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Figure S1. HRESIMS spectrum of compound 1 

 
 

 

Figure S2. 1H NMR spectrum of compound 1 (DMSO-d6, 500MHz) 
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Figure S3. 13C NMR spectrum of compound 1 (DMSO-d6, 125MHz) 

 

Figure S4. DEPT135 spectrum of compound 1 (DMSO-d6, 125MHz) 
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Figure S5. 1H-1H COSY spectrum of compound 1 (DMSO-d6, 500MHz) 

 

Figure S6. HSQC spectrum of compound 1 (DMSO-d6, 500MHz) 
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Figure S7. HMBC spectrum of compound 1 (DMSO-d6, 500MHz) 

 

Figure S8. NOESY spectrum of compound 1 (DMSO-d6, 500MHz) 
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Figure S9. CD spectrum of compound 1 (in MeOH) 

  

 

Figure S10. GC-MS spectrum of compound 1 
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Figure S11. HRESIMS spectrum of compound 2 

 

 

Figure S12. 1H NMR spectrum of compound 2 (DMSO-d6, 500MHz) 
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Figure S13. 13C NMR spectrum of compound 2 (DMSO-d6, 125MHz) 

 

Figure S14. DEPT135 spectrum of compound 2 (DMSO-d6, 125MHz) 

150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

50
.9

9
54

.0
3

54
.2

4
56

.0
7

56
.1

1
56

.2
0

61
.4

6
67

.4
7

68
.9

1
70

.4
4

71
.3

6
71

.4
5

73
.8

5
73

.9
4

76
.3

5
77

.1
6

77
.2

2
77

.3
4

85
.5

6
85

.8
8

87
.2

1

10
3.

19
10

3.
88

11
0.

81
11

0.
89

11
0.

93
11

5.
60

11
5.

70
11

9.
10

11
9.

16

12
9.

48
13

2.
08

13
2.

62
13

5.
21

14
3.

98
14

6.
42

14
6.

94
14

7.
25

14
7.

99
14

8.
07

Current Data Parameters
NAME     LHP-25-10%-2-2
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20171212
Time              20.29 h
INSTRUM           spect
PROBHD   Z126545_0026 (
PULPROG          zgpg30
TD                65536
SOLVENT            DMSO
NS                12288
DS                    4
SWH           36231.883 Hz
FIDRES         0.552855 Hz
AQ            0.9043968 sec
RG               189.36
DW               13.800 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        150.9807676 MHz
NUC1                13C
P1                10.00 usec
PLW1        65.00000000 W
SFO2        600.3824015 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        27.00000000 W
PLW12        0.60750002 W
PLW13        0.39910999 W
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WDW                  EM
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PROCNO                1

F2 - Acquisition Parameters
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Time              19.45 h
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TD                65536
SOLVENT            DMSO
NS                  256
DS                    8
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               189.36
DW               20.800 usec
DE                18.00 usec
TE                298.0 K
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D1           2.00000000 sec
D2           0.00344828 sec
D12          0.00002000 sec
TD0                   1
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NUC1                13C
P1                10.00 usec
P13             2000.00 usec
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SPOFFS5  0 Hz
SPW5         9.93130016 W
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NUC2                 1H
CPDPRG[2        waltz16
P3                12.00 usec
P4                24.00 usec
PCPD2             80.00 usec
PLW2        27.00000000 W
PLW12        0.60750002 W

F2 - Processing parameters
SI                32768
SF          150.9656711 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Figure S15. 1H-1H COSY spectrum of compound 2 (DMSO-d6, 500MHz) 

 

Figure S16. HSQC spectrum of compound 2 (DMSO-d6, 500MHz) 
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EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20171031
Time              16.40
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG      cosygpmfqf
TD                 2048
SOLVENT            DMSO
NS                    4
DS                    8
SWH            5341.880 Hz
FIDRES         2.608340 Hz
AQ            0.1916928 sec
RG               200.14
DW               93.600 usec
DE                 6.50 usec
TE                293.5 K
D0           0.00000300 sec
D1           2.00000000 sec
D13          0.00000400 sec
D16          0.00020000 sec
IN0          0.00018720 sec

