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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 6a
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Current Data Parameters
NAME     RAF-RKU-2-057-PC-ALKYNE-1H
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20180404
Time              20.15
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                80.35
DW               50.000 usec
DE                 6.50 usec
TE                297.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300131 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-057-PC-ALKYNE-13C
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20180404
Time              20.23
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  316
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                297.8 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577939 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 6b
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Current Data Parameters
NAME     RAF-RKU-PH-ESTER-1H
EXPNO                12
PROCNO                1

F2 - Acquisition Parameters
Date_          20190528
Time              22.15
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   10
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                297.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300132 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-PH-ESTER-13C
EXPNO                13
PROCNO                1

F2 - Acquisition Parameters
Date_          20190528
Time              22.17
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   32
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                297.5 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7578007 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 6c
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Current Data Parameters
NAME     RAF-RKU-2-069-TB-ACID-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20180418
Time              11.23
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  114
DW               60.800 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
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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Current Data Parameters
NAME     RAF-RKU-2-069-TB-ACID-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20180418
Time              11.25
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  301
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                297.2 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127716 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 6d
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Current Data Parameters
NAME     RAF-RKU-2-077-DP-ALKYNE-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20180422
Time               6.53
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  128
DW               60.800 usec
DE                 6.50 usec
TE                295.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300099 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-077-DP-ALKYNE-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20180422
Time               6.57
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  300
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                295.5 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127728 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 6e
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Current Data Parameters
NAME     RAF-RKU-2-028-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20180318
Time              19.01
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                85.91
DW               50.000 usec
DE                 6.50 usec
TE                294.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300130 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-028-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20180318
Time              19.02
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
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                295.1 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577940 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 6f
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Current Data Parameters
NAME     RAF-RKU-24DM-P-ESTER-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190311
Time              15.02
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   12
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                 71.8
DW               60.800 usec
DE                 6.50 usec
TE                298.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        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
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Current Data Parameters
NAME     RAF-RKU-24DM-P-ESTER-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190311
Time              15.03
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   50
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                298.3 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127740 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S8 

 

1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 6g
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Current Data Parameters
NAME     RAF-AG-NITRATION-S1-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20191106
Time               2.07
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                    9
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                   64
DW               60.800 usec
DE                 6.50 usec
TE                296.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300099 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-AG-NITRATION-S1-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20191106
Time               2.12
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  120
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                297.6 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127780 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S9 

 

1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 6h
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Current Data Parameters
NAME     RAF-RKU-2-048-DIPHENOL-ALKYNE-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20180331
Time               9.41
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  144
DW               60.800 usec
DE                 6.50 usec
TE                295.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300103 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-048-DIPHENOL-ALKYNE-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20180331
Time               9.42
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1031
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                295.0 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127721 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S10 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 6i
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Current Data Parameters
NAME     RAF-AG-03-RK-ALKYNE-1H
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters
Date_          20200210

Time              23.31
INSTRUM           spect
PROBHD   5 mm PABBO BB/

PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    5

DS                    0
SWH           10000.000 Hz

FIDRES         0.152588 Hz

AQ            3.2767999 sec
RG                80.35
DW               50.000 usec
DE                 6.50 usec

TE                295.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz

NUC1                 1H

P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters

SI                65536
SF          500.1300140 MHz
WDW                  EM

SSB      0
LB                 0.30 Hz
GB       0

PC                 1.00
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Current Data Parameters
NAME     RAF-AG-03-RK-ALKYNE-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20200210
Time              23.33
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   42
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                296.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577948 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S11 

 

1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 5a 

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-2-061-PC-PTSA-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20180406
Time              11.01
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  144
DW               60.800 usec
DE                 6.50 usec
TE                297.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300101 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-061-PC-PTSA-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20180406
Time              11.04
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  188
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                297.3 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127736 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S12 

 

1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 5b
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Current Data Parameters
NAME     RAF-RKU-823-LS-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20180215
Time               6.15
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  114
DW               60.800 usec
DE                 6.50 usec
TE                297.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
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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Current Data Parameters
NAME     RAF-RKU-823-LS-13C
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20180215
Time               6.17
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   60
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                297.8 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127754 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S13 

 

1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 5c

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-2-072-TB-PTSA-1H
EXPNO                 9
PROCNO                1

F2 - Acquisition Parameters
Date_          20180418
Time              12.11
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                   57
DW               60.800 usec
DE                 6.50 usec
TE                297.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
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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Current Data Parameters
NAME     RAF-RKU-2-072-TB-PTSA-13C
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20180418
Time              12.13
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   50
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                297.8 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127780 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-2-072-TB-PTSA-13C



S14 

 

1H NMR (400 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 5d
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Current Data Parameters
NAME     RAF-RKU-2-081-DP-PTSA-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20180502
Time              14.14
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  144
DW               60.800 usec
DE                 6.50 usec
TE                296.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
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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Current Data Parameters
NAME     RAF-RKU-2-081-PTSA-R-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20180505
Time              15.10
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  600
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                297.7 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577936 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-2-081-PTSA-R-13C



S15 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 5f
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Current Data Parameters
NAME     RAF-RKU-2-037-24-PTSA-1H
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20180325
Time              17.31
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                98.91
DW               50.000 usec
DE                 6.50 usec
TE                296.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300116 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-037-24-PTSA-13C
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20180325
Time              17.33
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  100
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                297.2 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577939 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-2-037-24-PTSA-13C



S16 

 

1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 5i
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Current Data Parameters

