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HR-ESIMS for compound 1 
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1H NMR (400 MHz) spectrum of compound 1 in CDCl 3
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1H NMR (400 MHz) spectrum of compound 1 in CDCl 3
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1H NMR (400 MHz) spectrum of compound 1 in CDCl 3
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13C NMR (100 MHz) spectrum of compound 1 in CDCl3
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13C NMR (100 MHz) spectrum of compound 1 in CDCl3
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13C NMR (100 MHz) spectrum of compound 1 in CDCl3
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DEPT135 (100 MHz) spectrum of compound  1 in CDCl 3
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DEPT135 (100 MHz) spectrum of compound  1 in CDCl 3
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1H-1H COSY (400 MHz) spectrum of compound 1 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 1 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 1 in CDCl3
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HSQC (400 MHz) spectrum of compound 1 in CDCl3
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HSQC (400 MHz) spectrum of compound 1 in CDCl3
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HSQC (400 MHz) spectrum of compound 1 in CDCl3
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HMBC (400 MHz) spectrum of compound 1 in CDCl3
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HMBC (400 MHz) spectrum of compound 1 in CDCl3
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HMBC (400 MHz) spectrum of compound 1 in CDCl3
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HMBC (400 MHz) spectrum of compound 1 in CDCl3
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HMBC (400 MHz) spectrum of compound 1 in CDCl3
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HMBC (400 MHz) spectrum of compound 1 in CDCl3
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NOESY (400 MHz) spectrum of compound 1 in CDCl3
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NOESY (400 MHz) spectrum of compound 1 in CDCl3
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NOESY (400 MHz) spectrum of compound 1 in CDCl3
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NOESY (400 MHz) spectrum of compound 1 in CDCl3
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HR-ESIMS for compound 2 

[M+H]+
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1H NMR (400 MHz) spectrum of compound 2 in CDCl 3
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1H NMR (400 MHz) spectrum of compound 2 in CDCl 3
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1H NMR (400 MHz) spectrum of compound 2 in CDCl 3
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13C NMR (100 MHz) spectrum of compound 2 in CDCl3
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13C NMR (100 MHz) spectrum of compound 2 in CDCl3
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13C NMR (100 MHz) spectrum of compound 2 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 2 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 2 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 2 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 2 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 2 in CDCl3
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HSQC (400 MHz) spectrum of compound 2 in CDCl3
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HSQC (400 MHz) spectrum of compound 2 in CDCl3
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HMBC (400 MHz) spectrum of compound 2 in CDCl3
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HMBC (400 MHz) spectrum of compound 2 in CDCl3
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HMBC (400 MHz) spectrum of compound 2 in CDCl3
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HMBC (400 MHz) spectrum of compound 2 in CDCl3
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HMBC (400 MHz) spectrum of compound 2 in CDCl3
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HMBC (400 MHz) spectrum of compound 2 in CDCl3
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NOESY (400 MHz) spectrum of compound 2 in CDCl3
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NOESY (400 MHz) spectrum of compound 2 in CDCl3
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NOESY (400 MHz) spectrum of compound 2 in CDCl3
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NOESY (400 MHz) spectrum of compound 2 in CDCl3
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NOESY (400 MHz) spectrum of compound 2 in CDCl3
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NOESY (400 MHz) spectrum of compound 2 in CDCl3
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HR-ESIMS for compound 3 

[M+H]+
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1H NMR (400 MHz) spectrum of compound 3 in CDCl3
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1H NMR (400 MHz) spectrum of compound 3 in CDCl3
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1H NMR (400 MHz) spectrum of compound 3 in CDCl3

H
3

H
3H H
3

H
3

3 -28
3 -30
H

3 -29

3 -18

3 -19

H
3 -21

H
3 -27 H

3 -26

H
-22a

H
-2
αH

-9

H
-25

H
-6

H
-1
β

H
-20

H
-22b

H
-16

β

H
-12

H
-5

H
-12α

H
-17

H
-11

H
-15 H

-16

H
-1αβ 2

β

6α

S62S62



13C NMR (100 MHz) spectrum of compound 3 in CDCl3
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13C NMR (100 MHz) spectrum of compound 3 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 3 in CDCl 3
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DEPT135 (100 MHz) spectrum of compound 3 in CDCl 3
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1H-1H COSY (400 MHz) spectrum of compound 3 in CDCl3