======== CHANNEL f1 ========
SFO1        400.1324057 MHz
NUC1                 1H
P1                 9.73 usec
PLW1        18.00000000 W

====== GRADIENT CHANNEL =====
GPNAM[1]     SMSQ10.100
GPNAM[2]     SMSQ10.100
GPNAM[3]     SMSQ10.100
GPZ1              16.00 %
GPZ2              12.00 %
GPZ3              40.00 %
P16             1000.00 usec

F1 - Acquisition parameters
TD                  128
SFO1           400.1324 MHz
FIDRES        83.466881 Hz
SW               13.350 ppm
FnMODE               QF

F2 - Processing parameters
SI                 1024
SF          400.1300063 MHz
WDW                SINE
SSB      0
LB       0 Hz
GB       0
PC                 1.40

F1 - Processing parameters
SI                 1024
MC2                  QF
SF          400.1300065 MHz
WDW                SINE
SSB      0
LB       0 Hz
GB       0
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Time              17.02
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TD                 1024
SOLVENT            DMSO
NS                    4
DS                   16
SWH            8012.820 Hz
FIDRES         7.825020 Hz
AQ            0.0638976 sec
RG               200.14
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D0           0.00000300 sec
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D11          0.03000000 sec
D16          0.00020000 sec
IN0          0.00002080 sec
ZGOPTNS

======== CHANNEL f1 ========
SFO1        400.1324708 MHz
NUC1                 1H
P1                 9.73 usec
P2                19.46 usec
P28             1000.00 usec
PLW1        18.00000000 W

======== CHANNEL f2 ========
SFO2        100.6228293 MHz
NUC2                13C
CPDPRG[2           garp
P3                 8.21 usec
P4                16.42 usec
PCPD2             80.00 usec
PLW2        96.00000000 W
PLW12        1.01110005 W

====== GRADIENT CHANNEL =====
GPNAM[1]     SMSQ10.100
GPNAM[2]     SMSQ10.100
GPZ1              80.00 %
GPZ2              20.10 %
P16             1000.00 usec

F1 - Acquisition parameters
TD                  256
SFO1           100.6228 MHz
FIDRES       187.800476 Hz
SW              238.897 ppm
FnMODE    Echo-Antiecho

F2 - Processing parameters
SI                 1024
SF          400.1300000 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0
PC                 1.40

F1 - Processing parameters
SI                 1024
MC2       echo-antiecho
SF          100.6127690 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0



 

 
 

12

F

 

Figure S17. HMBC spectrum of compound 2 (DMSO-d6, 500MHz) 

 

Figure S18. NOESY spectrum of compound 2 (DMSO-d6, 500MHz) 
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D16          0.00020000 sec
IN0          0.00002080 sec
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======== CHANNEL f1 ========
SFO1        400.1324708 MHz
NUC1                 1H
P1                 9.73 usec
P2                19.46 usec
P28             1000.00 usec
PLW1        18.00000000 W

======== CHANNEL f2 ========
SFO2        100.6228293 MHz
NUC2                13C
CPDPRG[2           garp
P3                 8.21 usec
P4                16.42 usec
PCPD2             80.00 usec
PLW2        96.00000000 W
PLW12        1.01110005 W

====== GRADIENT CHANNEL =====
GPNAM[1]     SMSQ10.100
GPNAM[2]     SMSQ10.100
GPZ1              80.00 %
GPZ2              20.10 %
P16             1000.00 usec

F1 - Acquisition parameters
TD                  256
SFO1           100.6228 MHz
FIDRES       187.800476 Hz
SW              238.897 ppm
FnMODE    Echo-Antiecho

F2 - Processing parameters
SI                 1024
SF          400.1300000 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0
PC                 1.40

