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Table S1. The top ten square nodes.

Number Degree Smiles Skeleton _types
45 27 c(C)oeicezc(eycencececee2c Eudesmane
21 21 c(o)o)crcezc(eyeeezceecet Guaiane
26 20 c(o)ociezccoeeneeco)e2 Cadinane
54 18 CCICCCc(o)cee(cooecet Germacane
40 16 C(Ccceoerceeoeenoe Bisabolane

9 16 c(C)ocrceecccoceecet secoguaiane
27 15 c(o)ociezc(coeenee(eee2 Lasserane
17 15 C(O)o)cicezc(cyceezceo)cect Iphionane
87 14 CC(Ccchneezice(c(ooeeezc Spiroaxane
73 13 CCIC(C)cCcc(oezec(c(oee2)ct Dumortane




Table S2. Classification of medicinal plants.

No  Skeleton Skeleton_ SMILES Sources A Sources B Sources C Sources D Sources E
. Cc(C)(c)ciceac(e)ee S . .
21 Guaiane ©X C)2 ce)C Cl( ) Saussurea DC Artemisia L. Mikania Willd  Glebionis Cass. Anthemis L.
Cci1cccee(e)eece(c(c Pseudelephanto
54 Germacane ©) (c Saussurea DC Inula L. Carpesium L. P Helianthus .
)C)CC1 pus Rohr.
c(C)(cyciceac(oy(c
45  Eudesmane ( )Ell))CCCCZCE X Saussurea DC Tugarinovia Iljin Inula L. Atractylodes Tanacetum L.
. C(Cccc(eyciecec(e) N . Cremanthodium . ..
40 Bisabolane Ligusticum L. Eupatorium L. Artemisia L. Mat
CC1)(C)C g P Benth atrearna
. c(C)(c)cicac(c(e)e L .
26 Cadinane ( )C(l))CCC (C)(CZ( ) Pteridum Pulicaria Gaertn.  Eupatorium L. Artemisia L. Cyperus L.
CcCl(cceac(e)e)eac .
22 Carotane Inula L. Ageratum L. Ferula L. Sium L. Daucus L.
cc(e)ccl u geratu u iu ucu
. L Juniperus o
63 Caryophyll  CC1(C)C2C(C(C)CCC  Dacrydium pierrei formgsana Sindora Mi Gossvpium L Pulicaria
ane C(C)CC2)Cl Hickel & ypiam & Gaertn.
Hayata
44 Prezizaane ce(cenez(ces)eic( Juni L Neocallitropsis Vetiveria Ilicium L Streptomyces
v . .
C)(C)C(C)C3C2 umperus P promy
Agastache
CClCCc(cz(c)o)cs(c . Croton .
119 Patchoulane Pogostemon helferi Cyperus L. - Daphne L. Clayt. in
)C1CC2CC3 g P crassifolius. P y
Gronov
Eremophila C(C)(C)C1CC2(C)C(C . . . . .
50 nep ( )(CZ:CCZC((H) © Senecio L. Solidago L. . Ligularia Cass. Litsea Pedicularis L.




Table S3. Classification of Saussurea DC

NAME Number of Skeleton_number Skeleton_types
documents - -
Saussurea cauloptera 1 2 Eudesmane. Serpentine
Saussurea deltoidei 1 2 Guaiane. elemane
Saussurea laniceps 2 2 Guaiane, Germacrane
Saussurea lappa 4 3 Eudesmane, Guaiane. Germacrane
Saussurea macrota 1 2 Guaiane, Germacrane
Saussurea medusa 2 2 Eudesmane. Cadinene)
Saussurea medusa Maxim 1 2 Eudesmane. Amyrane
Saussurea pulchella 1 2 Guaiane, Germacrane
Saussureae Radix 1 2 Eudesmane. Guaian
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Figure S1. '"H NMR spectrum of compound 1 (CD;0D, 600 MHz)
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Figure S2. 13C NMR spectrum of compound 1 (CD;0OD, 150 MHz)
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Figure S3. ROESY spectrum of compound 1 (CD;0D, 600 MHz)
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Figure S4. 'H-'H COSY spectrum of compound 1 (CD;0D, 600 MHz)
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Figure S5. HSQC spectrum of compound 1 (CD30D, 600 MHz)