S67



1H-1H COSY (400 MHz) spectrum of compound 3 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 3 in CDCl3
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HSQC (400 MHz) spectrum of compound 3 in CDCl3

S70



HSQC (400 MHz) spectrum of compound 3 in CDCl3
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HMBC (400 MHz) spectrum of compound 3 in CDCl3
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HMBC (400 MHz) spectrum of compound 3 in CDCl3
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HMBC (400 MHz) spectrum of compound 3 in CDCl3
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HMBC (400 MHz) spectrum of compound 3 in CDCl3
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HMBC (400 MHz) spectrum of compound 3 in CDCl3
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HMBC (400 MHz) spectrum of compound 3 in CDCl3
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NOESY (400 MHz) spectrum of compound 3 in CDCl3
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NOESY (400 MHz) spectrum of compound 3 in CDCl3
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NOESY (400 MHz) spectrum of compound 3 in CDCl3
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NOESY (400 MHz) spectrum of compound 3 in CDCl3

H 5/H 1

H‐9/Hα‐12

H‐5/Hα‐1

H‐9/H‐5
α

S81



NOESY (400 MHz) spectrum of compound 3 in CDCl3
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HR-ESIMS for compound 4 
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NAME        LRX-XG-53-5
EXPNO                 1
PROCNO                1
Date_          20171226
Time              18.20
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG            zg30
TD 65536TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8223.685 Hz
FIDRES         0.125483 Hz
AQ            3.9846387 sec
RG                85.34
DW               60.800 usec
DE 10 00 usecDE                10.00 usec
TE                297.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                11.50 usec
SI 65536SI                65536
SF          400.1300094 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

10 9 8 7 6 5 4 3 2 1 0 ppm
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13C NMR (100 MHz) spectrum of compound 4 in CDCl3
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DEPT 135 spectrum of compound 4 in CDCl3
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DEPT 135 spectrum of compound 4 in CDCl3
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DEPT 135 spectrum of compound 4 in CDCl3
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DEPT 135 spectrum of compound 4 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 4 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 4 in CDCl3

S97



HSQC (400 MHz) spectrum of compound 4 in CDCl3
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HSQC (400 MHz) spectrum of compound 4 in CDCl3
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HMBC (400 MHz) spectrum of compound 4 in CDCl3
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HMBC (400 MHz) spectrum of compound 4 in CDCl3
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HMBC (400 MHz) spectrum of compound 4 in CDCl3
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HMBC (400 MHz) spectrum of compound 4 in CDCl3
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HMBC (400 MHz) spectrum of compound 4 in CDCl3
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HMBC (400 MHz) spectrum of compound 4 in CDCl3
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NOESY (400 MHz) spectrum of compound 4 in CDCl3
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NOESY (400 MHz) spectrum of compound 4 in CDCl3
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13C NMR (100 MHz) spectrum of compound 5 in CDCl3
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13C NMR (100 MHz) spectrum of compound 5 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 5 in CDCl 3
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DEPT135 (100 MHz) spectrum of compound 5 in CDCl 3
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1H- 1H COSY spectrum of XG-52-4 in CDCl3
1H-1H COSY (400 MHz) spectrum of compound 5 in CDCl3
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1H- 1H COSY spectrum of XG-52-4 in CDCl3
1H-1H COSY (400 MHz) spectrum of compound 4 in CDCl31H-1H COSY (400 MHz) spectrum of compound 5 in CDCl3
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1H- 1H COSY spectrum of XG-52-4 in CDCl3
1H-1H COSY (400 MHz) spectrum of compound 4 in CDCl31H-1H COSY (400 MHz) spectrum of compound 5 in CDCl3
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HSQC spectrum of XG-52-4 in CDCl3HSQC (400 MHz) spectrum of compound 5 in CDCl3
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HSQC spectrum of XG-52-4 in CDCl3HSQC (400 MHz) spectrum of compound 5 in CDCl3
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HSQC spectrum of XG-52-4 in CDCl3HSQC (400 MHz) spectrum of compound 5 in CDCl3
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HMBC spectrum of XG-52-4 in CDCl3HMBC (400 MHz) spectrum of compound 5 in CDCl3
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HMBC spectrum of XG-52-4 in CDCl3HMBC (400 MHz) spectrum of compound 5 in CDCl3
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HMBC spectrum of XG-52-4 in CDCl3HMBC (400 MHz) spectrum of compound 5 in CDCl3
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HMBC spectrum of XG-52-4 in CDCl3HMBC (400 MHz) spectrum of compound 5 in CDCl3
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HMBC spectrum of XG-52-4 in CDCl3HMBC (400 MHz) spectrum of compound 5 in CDCl3
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NOESY spectrum of XG-52-4 in CDCl3HMBC (400 MHz) spectrum of compound 5 in CDCl3
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NOESY (400 MHz) spectrum of compound 5 in CDCl3
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NOESY (400 MHz) spectrum of compound 5 in CDCl3
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NOESY (400 MHz) spectrum of compound 5 in CDCl3
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NOESY (400 MHz) spectrum of compound 5 in CDCl3
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HR-ESIMS for compound  6
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HR-ESIMS for compound  6