F1 - Processing parameters
SI                 1024
MC2       echo-antiecho
SF          100.6127690 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0
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Time               9.41
INSTRUM           spect
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TD                 2048
SOLVENT            DMSO
NS                    4
DS                   32
SWH            5000.000 Hz
FIDRES         2.441406 Hz
AQ            0.2048000 sec
RG                58.88
DW              100.000 usec
DE                 6.50 usec
TE                293.3 K
D0           0.00008536 sec
D1           2.00000000 sec
D8           0.30000001 sec
D11          0.03000000 sec
D12          0.00002000 sec
D16          0.00020000 sec
IN0          0.00020000 sec

======== CHANNEL f1 ========
SFO1        500.1323022 MHz
NUC1                 1H
P1                11.50 usec
P2                23.00 usec
P17             2500.00 usec
PLW1        13.50000000 W
PLW10        2.64109993 W

====== GRADIENT CHANNEL =====
GPNAM[1]     SMSQ10.100
GPZ1              40.00 %
P16             1000.00 usec

F1 - Acquisition parameters
TD                  256
SFO1           500.1323 MHz
FIDRES        39.062500 Hz
SW                9.997 ppm
FnMODE      States-TPPI

F2 - Processing parameters
SI                 1024
SF          500.1300000 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0
PC                 1.00

F1 - Processing parameters
SI                 1024
MC2         States-TPPI
SF          500.1300000 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0



 

 
 

13

 

Figure S19. CD spectrum of compound 2 (in MeOH) 

 

 

Figure S20. GC-MS spectrum of compound 2 
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Figure S21. HRESIMS spectrum of compound 3 

 

 

Figure S22. 1H NMR spectrum of compound 3 (DMSO-d6, 500MHz) 
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Current Data Parameters
NAME        ZY-2   1224
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20161224
Time              10.38
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT            DMSO
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG               200.14
DW               62.400 usec
DE                 6.50 usec
TE                292.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                 9.63 usec
PLW1        18.00000000 W

F2 - Processing parameters
SI                65536
SF          400.1300000 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Figure S23. 13C NMR spectrum of compound 3 (DMSO-d6, 125MHz) 

 

Figure S24. DEPT135 spectrum of compound 3 (DMSO-d6, 125MHz) 
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F2 - Acquisition Parameters
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Time              11.13
INSTRUM           spect
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PULPROG          zgpg30
TD                65536
SOLVENT            DMSO
NS                24576
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                72.51
DW               20.800 usec
DE                 6.50 usec
TE                293.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                  24

======== CHANNEL f1 ========
SFO1        100.6228293 MHz
NUC1                13C
P1                 8.21 usec
PLW1        90.00000000 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        18.00000000 W
PLW12        0.20479999 W
PLW13        0.16588999 W

F2 - Processing parameters
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        ZY-2   1224
EXPNO                 6
PROCNO                1

F2 - Acquisition Parameters
Date_          20170114
Time              12.01
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG       deptsp135
TD                65536
SOLVENT            DMSO
NS                 1024
DS                    4
SWH           16129.032 Hz
FIDRES         0.246110 Hz
AQ            2.0316160 sec
RG               200.14
DW               31.000 usec
DE                 6.50 usec
TE                294.8 K
CNST2       145.0000000
D1           2.00000000 sec
D2           0.00344828 sec
D12          0.00002000 sec
TD0                   4

======== CHANNEL f1 ========
SFO1        100.6208171 MHz
NUC1                13C
P1                 8.21 usec
P13             2000.00 usec
PLW0     0 W
PLW1        90.00000000 W
SPNAM[5]    Crp60comp.4
SPOAL5            0.500
SPOFFS5  0 Hz
SPW5         9.26869965 W

======== CHANNEL f2 ========
SFO2        400.1312797 MHz
NUC2                 1H
CPDPRG[2        waltz16
P3                 9.60 usec
P4                19.20 usec
PCPD2             90.00 usec
PLW2        18.00000000 W
PLW12        0.20479999 W