1

£1 (ppm)



ll

|

YMX—-11-11-4-4-3-2. 5. ser
HMBCGP

T T T T T
5.8 5.6 5.4 5.2 5.0

T T T T T T T T T T T T T T T T
4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0 2.8 2.6 2.4 2.2 2.0 1.8
2 (ppm)

Figure S6. HMBC spectrum of compound 1 (CD30D, 600 MHz)
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OQualitative Analysis Report

Data Filename YMX-11-11-94-4-3-2.d Sample Name YMX-11-11-G-F-F-2
Sample Type Sample Position plbz

Instrument Name Instrument 1 User Name Q-TOF-HP\Q-TOF

Acg Method default20190111-ms.m Acquired Time 1/12/2020 12:37:26 AM
IRM Calibration Status i O A Method 1m

Comment

Sample Group Info.

Acquisition Sw 6200 series TOF/6500 series

version Q-TOF B.0S5.01 (BS125.3)

User Chromatograms

Fragmentor Voltage 155 Collision Eneray o Tonization Mode EsT

x10 7 | FTESI TIC Scan Frag=155.0vV YM>X-11-11-4a4-a4-3-2.d

1 1
1.6

1.4
hl

=4
1
-8 e
=3
<3

oo s]

User Spectra

Fragmentor Voltage Collision Energy Tonization Mode
155 o ESI
=10 6 | "ESI Scan (0. 126-0.905 min, 48 Scans) Frag=155.0W ¥YM>-11-11-4-4-3-2.d Subtract
~ Z2a3 1367
= |
1.5 -~ AG3. 28565
1
0.5
o 1 S33.4114

zZ00 400 &S00 200 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Counts wvs. Mass-to-Charge (rm/=)

Peak List

= ABGund

2031421 217932.42

2211527 “A-AGAAE . DT

HEEL

2431367 2108812

2432699 151521.28

2933.1382 1 518419.28
259.1082 1 160975.52
463.2855 1 1355956.25
AG63 . A< 1 1234097.32
Agilent Technologies Page 1 of 2 Printed at: 4:20 PM on: /15/2020

Figure S7. HRESI spectrum of compound 1
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YMX-11-11-4-4-3-2
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File: YMX-11-11-4-4-3-2 (195-400 nm) 20112718 .dsx
ProBinaryX

Attributes :

- Time Stamp :Fri Nov 27 19:51:12 2020

- File ID : {A8234499-FCB9-4b69-BBF6-E4E 19927TARD4 )
- Is CFR. Compliant : false
- Original data has not been modified.
Remarks:
- User: CD
- Date: 2020/11/27
- Instrument: 0547
- Detector Type: LAAPD
- DichOS Calibration Correction Curve: 0547/2
- HV (CDDC channel): 0 v
- Time per point: 1 8
- Description: Sample 1
- Concentration: 0.1680mg/mL MeOH
- Pathlength: 1 mm
- Temperature: 20°C

Settings:
- Time-per-point: 15 (25us x 40000)
- SE
- Wavelength: 195nm - 400nm
- Step Size: lnm
- Bandwidth: Inm

Figure S8. CD and UV spectrum of compound 1
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Figure S9. IR spectrum of compound 1
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R Iph R rch Analytical

This sample was measured on an Autopol VI, Serial #91058
Manufactured by Rudolph Research Analytical, Hackettstown, NJ, USA.