NAME     RAF-AG-03-RK-PTSA-1H

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20200210

Time              17.06

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG            zg30

TD                54274

SOLVENT           CDCl3

NS                    3

DS                    0

SWH            8223.685 Hz

FIDRES         0.151522 Hz

AQ            3.2998593 sec

RG                   57

DW               60.800 usec

DE                 6.50 usec

TE                295.7 K

D1           1.00000000 sec

TD0                   1

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

NUC1                 1H

P1                14.75 usec

PL1               -1.00 dB

PL1W        10.56200695 W

SFO1        400.1324710 MHz

F2 - Processing parameters

SI                32768

SF          400.1300099 MHz

WDW                  EM

SSB      0

LB                 0.30 Hz

GB       0

PC                 1.00
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Current Data Parameters
NAME     RAF-AG-03-RK-PTSA-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20200210
Time              17.06
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   42
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                295.7 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127804 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S17 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 7a
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Current Data Parameters
NAME     RAF-RKU-951-PC-ETBSA-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20181208
Time              18.51
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   10
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                295.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300135 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-951-PC-ETBSA-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20181208
Time              18.52
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   50
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                295.8 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7578005 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-951-PC-ETBSA-13C



S18 

 

1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 7b 
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Current Data Parameters
NAME     raf-rku-ph-et-bsa-ag-1h
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190821
Time              12.26
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                    7
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                 90.5
DW               60.800 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
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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Current Data Parameters
NAME     raf-rku-ph-et-bsa-ag-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190821
Time              12.28
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   51
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                297.4 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127756 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S19 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 7c

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-957-PTBUT-EtBSA-1H
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20181214
Time              13.28
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   10
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                296.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300133 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-957-PTBUT-EtBSA-13C
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20181214
Time              13.28
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   25
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                296.3 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577985 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-957-PTBUT-EtBSA-13C



S20 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 7f
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Current Data Parameters
NAME     RAF-RKU-960-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190327
Time              18.38
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                80.35
DW               50.000 usec
DE                 6.50 usec
TE                297.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300147 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-960-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190327
Time              18.41
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
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                298.3 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577960 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S21 

 

1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 7i
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Current Data Parameters
NAME     RAF-AG-03-RK-ET-BSA-1H
EXPNO                 3

PROCNO                1

F2 - Acquisition Parameters
Date_          20200210

Time              17.11
INSTRUM           spect
PROBHD   5 mm PABBO BB-

PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                    5

DS                    0
SWH            8223.685 Hz

FIDRES         0.151522 Hz

AQ            3.2998593 sec
RG                   36
DW               60.800 usec
DE                 6.50 usec

TE                295.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H

P1                14.75 usec

PL1               -1.00 dB
PL1W        10.56200695 W
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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Current Data Parameters
NAME     RAF-AG-03-RK-ET-BSA-13C
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20200210
Time              17.13
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   33
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                296.1 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127891 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S22 

 

1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 8a

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-2-060-PC-BSA-1H
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20180406
Time              11.17
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  161
DW               60.800 usec
DE                 6.50 usec
TE                297.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300097 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-060-PC-BSA-13C
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20180406
Time              11.19
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  150
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                297.6 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127731 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-2-060-PC-BSA-13C



S23 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 8b

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-2-025-1H
EXPNO                 6
PROCNO                1

F2 - Acquisition Parameters
Date_          20180316
Time              22.08
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   35
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG               106.54
DW               50.000 usec
DE                 6.50 usec
TE                296.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300137 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-025-13C
EXPNO                 7
PROCNO                1

F2 - Acquisition Parameters
Date_          20180316
Time              22.09
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  500
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                296.0 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577948 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-2-025-13C



S24 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 8c

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-954-BSA-PT-1H
EXPNO                 9
PROCNO                1

F2 - Acquisition Parameters
Date_          20181217
Time              20.28
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    7
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                295.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300138 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-954-BSA-PT-13C
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20181217
Time              20.29
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   66
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                296.1 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7578052 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-954-BSA-PT-13C



S25 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 8d

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-2-080-DP-BSA-R-1H
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20180524
Time              22.13
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG               134.65
DW               50.000 usec
DE                 6.50 usec
TE                298.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300129 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-080-DP-BSA-R-13C
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20180524
Time              22.14
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  180
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                298.3 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577930 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-2-080-DP-BSA-R-13C



S26 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 8f

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-2-038-24-BSA-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20180325
Time              17.22
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                85.91
DW               50.000 usec
DE                 6.50 usec
TE                296.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300116 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-038-24-BSA-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20180325
Time              17.23
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  100
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                297.0 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577948 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-2-038-24-BSA-13C



S27 

 

1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 8h

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-2-051-E-BSA-REAL-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20180403
Time              10.25
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  203
DW               60.800 usec
DE                 6.50 usec
TE                296.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300101 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-051-E-BSA-REAL-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20180403
Time              10.27
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  734
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                297.1 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127712 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-2-051-E-BSA-REAL-13C
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 8i

 

10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters

NAME     RAF-AG-03-RK-BSA-1H
EXPNO                 5

PROCNO                1

F2 - Acquisition Parameters

Date_          20200210

Time              17.16

INSTRUM           spect
PROBHD   5 mm PABBO BB-

PULPROG            zg30

TD                54274
SOLVENT           CDCl3

NS                    3
DS                    0

SWH            8223.685 Hz

FIDRES         0.151522 Hz
AQ            3.2998593 sec

RG                 90.5
DW               60.800 usec

DE                 6.50 usec

TE                295.7 K
D1           1.00000000 sec

TD0                   1

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

NUC1                 1H
P1                14.75 usec

PL1               -1.00 dB
PL1W        10.56200695 W

SFO1        400.1324710 MHz

F2 - Processing parameters

SI                32768
SF          400.1300099 MHz

WDW                  EM
SSB      0

LB                 0.30 Hz

GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-AG-03-RK-BSA-13C
EXPNO                 6
PROCNO                1

F2 - Acquisition Parameters
Date_          20200210
Time              17.18
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   39
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                295.9 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127772 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S29 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 9a