F2 - Processing parameters
SI                32768
SF          100.6127690 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Figure S25. 1H-1H COSY spectrum of compound 3 (DMSO-d6, 500MHz) 

 

Figure S26. HSQC spectrum of compound 3 (DMSO-d6, 500MHz) 
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EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20161230
Time              18.07
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG    cosygpmfphpp
TD                 2048
SOLVENT            DMSO
NS                    8
DS                    4
SWH            6147.541 Hz
FIDRES         3.001729 Hz
AQ            0.1665707 sec
RG               186.05
DW               81.333 usec
DE                 6.50 usec
TE                297.1 K
D0           0.00006742 sec
D1           2.00000000 sec
D11          0.03000000 sec
D12          0.00002000 sec
D16          0.00020000 sec
IN0          0.00016260 sec

======== CHANNEL f1 ========
SFO1        500.1327797 MHz
NUC1                 1H
P1                10.90 usec
P2                21.80 usec
P17             2500.00 usec
PLW1        13.50000000 W
PLW10        2.37269998 W

====== GRADIENT CHANNEL =====
GPNAM[1]     SMSQ10.100
GPNAM[2]     SMSQ10.100
GPZ1              10.00 %
GPZ2              20.00 %
P16             1000.00 usec

F1 - Acquisition parameters
TD                  256
SFO1           500.1328 MHz
FIDRES        48.047356 Hz
SW               12.297 ppm
FnMODE      States-TPPI

F2 - Processing parameters
SI                 1024
SF          500.1300000 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0
PC                 1.40

F1 - Processing parameters
SI                 1024
MC2         States-TPPI
SF          500.1300000 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0
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NS                    8
DS                   16
SWH            8012.820 Hz
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RG               200.14
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TE                294.7 K
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D11          0.03000000 sec
D16          0.00020000 sec
IN0          0.00002080 sec
ZGOPTNS

======== CHANNEL f1 ========
SFO1        400.1324708 MHz
NUC1                 1H
P1                 9.63 usec
P2                19.26 usec
P28             1000.00 usec
PLW1        18.00000000 W

======== CHANNEL f2 ========
SFO2        100.6228293 MHz
NUC2                13C
CPDPRG[2           garp
P3                 8.21 usec
P4                16.42 usec
PCPD2             80.00 usec
PLW2        90.00000000 W
PLW12        0.94787002 W

====== GRADIENT CHANNEL =====
GPNAM[1]     SMSQ10.100
GPNAM[2]     SMSQ10.100
GPZ1              80.00 %
GPZ2              20.10 %
P16             1000.00 usec

F1 - Acquisition parameters
TD                  256
SFO1           100.6228 MHz
FIDRES       187.800476 Hz
SW              238.897 ppm
FnMODE    Echo-Antiecho

F2 - Processing parameters
SI                 1024
SF          400.1300000 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0
PC                 1.40

F1 - Processing parameters
SI                 1024
MC2       echo-antiecho
SF          100.6127690 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0
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Figure S27. HMBC spectrum of compound 3 (DMSO-d6, 500MHz) 

 
Figure S28. NOESY spectrum of compound 3 (DMSO-d6, 500MHz) 
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NAME               zy-2
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F2 - Acquisition Parameters
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Time              15.26
INSTRUM           spect
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TD                 4096
SOLVENT            DMSO
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SWH            6666.667 Hz
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D16          0.00020000 sec
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======== CHANNEL f1 ========
SFO1        500.1330069 MHz
NUC1                 1H
P1                10.90 usec
P2                21.80 usec
PLW1        13.50000000 W

======== CHANNEL f2 ========
SFO2        125.7703443 MHz
NUC2                13C
P3                10.00 usec
PLW2        75.00000000 W