[M+H]+
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1H NMR (400 MHz) spectrum of compound 6 in CDCl 3
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1H NMR (400 MHz) spectrum of compound 6 in CDCl 3
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1H NMR (400 MHz) spectrum of compound 6 in CDCl 3
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13C NMR (100 MHz) spectrum of compound 6 in CDCl3
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13C NMR (100 MHz) spectrum of compound 6 in CDCl3
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13C NMR (100 MHz) spectrum of compound 6 in CDCl3
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13C NMR (100 MHz) spectrum of compound 6 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 6 in CDCl 3
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DEPT135 (100 MHz) spectrum of compound 6 in CDCl 3
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1H-1H COSY (400 MHz) spectrum of compound 6 in CDCl3

S149



1H-1H COSY (400 MHz) spectrum of compound 6 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 6 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 6 in CDCl3
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HSQC (400 MHz) spectrum of compound 6 in CDCl3
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HSQC (400 MHz) spectrum of compound 6 in CDCl3
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HSQC (400 MHz) spectrum of compound 6 in CDCl3
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HSQC (400 MHz) spectrum of compound 6 in CDCl3
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HMBC (400 MHz) spectrum of compound 6 in CDCl3
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HMBC (400 MHz) spectrum of compound 6 in CDCl3

S158



HMBC (400 MHz) spectrum of compound 6 in CDCl3
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HMBC (400 MHz) spectrum of compound 6 in CDCl3
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HMBC (400 MHz) spectrum of compound 6 in CDCl3
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HMBC (400 MHz) spectrum of compound 6 in CDCl3
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HMBC (400 MHz) spectrum of compound 6 in CDCl3
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HMBC (400 MHz) spectrum of compound 6 in CDCl3
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NOESY (400 MHz) spectrum of compound 6 in CDCl3
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NOESY (400 MHz) spectrum of compound 6 in CDCl3
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NOESY (400 MHz) spectrum of compound 6 in CDCl3
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NOESY (400 MHz) spectrum of compound 6 in CDCl3
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HR-ESIMS for compound 7
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HR-ESIMS for compound 7

[M+H]+
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1H NMR (400 MHz) spectrum of compound 7 in CDCl 3

S171



1H NMR (400 MHz) spectrum of compound 7 in CDCl 3
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1H NMR (400 MHz) spectrum of compound 7 in CDCl 3
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13C NMR (100 MHz) spectrum of compound 7 in CDCl3
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13C NMR (100 MHz) spectrum of compound 7 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 7 in CDCl 3
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DEPT135 (100 MHz) spectrum of compound 7 in CDCl 3
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1H-1H COSY (400 MHz) spectrum of compound 7 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 7 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 7 in CDCl3
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HSQC (400 MHz) spectrum of compound 7 in CDCl3
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HSQC (400 MHz) spectrum of compound 7 in CDCl3
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HSQC (400 MHz) spectrum of compound 7 in CDCl3
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HMBC (400 MHz) spectrum of compound 7 in CDCl3
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HMBC (400 MHz) spectrum of compound 7 in CDCl3
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HMBC (400 MHz) spectrum of compound 7 in CDCl3
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HMBC (400 MHz) spectrum of compound 7 in CDCl3