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-952-CLBSA-1-1H
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20181208
Time              19.13
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   15
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                295.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300146 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-952-CLBSA-1-13C
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20181208
Time              19.14
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   63
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                295.7 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577988 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-952-CLBSA-1-13C
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 9b

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-Ph-ClBSA-1H
EXPNO                 6
PROCNO                1

F2 - Acquisition Parameters
Date_          20190326
Time              15.00
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   25
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  161
DW               60.800 usec
DE                 6.50 usec
TE                296.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        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
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Current Data Parameters
NAME     RAF-RKU-Ph-ClBSA-13C
EXPNO                 7
PROCNO                1

F2 - Acquisition Parameters
Date_          20190326
Time              15.02
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  187
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                296.9 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127732 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S31 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 9c

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-955-PTBUT-ClBSA-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20181214
Time              13.23
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   10
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                48.36
DW               50.000 usec
DE                 6.50 usec
TE                296.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300133 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-955-PTBUT-ClBSA-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20181214
Time              13.24
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   25
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                296.2 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577979 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-955-PTBUT-ClBSA-13C
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 10a

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-2-062-PC-MSA-1H
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20180405
Time              23.47
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   10
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG               106.54
DW               50.000 usec
DE                 6.50 usec
TE                296.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300119 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-062-PC-MSA-13C
EXPNO                 5
PROCNO                1

F2 - Acquisition Parameters
Date_          20180405
Time              23.48
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   50
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                296.9 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577958 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-2-062-PC-MSA-13C
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 10c

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-956-MSA-PTB-1H
EXPNO                13
PROCNO                1

F2 - Acquisition Parameters
Date_          20181217
Time              20.43
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                69.35
DW               50.000 usec
DE                 6.50 usec
TE                295.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300141 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-956-MSA-PTB-13C
EXPNO                14
PROCNO                1

F2 - Acquisition Parameters
Date_          20181217
Time              20.44
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   40
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                295.8 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577959 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-956-MSA-PTB-13C
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 10f

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-958-24DM-MSA-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190107
Time              14.11
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                 90.5
DW               60.800 usec
DE                 6.50 usec
TE                293.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300099 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-958-24DM-MSA-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190107
Time              14.13
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   50
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                293.8 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127771 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-958-24DM-MSA-13C



S35 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 10h
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Current Data Parameters
NAME     RAF-RKU-2-ETHOXY-MSA-1H
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20180402
Time              14.06
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
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                297.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300000 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-ETHOXY-MSA-13C
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20180402
Time              14.07
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
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                297.5 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577930 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-2-ETHOXY-MSA-13C
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 11a
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Current Data Parameters
NAME     RAF-RKU-2-059-PC-CSA-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20180405
Time              23.36
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                98.91
DW               50.000 usec
DE                 6.50 usec
TE                296.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300118 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-059-PC-CSA-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20180405
Time              23.38
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  100
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                296.8 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577951 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-2-059-PC-CSA-13C



S37 

 

1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 11b
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Current Data Parameters
NAME     RAF-RKU-Ph-CSA-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190530
Time              18.01
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                 90.5
DW               60.800 usec
DE                 6.50 usec
TE                297.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300101 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-Ph-CSA-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190530
Time              18.03
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   70
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                297.8 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127746 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S38 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 11c
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Current Data Parameters
NAME     RAF-RKU-953-CSA-PT-1H
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20181217
Time              20.35
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                61.42
DW               50.000 usec
DE                 6.50 usec
TE                295.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300139 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-953-CSA-PT-13C
EXPNO                12
PROCNO                1

F2 - Acquisition Parameters
Date_          20181217
Time              20.36
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   98
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                295.8 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577952 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-953-CSA-PT-13C



S39 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 11f
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Current Data Parameters
NAME     RAF-RKU-2-040-24-CSA-1H
EXPNO                 6
PROCNO                1

F2 - Acquisition Parameters
Date_          20180325
Time              17.38
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG               106.54
DW               50.000 usec
DE                 6.50 usec
TE                296.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300116 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-040-24-CSA-13C
EXPNO                 5
PROCNO                1

F2 - Acquisition Parameters
Date_          20180325
Time              17.40
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  500
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                297.3 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577926 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-2-040-24-CSA-13C
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 11h
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Current Data Parameters
NAME     RAF-RKU-2-049-3ETHOXY-CSA-1H
EXPNO                 6
PROCNO                1

F2 - Acquisition Parameters
Date_          20180404
Time              16.30
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  144
DW               60.800 usec
DE                 6.50 usec
TE                297.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300098 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-2-049-3ETHOXY-CSA-13C
EXPNO                 7
PROCNO                1

F2 - Acquisition Parameters
Date_          20180404
Time              16.32
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  650
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                297.6 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127720 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 12a
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Current Data Parameters
NAME      RAF-AG-128-1H
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20180720
Time              12.03
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   10
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                   32
DW               60.800 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        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
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Current Data Parameters
NAME     RAF-AG-128-13C
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20180720
Time              12.05
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   50
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127762 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 12b

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm

1
.
2
9
1

1
.
3
0
9

1
.
3
2
7

4
.
2
1
7

4
.
2
3
5

4
.
2
5
3

4
.
2
7
0

5
.
5
6
5

7
.
2
6
0

7
.
3
3
8

7
.
3
4
1

7
.
3
4
6

7
.
3
5
6

7
.
3
6
3

7
.
3
6
9

7
.
3
7
3

7
.
3
8
0

7
.
3
8
4

7
.
3
9
5

7
.
3
9
8

7
.
4
0
5

7
.
4
1
0

7
.
4
1
5

7
.
4
2
0

7
.
4
9
9

7
.
5
0
6

7
.
5
0
8

7
.
5
0
9

7
.
5
2
0

7
.
5
2
5

7
.
5
2
9

3
.2

6

1
.1

3

2
.0

6

1
.0

0

3
.0

0

1
.9

9

Current Data Parameters
NAME     RAF-AG-121-2-1H
EXPNO                 9
PROCNO                1