====== GRADIENT CHANNEL =====
GPNAM[1]     SMSQ10.100
GPNAM[2]     SMSQ10.100
GPNAM[3]     SMSQ10.100
GPZ1              50.00 %
GPZ2              30.00 %
GPZ3              40.10 %
P16             1000.00 usec

F1 - Acquisition parameters
TD                  128
SFO1           125.7703 MHz
FIDRES       436.452515 Hz
SW              222.095 ppm
FnMODE               QF

F2 - Processing parameters
SI                 1024
SF          500.1300000 MHz
WDW                SINE
SSB      0
LB       0 Hz
GB       0
PC                 1.40

F1 - Processing parameters
SI                 1024
MC2                  QF
SF          125.7577890 MHz
WDW                SINE
SSB      0
LB       0 Hz
GB       0
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Time              11.51
INSTRUM           spect
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TD                 2048
SOLVENT            DMSO
NS                    8
DS                   32
SWH            5000.000 Hz
FIDRES         2.441406 Hz
AQ            0.2048000 sec
RG                58.88
DW              100.000 usec
DE                 6.50 usec
TE                295.7 K
D0           0.00008536 sec
D1           2.00000000 sec
D8           0.30000001 sec
D11          0.03000000 sec
D12          0.00002000 sec
D16          0.00020000 sec
IN0          0.00020000 sec

======== CHANNEL f1 ========
SFO1        500.1323022 MHz
NUC1                 1H
P1                11.50 usec
P2                23.00 usec
P17             2500.00 usec
PLW1        13.50000000 W
PLW10        2.64109993 W

====== GRADIENT CHANNEL =====
GPNAM[1]     SMSQ10.100
GPZ1              40.00 %
P16             1000.00 usec

F1 - Acquisition parameters
TD                  256
SFO1           500.1323 MHz
FIDRES        39.062500 Hz
SW                9.997 ppm
FnMODE      States-TPPI

F2 - Processing parameters
SI                 1024
SF          500.1300000 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0
PC                 1.00

F1 - Processing parameters
SI                 1024
MC2         States-TPPI
SF          500.1300000 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0
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Figure S29. CD spectrum of compound 3 (in MeOH) 

 

 

 

Figure S30. GC-MS spectrum of compound 3 
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Figure S31. HRESIMS spectrum of compound 4 

 

 

 

 

 

Figure S32. CD spectrum of compound 4 (in MeOH) 

200 250 300 350 400

-10

-5

0

5

10

Δε
 (M

-1
,c

m
-1

)

Wavelength (nm)



 

 
 

20

 

Figure S33. 1H NMR spectrum of compound 4 (DMSO-d6, 500MHz) 

 

Figure S34. 13C NMR spectrum of compound 4 (DMSO-d6, 125MHz) 
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Figure S35. 1H-1H COSY spectrum of compound 4 (DMSO-d6, 500MHz) 

 

 

Figure S36. HSQC spectrum of compound 4 (DMSO-d6, 500MHz) 
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Figure S37. HMBC spectrum of compound 4 (DMSO-d6, 500MHz) 

 

Figure S38. NOESY spectrum of compound 4 (DMSO-d6, 500MHz) 
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Figure S39. GC-MS spectrum of compound 4 
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Figure S41. CD spectrum of compound 5 (in MeOH) 

 

Figure S42. 1H NMR spectrum of compound 5 (DMSO-d6, 500MHz) 
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Figure S43. 13C NMR spectrum of compound 5 (DMSO-d6, 125MHz) 

 

Figure S44. DEPT135 spectrum of compound 5 (DMSO-d6, 125MHz) 
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Figure S45. 1H-1H COSY spectrum of compound 5 (DMSO-d6, 500MHz) 

 

Figure S46. HSQC spectrum of compound 5 (DMSO-d6, 500MHz) 
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Figure S47. HMBC spectrum of compound 5 (DMSO-d6, 500MHz) 

 

Figure S48. NOESY spectrum of compound 5 (DMSO-d6, 500MHz) 
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