Measurement Date : Thursday, 26-NOV-2020
Set Temperature : OFF
Time Delay : Disabled

Delay between Measurement : Disabled

n Average Std.Dev. % RSD Maximum Minimum

5 -30.07 0.12 -0.39 -29.90 -30.20

S.No Sample ID Time Result Scale OR°Arc WLG.nm Lg.mm Conc.g/100ml Temp.
1 YMX-11-11-4-4-3 02:35:47 PM -30.20 SR -0.0906 589 100.00 0.300 231

2 YMX-11-11-4-4-3 02:35:56 PM -30.13 SR -0.0904 589 100.00 0.300 231

3 YMX-11-11-4-4-3 02:36:04 PM -30.10 SR -0.0903 589 100.00 0.300 231

4 YMX-11-11-4-4-3 02:36:12 PM -29.90 SR -0.0897 589 100.00 0.300 231

5 YMX-11-11-4-4-3 02:36:20 PM -30.00 SR -0.0900 589 100.00 0.300 231

Figure S10. [a] *°p of compound 1
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Figure S11. '"H NMR spectrum of compound 2 (CD;OD, 600 MHz)
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Figure S12. 3C NMR spectrum of compound 2 (CD;OD, 150 MHz)
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Figure S13. ROESY spectrum of compound 2 (CD30D, 600 MHz)
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Figure S15. HSQC spectrum of compound 2 (CD;OD, 600 MHz)
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Formula Predictor Report - YMX-9-10-5-5-3.lcd Page 1 of 1

Data File: E:\DATA\2021\0901\'YMX-9-10-5-5-3.lcd

_Eimt Val. Min Max Eimt Val. Min Max _Eimt Val. Min Max _ Eilmt Val. Min_Max Use Adduct

H 1 5 150 o] 2 0 30 P 3 0 0 Se 2 0 0 H

2H 1 0 0 F 1 0 0 S 2 0 0 Br 1 0 0 Na

B 3 0 0 Na 1 0 0 Cl 1 0 0 Pd 2 0 0

o 4 5 100 Mg 2 0 0 Co 2 0 0 Ag 1 0 0

N 3 0o 10 Si 4 0 0 Cu 2 0 0 | 3 0 0

Error Margin (ppm): 5 DBE Range: not fixed Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: yes
Max Isotopes: all Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 75.00 MSn Logic Mode: OR Max Results: 20
Event#: 1 MS(E+) Ret. Time : 0.280 -> 1.000 Scan#:43-> 151
261.1826

9.000e5+

8.00095-;

7.000e51

6.000e5+

5.000e5-;

4.000e5

3.000e54

2.000e5-;

1.000e54

0 T T T T T T A T T T Al
261.13 261.14 261.15 261.16 261.17 261.18 261.19 261.20 261.21 261.22 261.23 261.24

Figure S17. HRESI spectrum of compound 2
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Figure S18. CD and UV spectrum of compound 2
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Figure S19. IR spectrum of compound 2
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R Iph R rch Analytical

This sample was measured on an Autopol VI, Serial #91058
Manufactured by Rudolph Research Analytical, Hackettstown, NJ, USA.

Measurement Date : Thursday, 26-NOV-2020
Set Temperature : OFF
Time Delay : Disabled

Delay between Measurement : Disabled

n Average Std.Dev. % RSD Maximum Minimum

5 -12.20 0.31 -2.54 -11.87 -12.67

S.No Sample ID Time Result Scale OR°Arc WLG.nm Lg.mm Conc.g/100ml Temp.
1 YMX-9-10-5-5-3 03:30:04 PM -12.67 SR -0.0190 589 100.00 0.150 23.2