F2 - Acquisition Parameters
Date_          20180803
Time              12.14
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  101
DW               60.800 usec
DE                 6.50 usec
TE                296.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        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
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Current Data Parameters
NAME     RAF-AG-121-2-13C
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20180803
Time              12.15
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   29
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                296.3 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127741 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of of 12c 
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Current Data Parameters
NAME      RAF-AG-129-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20180720
Time              11.53
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   24
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                   64
DW               60.800 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        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
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Current Data Parameters
NAME     RAF-AG-129-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20180720
Time              11.55
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  100
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                296.9 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127743 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 12d 
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Current Data Parameters
NAME      RAF-AG-198-1H
EXPNO                23
PROCNO                1

F2 - Acquisition Parameters
Date_          20190311
Time              13.25
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                    6
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                   57
DW               60.800 usec
DE                 6.50 usec
TE                298.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300102 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-AG-198-13C
EXPNO                24
PROCNO                1

F2 - Acquisition Parameters
Date_          20190311
Time              13.26
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   30
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                298.4 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127808 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 12e 
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Current Data Parameters
NAME      RAF-AG-217-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190116
Time               4.54
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                 71.8
DW               60.800 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300099 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-AG-217-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190116
Time               4.55
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  133
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127739 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 12f
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Current Data Parameters
NAME     RAF-AG-F-ALCOHOL-1H
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20181010
Time               7.27
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  144
DW               60.800 usec
DE                 6.50 usec
TE                296.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300097 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-AG-F-ALCOHOL-13C
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20181010
Time               7.29
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  221
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                297.4 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127720 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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19F NMR (471 MHz, CDCl3) of 12f 

 

 

 

 

 

 

 

 

 

 

 

 

-200-180-160-140-120-100-80-60-40-200 ppm

-
1
1
8
.
6
9

-
1
1
8
.
6
8

-
1
1
8
.
6
7

-
1
1
8
.
6
6Current Data Parameters

NAME       RAF-AG-19F-R
EXPNO                 7
PROCNO                1

F2 - Acquisition Parameters

Date_          20191114
Time               8.50
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgflqn
TD               131072

SOLVENT           CDCl3

NS                   10
DS                    0
SWH          113636.367 Hz
FIDRES         0.866977 Hz
AQ            0.5767168 sec
RG               197.27
DW                4.400 usec

DE                 6.50 usec
TE                299.0 K
D1           1.00000000 sec
TD0                   1

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

SFO1        470.5453180 MHz
NUC1                19F
P1                19.75 usec
PLW1        55.00000000 W

F2 - Processing parameters
SI                65536

SF          470.5923770 MHz
WDW                  EM
SSB      0

LB                 0.30 Hz
GB       0
PC                 1.00
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 12g
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Current Data Parameters

NAME     RAF-AG-03-41-1H
EXPNO                 3

PROCNO                1

F2 - Acquisition Parameters

Date_          20200121

Time              13.33

INSTRUM           spect
PROBHD   5 mm PABBO BB/

PULPROG            zg30

TD                65536
SOLVENT           CDCl3

NS                    9
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                297.5 K
D1           1.00000000 sec

TD0                   1

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

SFO1        500.1330885 MHz
NUC1                 1H

P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters

SI                65536

SF          500.1300126 MHz
WDW                  EM

SSB      0
LB                 0.30 Hz

GB       0

PC                 1.00

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

1
3
.8

6

1
8
.8

2

6
1
.8

9
6
2
.1

9

7
6
.7

4
7
7
.0

0
7
7
.2

5
7
7
.6

1

8
6
.1

8

1
2
6
.2

9
1
2
6
.6

0
1
2
8
.7

8
1
3
0
.7

7
1
3
5
.8

3
1
3
6
.3

6

1
5
3
.4

3

Current Data Parameters
NAME     RAF-AG-03-41-13C
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20200121
Time              13.33
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   16
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                297.8 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7578048 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 12h 
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Current Data Parameters

NAME     RAF-AG-03-59-R-1H
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20200204

Time               9.38

INSTRUM           spect
PROBHD   5 mm PABBO BB/

PULPROG            zg30

TD                65536
SOLVENT           CDCl3

NS                    2
DS                    0

SWH           10000.000 Hz

FIDRES         0.152588 Hz
AQ            3.2767999 sec

RG                48.36
DW               50.000 usec

DE                 6.50 usec

TE                296.9 K
D1           1.00000000 sec

TD0                   1

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

SFO1        500.1330885 MHz
NUC1                 1H

P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters

SI                65536

SF          500.1300136 MHz
WDW                  EM

SSB      0
LB                 0.30 Hz

GB       0

PC                 1.00
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Current Data Parameters
NAME     RAF-AG-03-59-R-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20200204
Time               9.39
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   19
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                296.9 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577984 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 12i
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Current Data Parameters
NAME      RAF-AG-353-1H
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20191104
Time              17.59
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   15
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                15.73
DW               50.000 usec
DE                 6.50 usec
TE                299.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300139 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-AG-353-13C
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20191104
Time              18.00
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   21
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                299.2 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577984 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 12j 
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Current Data Parameters

NAME      RAF-AG-363-1H
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20191110

Time              23.55

INSTRUM           spect
PROBHD   5 mm PABBO BB-

PULPROG            zg30

TD                54274
SOLVENT           CDCl3

NS                   10
DS                    0

SWH            8223.685 Hz

FIDRES         0.151522 Hz
AQ            3.2998593 sec

RG                   64
DW               60.800 usec

DE                 6.50 usec

TE                297.3 K
D1           1.00000000 sec

TD0                   1

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

NUC1                 1H
P1                14.75 usec

PL1               -1.00 dB
PL1W        10.56200695 W

SFO1        400.1324710 MHz

F2 - Processing parameters

SI                32768
SF          400.1300099 MHz

WDW                  EM
SSB      0

LB                 0.30 Hz

GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-AG-363-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20191110
Time              23.56
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                297.3 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127732 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 13a
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Current Data Parameters
NAME      RAF-RJ-130-1H
EXPNO                 9
PROCNO                1