S187



HMBC (400 MHz) spectrum of compound 7 in CDCl3

S188



HMBC (400 MHz) spectrum of compound 7 in CDCl3
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NOESY (400 MHz) spectrum of compound 7 in CDCl3
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NOESY (400 MHz) spectrum of compound 7 in CDCl3
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NOESY (400 MHz) spectrum of compound 7 in CDCl3
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NOESY (400 MHz) spectrum of compound 7 in CDCl3
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HR-ESIMS for compound 8 

[M+H]+
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1H NMR (400 MHz) spectrum of compound 8 in CDCl 3
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1H NMR (400 MHz) spectrum of compound 8 in CDCl 3
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1H NMR (400 MHz) spectrum of compound 8 in CDCl 3
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13C NMR (100 MHz) spectrum of compound 8 in CDCl3
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13C NMR (100 MHz) spectrum of compound 8 in CDCl3
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13C NMR (100 MHz) spectrum of compound 8 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 8 in CDCl 3
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DEPT135 (100 MHz) spectrum of compound 8 in CDCl 3
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1H-1H COSY (400 MHz) spectrum of compound 8 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 8 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 8 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 8 in CDCl3
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HSQC (400 MHz) spectrum of compound 8 in CDCl3
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HSQC (400 MHz) spectrum of compound 8 in CDCl3
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HSQC (400 MHz) spectrum of compound 8 in CDCl3
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HSQC (400 MHz) spectrum of compound 8 in CDCl3
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HMBC (400 MHz) spectrum of compound 8 in CDCl3
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HMBC (400 MHz) spectrum of compound 8 in CDCl3
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HMBC (400 MHz) spectrum of compound 8 in CDCl3
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HMBC (400 MHz) spectrum of compound 8 in CDCl3
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HMBC (400 MHz) spectrum of compound 8 in CDCl3
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HMBC (400 MHz) spectrum of compound 8 in CDCl3
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HMBC (400 MHz) spectrum of compound 8 in CDCl3
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NOESY (400 MHz) spectrum of compound 8 in CDCl3
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NOESY (400 MHz) spectrum of compound 8 in CDCl3
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NOESY (400 MHz) spectrum of compound 8 in CDCl3
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NOESY (400 MHz) spectrum of compound 8 in CDCl3
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NOESY (400 MHz) spectrum of compound 8 in CDCl3
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HR-ESIMS for compound 9 
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HR-ESIMS for compound 9 
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1H NMR (400 MHz) spectrum of compound 9 in CDCl 3
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1H NMR (400 MHz) spectrum of compound 9 in CDCl 3
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1H NMR (400 MHz) spectrum of compound 9 in CDCl 3
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13C NMR (100 MHz) spectrum of compound 9 in CDCl3
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13C NMR (100 MHz) spectrum of compound 9 in CDCl3
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13C NMR (100 MHz) spectrum of compound 9 in CDCl3
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13C NMR (100 MHz) spectrum of compound 9 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 9 in CDCl 3
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DEPT135 (100 MHz) spectrum of compound 9 in CDCl 3
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1H-1H COSY (400 MHz) spectrum of compound 9 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 9 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 9 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 9 in CDCl3
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HSQC (400 MHz) spectrum of compound 9 in CDCl3
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HSQC (400 MHz) spectrum of compound 9 in CDCl3
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HSQC (400 MHz) spectrum of compound 9 in CDCl3
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HMBC (400 MHz) spectrum of compound 9 in CDCl3
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HMBC (400 MHz) spectrum of compound 9 in CDCl3
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HMBC (400 MHz) spectrum of compound 9 in CDCl3
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HMBC (400 MHz) spectrum of compound 9 in CDCl3
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HMBC (400 MHz) spectrum of compound 9 in CDCl3
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HMBC (400 MHz) spectrum of compound 9 in CDCl3
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NOESY (400 MHz) spectrum of compound 9 in CDCl3
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NOESY (400 MHz) spectrum of compound 9 in CDCl3
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NOESY (400 MHz) spectrum of compound 9 in CDCl3
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NOESY (400 MHz) spectrum of compound 9 in CDCl3
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HR-ESIMS for compound 10 