2 YMX-9-10-5-5-3 03:30:13 PM -12.33 SR -0.0185 589 100.00 0.150 23.2

3 YMX-9-10-5-5-3 03:30:21 PM -12.07 SR -0.0181 589 100.00 0.150 23.2

4 YMX-9-10-5-5-3 03:30:29 PM -11.87 SR -0.0178 589 100.00 0.150 23.2

5 YMX-9-10-5-5-3 03:30:37 PM -12.07 SR -0.0181 589 100.00 0.150 23.2

Figure S20. [a] *°p of compound 2
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Crystal data for xm7: C1sH2602, M = 238.36, a = 12.1080(3) A, b = 6.30390(10) A,
c=18.5396(4) A, o =90°, B =94.6690(10)°, y = 90°, V' = 1410.39(5) A3, T =100.(2)
K, space group P1211, Z = 4, u(Cu Ka) = 0.560 mm™, 30099 reflections measured,
5508 independent reflections (Ri» = 0.0467). The final R; values were 0.0312 (/> 20(1)).
The final wR(F?) values were 0.0785 (I > 2¢(1)). The final R; values were 0.0320 (all
data). The final wR(F?) values were 0.0792 (all data). The goodness of fit on 2 was
1.078. Flack parameter = 0.03(5).

View of the molecules in an asymmetric unit.

Displacement ellipsoids are drawn at the 30% probability level.
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View of a molecule of xm7 with the atom-labelling scheme.

Displacement ellipsoids are drawn at the 30% probability level.

View of the pack drawing of xm7.

Hydrogen-bonds are shown as dashed lines.

Table 1. Crystal data and structure refinement for xm7_0m.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume
VA
Density (calculated)

Absorption coefficient

global
C15 H26 02
238.36
100(2) K
1.54178 A
Monoclinic
P1211
a=12.1080(3) A =90°
b = 6.30390(10) A =94.6690(10)<
¢ =18.5396(4) A =90°
1410.39(5) A3
4
1.123 Mg/m3
0.560 mm-1
28



F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 72.47°
Absorption correction

Max. and min. transmission
Refinement method

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

Final R indices [I1>2sigma(l)]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

528
0.580 x 0.200 x 0.100 mm3
2.391t0 72.47<

-14<=h<=14, -7<=k<=7, -22<=[<=22

30099

5508 [R(int) = 0.0467]

99.8 %

Semi-empirical from equivalents
0.95and 0.76

Full-matrix least-squares on F2
5508/1/318

1.078

R1=0.0312, wR2 = 0.0785
R1 =0.0320, wR2 = 0.0792
0.03(5)

0.192 and -0.280 e.A3

Figure S21. X-ray crystallographic analysis for compound 2
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Figure S22. '"H NMR spectrum of compound 3 (CD;0D, 600 MHz)
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Figure S23. 3C NMR spectrum of compound 3 (CD;OD, 150 MHz)
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Figure S24. ROESY spectrum of compound 3 (CD30D, 600 MHz)
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Figure S25. 'H-"H COSY spectrum of compound 3 (CDs0OD, 600 MHz)
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Figure S26. HSQC spectrum of compound 3 (CD;OD, 600 MHz)
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Figure S27. HMBC spectrum of compound 3 (CD;OD, 600 MHz)
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OQualitative Analvsis Report

Data Filename YMX-11-12-6-9-2.d Sample Name YMX-11-12-6-4-2
Sample Type Sample Position plbe

Instrument Name Instrurment 1 User Mame Q-TOF-HP\Q-TOF

Acag Method default20190111-ms.m Acquired Time 1/12/2020 3:53:15 PM
IRM Calibration Status DA Method 1.m

Commenit

Sample

Group Info.

Acqguisition SW 6200 series TOFR/ 6500 series

Version

Q-TOF B.0S5.01 (B5125.3)

User Chromatogram s

155 Collision Energy (=] Tonization Mode EsI

1O 77

1.3
1.2

a
O.=
0.6
O <

FTESI TIC Scan Frag=155.0%W YMX-11-12-6-4-2.d
1 1

o.1 o.2 o.= O.4a 0.5 O o.7 oO.
Counts vs. Acquisition Tirme (rmimd

User Spectra

Fragmentor Voltage co
155

x10 G
2.5

=2
1.5
1

0.5

Peak List

isicn Energy Tonization Mode
o ESI

+~ESI Scan (0. 113-0.61T1 min, 31 Scans) Frag=155.0%W YMMX-11-12-6-4-2.d Subtract
1 - 2T7s5 2012

||| 573 446

zZ00 A400 S00 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Counts vs. Mass-to-Charge (rm/=)