F2 - Acquisition Parameters
Date_          20180721
Time              19.10
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   11
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                80.35
DW               50.000 usec
DE                 6.50 usec
TE                296.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300125 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RJ-130-13C
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20180721
Time              19.10
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   59
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                296.5 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577957 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S53 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 13b 
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Current Data Parameters
NAME     RAF-AG-125-13C
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20180714
Time              18.58
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  100
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                296.9 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577966 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S54 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 13c
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Current Data Parameters
NAME     RAF-AG-tBu-PTSA-1H
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20181012
Time              20.20
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    7
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                80.35
DW               50.000 usec
DE                 6.50 usec
TE                298.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300141 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-AG-tBu-PTSA-13C
EXPNO                12
PROCNO                1

F2 - Acquisition Parameters
Date_          20181012
Time              20.20
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  101
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                298.0 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577939 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S55 

 

1H NMR (400 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 13d
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Current Data Parameters
NAME      RAF-AG-200-1H
EXPNO                 9
PROCNO                1

F2 - Acquisition Parameters
Date_          20181116
Time               0.47
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   13
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  161
DW               60.800 usec
DE                 6.50 usec
TE                297.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300097 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-AG-PH-PTSA-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190528
Time              15.04
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  500
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                297.4 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577930 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S56 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 13g
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Current Data Parameters

NAME     RAF-AG-03-45-1HR
EXPNO                 3

PROCNO                1

F2 - Acquisition Parameters

Date_          20200124

Time               9.04

INSTRUM           spect
PROBHD   5 mm PABBO BB/

PULPROG            zg30

TD                65536
SOLVENT           CDCl3

NS                    5
DS                    2

SWH           10000.000 Hz

FIDRES         0.152588 Hz
AQ            3.2767999 sec

RG                30.72
DW               50.000 usec

DE                 6.50 usec

TE                293.3 K
D1           1.00000000 sec

TD0                   1

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

SFO1        500.1330885 MHz
NUC1                 1H

P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters

SI                65536

SF          500.1300136 MHz
WDW                  EM

SSB      0
LB                 0.30 Hz

GB       0

PC                 1.00
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Current Data Parameters
NAME     raf-ag-03-45-13c
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20200124
Time               9.03
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   19
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                293.1 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7578039 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S57 

 

1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 13h
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Current Data Parameters

NAME     RAF-AG-M-TOL-PTSA-1H

EXPNO                 3

PROCNO                1

F2 - Acquisition Parameters

Date_          20200206

Time               0.19

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG            zg30

TD                54274

SOLVENT           CDCl3

NS                    6

DS                    0

SWH            8223.685 Hz

FIDRES         0.151522 Hz

AQ            3.2998593 sec

RG                 71.8

DW               60.800 usec

DE                 6.50 usec

TE                296.1 K

D1           1.00000000 sec

TD0                   1

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

NUC1                 1H

P1                14.75 usec

PL1               -1.00 dB

PL1W        10.56200695 W

SFO1        400.1324710 MHz

F2 - Processing parameters

SI                32768

SF          400.1300099 MHz

WDW                  EM

SSB      0

LB                 0.30 Hz

GB       0

PC                 1.00

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

2
1
.3

0
2
1
.7

7

7
6
.6

8
7
7
.0

0
7
7
.3

2
7
9
.9

2

1
2
3
.8

8
1
2
7
.2

6
1
2
8
.5

9
1
2
8
.9

5
1
3
0
.1

0
1
3
0
.5

1
1
3
1
.4

3
1
3
3
.2

7
1
3
5
.0

0
1
3
6
.8

7
1
3
8
.9

7
1
4
6
.5

7

1
6
5
.5

4

Current Data Parameters
NAME     RAF-AG-M-TOL-PTSA-13C
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20200206
Time               0.20
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   49
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                296.2 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127764 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S58 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 14
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Current Data Parameters
NAME     RAF-AG-137-R-1H
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20180804
Time              18.14
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   11
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                80.35
DW               50.000 usec
DE                 6.50 usec
TE                296.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1299983 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-AG-137-R-13C
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20180804
Time              18.15
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  110
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                296.2 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577946 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S59 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 15a
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Current Data Parameters
NAME      RAF-RJ-131-1H
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20180721
Time              19.16
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   11
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                61.42
DW               50.000 usec
DE                 6.50 usec
TE                296.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300125 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RJ-131-13C
EXPNO                12
PROCNO                1

F2 - Acquisition Parameters
Date_          20180721
Time              19.17
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   50
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                296.9 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577975 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of compound 15b
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Current Data Parameters
NAME     RAF-AG-PH-PHSO3H-1H
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20190704
Time              13.46
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                    4
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                   64
DW               60.800 usec
DE                 6.50 usec
TE                295.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300054 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-AG-PH-PHSO3H-13C
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20190704
Time              13.47
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   75
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                295.7 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127810 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 15c 
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Current Data Parameters
NAME     RAF-AG-tBU-BSA-1-1H
EXPNO                 5
PROCNO                1

F2 - Acquisition Parameters
Date_          20181014
Time              18.18
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    9
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                297.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300104 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-AG-tBU-BSA-13c
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20181014
Time              18.12
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   98
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                297.8 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577978 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of compound 15d
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Current Data Parameters
NAME     RAF-AG-(PH)2-PHSO3H-1H
EXPNO                 9
PROCNO                1

F2 - Acquisition Parameters
Date_          20190704
Time              14.08
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                    4
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                   57
DW               60.800 usec
DE                 6.50 usec
TE                295.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        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
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Current Data Parameters
NAME     RAF-AG-(PH)2-PHSO3H-13C
EXPNO                10
PROCNO                1