[M+H]+
[M+Na]+

S251



1H NMR (400 MHz) spectrum of compound 10 in CDCl 3
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1H NMR (400 MHz) spectrum of compound 10 in CDCl 3
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1H NMR (400 MHz) spectrum of compound 10 in CDCl 3
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13C NMR (100 MHz) spectrum of compound 10 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 10 in CDCl 3
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DEPT135 (100 MHz) spectrum of compound 10 in CDCl 3
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DEPT135 (100 MHz) spectrum of compound 10 in CDCl 3
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DEPT135 (100 MHz) spectrum of compound 10 in CDCl 3
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DEPT135 (100 MHz) spectrum of compound 10 in CDCl 3
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DEPT135 (100 MHz) spectrum of compound 10 in CDCl 3
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1H-1H COSY (400 MHz) spectrum of compound 10 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 10 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 10 in CDCl3
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HSQC (400 MHz) spectrum of compound 10 in CDCl3
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HSQC (400 MHz) spectrum of compound 10 in CDCl3
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HSQC (400 MHz) spectrum of compound 10 in CDCl3
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HMBC (400 MHz) spectrum of compound 10 in CDCl3
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HMBC (400 MHz) spectrum of compound 10 in CDCl3
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HMBC (400 MHz) spectrum of compound 10 in CDCl3
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HMBC (400 MHz) spectrum of compound 10 in CDCl3
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HMBC (400 MHz) spectrum of compound 10 in CDCl3
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HMBC (400 MHz) spectrum of compound 10 in CDCl3
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HMBC (400 MHz) spectrum of compound 10 in CDCl3
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NOESY (400 MHz) spectrum of compound 10 in CDCl3
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NOESY (400 MHz) spectrum of compound 10 in CDCl3
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NOESY (400 MHz) spectrum of compound 10 in CDCl3
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NOESY (400 MHz) spectrum of compound 10 in CDCl3
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NOESY (400 MHz) spectrum of compound 10 in CDCl3
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HR-ESIMS for compound 4s 
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HR-ESIMS for compound 4s 

[M+Na]+
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1H NMR (400 MHz) spectrum of compound 4s in CDCl3
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1H NMR (400 MHz) spectrum of compound 4s in CDCl3
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1H NMR (400 MHz) spectrum of compound 4s in CDCl3
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HR-ESIMS for compound 4r 
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HR-ESIMS for compound 4r 

[M+Na]+
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1H NMR (400 MHz) spectrum of compound 4r in CDCl3
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1H NMR (400 MHz) spectrum of compound 4r in CDCl3
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1H NMR (400 MHz) spectrum of compound 4r in CDCl3
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HR-ESIMS for compound 6s 

[M+H]+
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1H NMR (400 MHz) spectrum of compound 6s in CDCl3
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1H NMR (400 MHz) spectrum of compound 6s in CDCl3
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1H NMR (400 MHz) spectrum of compound 6s in CDCl3
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HR-ESIMS for compound 6r 

[M+H]+
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1H NMR (400 MHz) spectrum of compound 6r in CDCl3
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1H NMR (400 MHz) spectrum of compound 6r in CDCl3
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1H NMR (400 MHz) spectrum of compound 6r in CDCl3
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HR-ESIMS for compound 7s 

[M+H]+
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1H NMR (400 MHz) spectrum of compound 7s in CDCl3
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1H NMR (400 MHz) spectrum of compound 7s in CDCl3
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1H NMR (400 MHz) spectrum of compound 7s in CDCl3
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HR-ESIMS for compound 7r 

[M+H]+
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1H NMR (400 MHz) spectrum of compound 7r in CDCl3
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1H NMR (400 MHz) spectrum of compound 7r in CDCl3
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1H NMR (400 MHz) spectrum of compound 7r in CDCl3
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