= = [Abund
203.1784 1 S62934.5
221.1888 1 AS6599 .94
238.2153 1 203270.44
275.2012 2326498.25
275.34049 1 322283.949
275.3859 111786.8
276.2007 1 1035205.25
289.1761 1 170995.88

Agilent Technologies

Figure S28. HRESI spectrum of compound 3
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YMX-11-12-6-4-2

Circular Dichroism (mdeg)

08

06

04

Absorbance (AL)

0z

Smooih (=)0
200 220 240 260 280 300 320 340 360 380 400
Wavelength {nmm)
| !
LI RO 00 MBI CHGEL C1 (2 00 L LI
i
£
H
i
H = 3
200 360 3E0 400

Vvavelength (nrm)

File: YMX-11-12-6-4-2 (195-400 nm) 2011271 6.dsx
ProBinaryX

Attributes :

- Time Stamp :Fri Nov 27 19:17:31 2020

- File 1D : {D6821013-5B01-4efB-96 AB-CEAAAESGFBC2)
- Is CFR. Compliant : false
- Original data has not been modified.
Remarks:

- User: CD

- Date: 202041127

- Instrument: 0547

= Detector Type: LAAPD

- DichOS Calibration Correction Curve: 0547/2
- HV (CDDC channel): 0 v

- Time per point: 1 &

- Description: Sample 1

- Concentration: 0. 2700mg/mL MeOH

- Pathlength: 1 mm

- Temperature: 20°C

Settings:
- Time-per-point: 1s (25us x 40000)
- 5E
- Wavelength: 195nm - 400nm
- Step Size: 1nm
- Bandwidth: 1nm

Figure S29. CD and UV spectrum of compound 3
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e FE_—' 10H 28 16:13:13 2020 (GMT+08:00)
z A YMX=11-12-6—-4-2
. JafEl:  4000. 00 400. 00
- [€ Pl Ti=h 98. 415
E REUE: 99
x ez
: W7 5 - 428. 22 SBFF: 93.097
5 R - 437. 88 SEFE: 93255
z o B - 467.07 SEEF: 93,302
b (v 477.01 SEFF: 93,434
x JUA=E 513.07 SEFF: 93, 463
: = 520. 52 SEFF: 93,458
: JUA= 541.09 B[ 93419
s (v 563. 89 SEFF: 93,272
: {7 5 - 575. 43 9BME: 93131
. {7 B 593. 46 SEfF: 93,158
=== =i B : 755. 64 gifg 97. 530
Sample Nase: YMX—11-12-6-4-2 HabaEng: 16 v 796. 70 i&f% 98. 393
Kool L (i 817. 00 SBRE:  97.493
T T o0 I teeat 2020 (QUT05:00) SRR S e A7 5 856. 52 SRFE: 94,444
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- = 1081. 86 SEFF: 83.002
- e E 1094. 15 SERE: 82,123
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Software version: OMNIC 9. 8. 372

Figure S30. IR spectrum of compound 3
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R Iph R rch Analytical

This sample was measured on an Autopol VI, Serial #91058
Manufactured by Rudolph Research Analytical, Hackettstown, NJ, USA.

Measurement Date : Monday, 23-NOV-2020
Set Temperature : OFF
Time Delay : Disabled

Delay between Measurement : Disabled

n Average Std.Dev. % RSD Maximum Minimum

5 -58.40 0.10 -0.17 -58.33 -58.53

S.No Sample ID Time Result Scale OR°Arc WLG.nm Lg.mm Conc.g/100ml Temp.
1 YMX-11-12-6-4-2 09:21:22 PM -58.53 SR -0.0878 589 100.00 0.150 22.2