F2 - Acquisition Parameters
Date_          20190704
Time              14.09
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   40
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                295.8 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127811 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 15g
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Current Data Parameters

NAME     RAF-AG-03-47-1H

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20200124

Time               0.01
INSTRUM           spect

PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274

SOLVENT           CDCl3

NS                    7

DS                    0
SWH            8223.685 Hz

FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                 90.5

DW               60.800 usec
DE                 6.50 usec

TE                297.1 K
D1           1.00000000 sec
TD0                   1

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

NUC1                 1H
P1                14.75 usec

PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters

SI                32768
SF          400.1300101 MHz
WDW                  EM

SSB      0
LB                 0.30 Hz

GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-AG-03-47-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20200124
Time               0.03
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   44
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                297.6 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127764 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 15h 
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Current Data Parameters

NAME     RAF-AG-M-TOL-BSA-1H-R
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters
Date_          20200206

Time               0.13
INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG            zg30
TD                54274

SOLVENT           CDCl3
NS                    6

DS                    0
SWH            8223.685 Hz

FIDRES         0.151522 Hz
AQ            3.2998593 sec

RG                 71.8

DW               60.800 usec
DE                 6.50 usec

TE                296.0 K
D1           1.00000000 sec

TD0                   1

======== CHANNEL f1 ========
NUC1                 1H

P1                14.75 usec

PL1               -1.00 dB

PL1W        10.56200695 W

SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768

SF          400.1300099 MHz
WDW                  EM

SSB      0

LB                 0.30 Hz
GB       0

PC                 1.00
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Current Data Parameters
NAME     RAF-AG-M-TOL-BSA-13c-R
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20200206
Time               0.14
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   40
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                296.5 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127788 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of compound 16c
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Current Data Parameters
NAME     RAF-AG-TBU-ETBSA-1H
EXPNO                 5
PROCNO                1

F2 - Acquisition Parameters
Date_          20190704
Time              13.53
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                    4
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  161
DW               60.800 usec
DE                 6.50 usec
TE                295.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300097 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-AG-TBU-ETBSA-13C-R
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190707
Time               3.02
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  309
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                295.6 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127726 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40



S66 

 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 16g
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Current Data Parameters

NAME     RAF-AG-03-46-1H
EXPNO                 4

PROCNO                1

F2 - Acquisition Parameters

Date_          20200124

Time               9.08

INSTRUM           spect
PROBHD   5 mm PABBO BB/

PULPROG            zg30

TD                65536
SOLVENT           CDCl3

NS                    4
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                293.1 K
D1           1.00000000 sec

TD0                   1

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

SFO1        500.1330885 MHz
NUC1                 1H

P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters

SI                65536

SF          500.1300134 MHz
WDW                  EM

SSB      0
LB                 0.30 Hz

GB       0

PC                 1.00
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 16h 
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Current Data Parameters
NAME     RAF-AG-M-TOL-ET-BSA-1H
EXPNO                 5

PROCNO                1

F2 - Acquisition Parameters
Date_          20200206

Time               0.32
INSTRUM           spect
PROBHD   5 mm PABBO BB-

PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                    3

DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz

AQ            3.2998593 sec
RG                 80.6
DW               60.800 usec
DE                 6.50 usec

TE                296.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec

PL1               -1.00 dB
PL1W        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

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

1
4
.8

8

2
1
.3

1

2
8
.9

7

7
6
.6

8
7
7
.0

0
7
7
.3

2
7
9
.9

4

1
2
3
.8

6
1
2
7
.3

0
1
2
8
.7

0
1
2
8
.9

6
1
3
0
.5

1
1
3
1
.5

9
1
3
3
.2

9
1
3
4
.7

8
1
3
6
.8

7
1
3
8
.9

9

1
5
2
.5

8

1
6
5
.5

6

Current Data Parameters
NAME     RAF-AG-M-TOL-ET-BSA-13C
EXPNO                 6
PROCNO                1

F2 - Acquisition Parameters
Date_          20200206
Time               0.34
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   57
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                296.6 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127756 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 18a
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Current Data Parameters
NAME     RAF-RKU-961-PTSA-PA-S2-1H
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190107
Time              11.05
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG               106.54
DW               50.000 usec
DE                 6.50 usec
TE                296.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300133 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-961-PTSA-PA-S2-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190107
Time              11.07
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  157
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                296.4 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577942 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-961-PTSA-PA-S2-13C
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 18b
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Current Data Parameters
NAME     RAF-RKU-968-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190208
Time              14.38
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   14
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  161
DW               60.800 usec
DE                 6.50 usec
TE                294.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        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
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Current Data Parameters
NAME     RAF-RKU-968-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190208
Time              14.41
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  902
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                294.7 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127722 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 18c
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Current Data Parameters
NAME     RAF-RKU-963-PTSA-PTB-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190108
Time              22.38
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   25
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  161
DW               60.800 usec
DE                 6.50 usec
TE                296.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300101 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-963-PTSA-PTB-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190108
Time              22.40
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   85
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                296.3 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127736 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-963-PTSA-PTB-13C
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 18d

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-967-1H
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20190111
Time              22.26
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                98.91
DW               50.000 usec
DE                 6.50 usec
TE                295.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300135 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-967-13C
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20190111
Time              22.26
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  110
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                295.5 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577968 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-967-13C
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 18e
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Current Data Parameters
NAME     RAF-RKU-968-PTA-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190111
Time              22.15
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    7
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                98.91
DW               50.000 usec
DE                 6.50 usec
TE                295.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300136 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-968-PTA-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190111
Time              22.16
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  147
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                295.5 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577939 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

RAF-RKU-968-PTA-13C



S73 

 

1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 18f
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Current Data Parameters
NAME     RAF-RKU-974-TB-MC-S1-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190220
Time              21.06
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   10
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                 71.8
DW               60.800 usec
DE                 6.50 usec
TE                296.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300099 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-974-TB-MC-S1-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190220
Time              21.08
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   60
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                296.9 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127758 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 18g
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Current Data Parameters
NAME     RAF-RKU-974-TB-TB-S1-1H
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20190220
Time              21.13
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   11
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  161
DW               60.800 usec
DE                 6.50 usec
TE                296.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300099 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-974-TB-TB-S1-13C
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20190220
Time              21.13
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  150
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                296.5 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127724 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 20a

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-983-Ts-COUPLING-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190402
Time              13.49
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   19
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                 90.5
DW               60.800 usec
DE                 6.50 usec
TE                296.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        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
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Current Data Parameters
NAME     RAF-RKU-983-Ts-COUPLING-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190402
Time              13.52
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   94
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                297.2 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127762 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 20b

 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME     RAF-RKU-PC-MC-C-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190703
Time              16.35
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
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                296.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300139 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-PC-MC-C-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190703
Time              16.38
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   76
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                297.2 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577958 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 20c
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Current Data Parameters
NAME     RAF-RKU-TB-MC-BC-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190702
Time              18.19
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
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                297.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300133 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-TB-PH-BC-13C
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190702
Time              18.20
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   50
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                297.2 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577975 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 20d
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Current Data Parameters
NAME     RAF-RKU-TB-MC-R-BC-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190702
Time              22.19
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   20
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                 50.8
DW               60.800 usec
DE                 6.50 usec
TE                296.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
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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Current Data Parameters
NAME     RAF-RKU-TB-MC-R-BC-13c
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190702
Time              22.21
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   35
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                296.3 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127779 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 21
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Current Data Parameters
NAME     RAF-RKU-789-1H
EXPNO                 7
PROCNO                1

F2 - Acquisition Parameters
Date_          20180111
Time              14.09
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                54274
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8223.685 Hz
FIDRES         0.151522 Hz
AQ            3.2998593 sec
RG                  161
DW               60.800 usec
DE                 6.50 usec
TE                297.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.75 usec
PL1               -1.00 dB
PL1W        10.56200695 W
SFO1        400.1324710 MHz

F2 - Processing parameters
SI                32768
SF          400.1300101 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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NAME     RAF-RKU-789-13C
EXPNO                 8
PROCNO                1
Date_          20180110
Time              20.43
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  421
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2583412 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                298.3 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
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
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

RAF-RKU-789-13C
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 22
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Current Data Parameters
NAME     RAF-RKU-798-TOLT-1H
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20190318
Time              13.02
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    0
SWH           10000.000 Hz
FIDRES         0.152588 Hz
AQ            3.2767999 sec
RG                15.73
DW               50.000 usec
DE                 6.50 usec
TE                296.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        500.1330885 MHz
NUC1                 1H
P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters
SI                65536
SF          500.1300135 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-RKU-798-TOLT-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20190318
Time              13.04
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   50
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                297.0 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7578033 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) of 23a
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Current Data Parameters

NAME     RAF-MAYA-CL-49-1H
EXPNO                11

PROCNO                1

F2 - Acquisition Parameters

Date_          20191111

Time              18.30

INSTRUM           spect
PROBHD   5 mm PABBO BB/

PULPROG            zg30

TD                65536
SOLVENT           CDCl3

NS                   16
DS                    2

SWH           10000.000 Hz

FIDRES         0.152588 Hz
AQ            3.2767999 sec

RG                30.72
DW               50.000 usec

DE                 6.50 usec

TE                298.6 K
D1           1.00000000 sec

TD0                   1

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

SFO1        500.1330885 MHz
NUC1                 1H

P1                13.35 usec
PLW1        16.00000000 W

F2 - Processing parameters

SI                65536

SF          500.1300137 MHz
WDW                  EM

SSB      0
LB                 0.30 Hz

GB       0

PC                 1.00
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Current Data Parameters
NAME     RAF-MAYA-CL-49-13C
EXPNO                12
PROCNO                1

F2 - Acquisition Parameters
Date_          20191111
Time              18.30
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   16
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                298.6 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703637 MHz
NUC1                13C
P1                 8.90 usec
PLW1       103.00000000 W

======== CHANNEL f2 ========
SFO2        500.1320005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        16.00000000 W
PLW12        0.44556001 W
PLW13        0.22411001 W

F2 - Processing parameters
SI                32768
SF          125.7577991 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 23b
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Current Data Parameters

NAME      RAF-PK-207-1H
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20180927

Time               8.02

INSTRUM           spect
PROBHD   5 mm PABBO BB-

PULPROG            zg30

TD                54274
SOLVENT           CDCl3

NS                   16
DS                    0

SWH            8223.685 Hz

FIDRES         0.151522 Hz
AQ            3.2998593 sec

RG                   32
DW               60.800 usec

DE                 6.50 usec

TE                297.0 K
D1           1.00000000 sec

TD0                   1

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

NUC1                 1H
P1                14.75 usec

PL1               -1.00 dB
PL1W        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
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Current Data Parameters
NAME     RAF-PK-207-13C
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20180927
Time               8.04
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   25
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 2050
DW               19.200 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127784 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 24a
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Current Data Parameters

NAME      RAF-AG-362-1h
EXPNO                 5

PROCNO                1

F2 - Acquisition Parameters

Date_          20191111

Time               0.08

INSTRUM           spect
PROBHD   5 mm PABBO BB-

PULPROG            zg30

TD                54274
SOLVENT           CDCl3

NS                    5
DS                    0

SWH            8223.685 Hz

FIDRES         0.151522 Hz
AQ            3.2998593 sec

RG                  161
DW               60.800 usec

DE                 6.50 usec

TE                297.3 K
D1           1.00000000 sec

TD0                   1

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

NUC1                 1H
P1                14.75 usec

PL1               -1.00 dB
PL1W        10.56200695 W

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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Current Data Parameters
NAME     RAF-AG-362-13c
EXPNO                 6
PROCNO                1