2 YMX-11-12-6-4-2 09:21:30 PM -58.33 SR -0.0875 589 100.00 0.150 22.3

3 YMX-11-12-6-4-2 09:21:38 PM -58.33 SR -0.0875 589 100.00 0.150 22.3

4 YMX-11-12-6-4-2 09:21:46 PM -58.33 SR -0.0875 589 100.00 0.150 22.3

5 YMX-11-12-6-4-2 09:21:54 PM -58.47 SR -0.0877 589 100.00 0.150 22.3

Figure S31. [a] *°p of compound 3
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Figure S32. '"H NMR spectrum of compound 4 (CD;0D, 600 MHz)

40



YMX—-11-12-7—4-3. 3. fid

500
450
400
350
300
250
200
150
100
50

1 R T

-—50

T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 90 80 TO 60 50 40 30 20 10 (] -10
1 (ppm)

Figure S33. 3C NMR spectrum of compound 4 (CD;0D, 150 MHz)
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Figure S34. ROESY spectrum of compound 4 (CD30D, 600 MHz)
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Figure S36. HSQC spectrum of compound 4 (CD;OD, 600 MHz)
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Figure S37. HMBC spectrum of compound 4 (CD;OD, 600 MHz)
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Qualitative Analysis Report

x10 5 +ESI Scan (rt: 0.106-0.255 min, 10 scans) Frag=175.0vV YMX-11-12-7-4-3.d Subtract
4| 2031798 701.4947
3 -
> 289.2142
1 -
588.4101 927.e621
| | 1040.7452
0 aal ! L n - e v " l L bl ' ' . : . . |
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Counts vs. Mass-to-Charge (m/z)
Peak List
myz z Abund
163.1479 1 29645.47
203.1798 1 395609.72
204.1828 1 62958.54
205.1934 17911.16
221.1902 1 195222.67
222.1935 1 30062.8
289.2142 1 198920.55
290.2176 1 35569.34
475.3259 2 29273.89
588.4101 1 50941.28
589.413 1 17897.13
679.5111 1 18046.72
701.4947 1 380123.91
702.4978 1 153495.44
703.5 1 35624.95
814.5788 1 339993.13
815.5817 1 162160.91
816.5844 1 41294.73
927.6621 1 72421.57
928.6646 1 40550.8

Figure S38. HRESI spectrum of compound 4
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: smmwe  File: YMX-11-12-7-4-3 (195-400 nm) 20112719 .dsx
P S ProBinaryX
ff """" i il W Attributes :
f AL AR U CENUAER A | - Time Stamp :Fri Nov 27 20:15:48 2020
] I 1l
IR S N MR MR LRI - File ID : {ES796B06-0EF0-4¢14-9505-25ETF76C5594 )
H - Is CFR. Compliant : false
TR TR T SRR TRR AR SR R E AR - Original data has not been modified.
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A A M A R - Date: 2020/11/27
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- DichOS Calibration Correction Curve: 01547/2
o - HV (CDDC channel): O v

- Time per point: 1 5
- Description: Sample 1
i : i i : i i - Concentration: 0.6500mg/mL MeOH
\ : : - Pathlength: 1 mun
LR T M ey - Temperature: 20°C
AL UGl SR AR AR A LTI
| Settings:
WAL LR C A i AN N R - Time-per-point: 1s {25us x 40000)
\ 0 i - SE
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Figure S39. CD and UV spectrum of compound 4
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Figure S40. IR spectrum of compound 4

48



R Iph R rch Analytical

This sample was measured on an Autopol VI, Serial #91058
Manufactured by Rudolph Research Analytical, Hackettstown, NJ, USA.