F2 - Acquisition Parameters
Date_          20191111
Time               0.10
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   23
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                297.7 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127736 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) of 24b
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Current Data Parameters

NAME      RAF-AG-361-1h
EXPNO                 3

PROCNO                1

F2 - Acquisition Parameters

Date_          20191111

Time     0

INSTRUM           spect
PROBHD   5 mm PABBO BB-

PULPROG            zg30

TD                54274
SOLVENT           CDCl3

NS                   10
DS                    0

SWH            8223.685 Hz

FIDRES         0.151522 Hz
AQ            3.2998593 sec

RG                 50.8
DW               60.800 usec

DE                 6.50 usec

TE                297.2 K
D1           1.00000000 sec

TD0                   1

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

NUC1                 1H
P1                14.75 usec

PL1               -1.00 dB
PL1W        10.56200695 W

SFO1        400.1324710 MHz

F2 - Processing parameters

SI                32768
SF          400.1300099 MHz

WDW                  EM
SSB      0

LB                 0.30 Hz

GB       0
PC                 1.00
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Current Data Parameters
NAME     RAF-AG-361-13c
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20191111
Time               0.02
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   30
DS                    0
SWH           26041.666 Hz
FIDRES         0.397364 Hz
AQ            1.2582912 sec
RG                 1030
DW               19.200 usec
DE                 6.50 usec
TE                297.6 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 8.50 usec
PL1               -2.00 dB
PL1W        56.53121948 W
SFO1        100.6238364 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
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
SF          100.6127764 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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XRD parameters of 5a 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

CCDC 1942552 

Empirical formula C11.33H9.33O3.33S0.67 

Formula weight 220.23 

Temperature/K 293(2) 

Crystal system monoclinic 

Space group P21/n 

a/Å 9.5139(6) 

b/Å 11.8830(8) 

c/Å 13.6051(9) 

α/° 90 

β/° 103.300(6) 

γ/° 90 

Volume/Å3 1496.86(18) 

Z 6 

ρcalcg/cm3 1.466 

μ/mm-1 0.240 

F(000) 688.0 

Crystal size/mm3 0.20 × 0.12 × 0.05 

Radiation MoKα (λ = 0.71073) 

2Θ range for data collection/° 4.606 to 49.992 

Index ranges -11 ≤ h ≤ 7, -13 ≤ k ≤ 10, -16 ≤ l ≤ 16 

Reflections collected 4668 

Independent reflections 2559 [Rint = 0.0496, Rsigma = 0.0758] 

Data/restraints/parameters 2559/0/210 

Goodness-of-fit on F2 1.053 

Final R indexes [I>=2σ (I)] R1 = 0.0510, wR2 = 0.1134 

Final R indexes [all data] R1 = 0.0732, wR2 = 0.1310 

Largest diff. peak/hole / e Å-3 0.29/-0.57 
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Table 1 Bond Lengths for 5a. 

Atom Atom Length/Å   Atom Atom Length/Å 

S01 O002 1.624(2)   C00A C00G 1.389(4) 

S01 O003 1.420(2)   C00A C00N 1.386(4) 

S01 O004 1.427(2)   C00B C00D 1.399(4) 

S01 C00I 1.744(3)   C00C C00N 1.513(4) 

O002 C007 1.383(3)   C00D C00J 1.391(4) 

O005 C00H 1.372(3)   C00E C00M 1.378(4) 

O005 C00J 1.385(3)   C00F C00H 1.443(4) 

O006 C00H 1.213(4)   C00G C00I 1.386(4) 

C007 C00D 1.444(4)   C00I C00K 1.388(4) 

C007 C00F 1.343(4)   C00J C00M 1.384(4) 

C008 C009 1.513(4)   C00K C00L 1.378(4) 

C008 C00B 1.381(4)   C00L C00N 1.380(4) 

C008 C00E 1.396(4)      

       

Table 2 Bond Angles for 5a. 

Atom Atom Atom Angle/˚   Atom Atom Atom Angle/˚ 

O002 S01 C00I 98.40(12)   C00M C00E C008 122.0(3) 

O003 S01 O002 108.45(12)   C007 C00F C00H 121.4(3) 

O003 S01 O004 118.86(14)   C00I C00G C00A 118.5(3) 

O003 S01 C00I 110.85(14)   O005 C00H C00F 117.3(3) 

O004 S01 O002 107.03(12)   O006 C00H O005 117.3(3) 

O004 S01 C00I 111.15(13)   O006 C00H C00F 125.4(3) 

C007 O002 S01 121.07(18)   C00G C00I S01 119.1(2) 

C00H O005 C00J 121.6(2)   C00G C00I C00K 121.4(3) 

O002 C007 C00D 113.5(2)   C00K C00I S01 119.4(2) 

C00F C007 O002 125.4(3)   O005 C00J C00D 122.0(3) 

C00F C007 C00D 121.2(3)   C00M C00J O005 116.9(3) 

C00B C008 C009 121.2(3)   C00M C00J C00D 121.1(3) 

C00B C008 C00E 118.2(3)   C00L C00K C00I 118.5(3) 

C00E C008 C009 120.6(3)   C00K C00L C00N 121.7(3) 

C00N C00A C00G 121.1(3)   C00E C00M C00J 118.8(3) 

C008 C00B C00D 121.2(3)   C00A C00N C00C 120.2(3) 

C00B C00D C007 124.8(3)   C00L C00N C00A 118.7(3) 

C00J C00D C007 116.5(3)   C00L C00N C00C 121.0(3) 

C00J C00D C00B 118.8(3)       

 