Measurement Date : Thursday, 26-NOV-2020
Set Temperature : OFF
Time Delay : Disabled

Delay between Measurement : Disabled

n Average Std.Dev. % RSD Maximum Minimum

5 -24.66 0.07 -0.28 -24 .56 -24.72

S.No Sample ID Time Result Scale OR°Arc WLG.nm Lg.mm Conc.g/100ml Temp.
1 YMX-11-12-7-4-3 02:54:20 PM -24.72 SR -0.0618 589 100.00 0.250 226

2 YMX-11-12-7-4-3 02:54:29 PM -24 68 SR -0.0617 589 100.00 0.250 22.6

3 YMX-11-12-7-4-3 02:54:37 PM -24.72 SR -0.0618 589 100.00 0.250 226

4 YMX-11-12-7-4-3 02:54:45 PM -24 .64 SR -0.0616 589 100.00 0.250 22.6

5 YMX-11-12-7-4-3 02:54:53 PM -24 56 SR -0.0614 589 100.00 0.250 22.6

Figure S41. [a] *°p of compound 4
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Figure S42. '"H NMR spectrum of compound 5 (CD;0D, 600 MHz)
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Figure S43. 3C NMR spectrum of compound 5 (CD;0D, 150 MHz)
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Figure S45. 'H-"H COSY spectrum of compound 5 (CDs0D, 600 MHz)
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OQualitative Analvsis Report

Data Filename YMX-11-12-6-9-3.d Sample Name YMX-11-12-6-94-3
Sample Type Sample Position plb7

Instrument Name Instrurment 1 User Mame Q-TOF-HP\Q-TOF

Acag Method default20190111-ms.m Acquired Time 1/12/2020 3:56:11 PM
IRM Calibration Status DA Method 1.m

Comment

Sample Group Info.

Acquisition SW 6200 series TOF/6500 series

version Q-TOF B.0S5.01 (B5125.3)

User Chromatogram s

Fr 155 Collision Energy (=] Tonization Mode EsI

x10 7 | FTESI TIC Scan Frag=155.0%W YMX*X-11-12-6-4-32.d

= 1
1. 75 \
1.5 T
1.25
4
o.7s —
o.s] I

=1 0.9 a a1

0.1 o.=2 o.= O.a 0.5 0.6 o. 7
Counts vs. Acquisition Tirme (rmimnd

User Spectra

Fragmentor Voltage Collision Energy Tonization Mode
155 o ESI

w10 6 | TESI Scan (0. 1192-0.583 min, 29 Scans) Frag=155.0% YhMX-11-12-6-4-3.d Subtract
= 289 1780
1.5 4

1
57 7. 3463

o5 B37 5169
o h 1 Ja | 1 1169.6478 17AD. D722
200 A400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Counts vs. Mass-to-Charge (rm/=)

Peak List
= = AbGund
2351682 1 |966617.69
252 1947 1 |229973.59
Z289.178 1 |1loa7617.25
290.1797 1 |470698.53
305.1497 1 [283320.63
577.3463 1 |s=22858.25
578.3492 1 [19z2049.98
599.3274 1 Ji1s59994.36

Agilent Technologies Page 1 of 2 Printed at: 4:32 PM on: 4/15/2020

Figure S48. HRESI spectrum of compound 5
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Circular Dichroism (mdeg)

Absorbance (AU)

o0e
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VWwavelength (nm)
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File: YMX-11-12-6-4-3 (195-400 nm) 20112717.dsx

ProBinaryX
Attributes :
- Time Stamp :Fri Nov 27 19:34:36 2020

- File ID : {E3C61445-D6E4-4321-8A56-FOS8D491F92A}

- Is CFR Compliant : false
- Original data has not been modified.
Remarks:
- User: CD
- Date: 2020/11/27
- Instrument: 0547
- DetectorType: LAAPD
- DichOS Calibration Correction Curve: 0547/2
- HV (CDDC channel): 0 v
- Time per point: 1 s
- Description: Sample 1
- Concentration: 0.3300mg/mL MeOH
- Pathlength: 1 mm
- Temperature: 20°C

Settings:
- Time-per-point: 1s (25us x 40000)
-SE
- Wavelength: 195nm - 400nm
- Step Size: 1nm
- Bandwidth: 1nm

Figure S49. CD and UV spectrum of compound 5
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Figure S50. IR spectrum of compound 5
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R Iph R rch Analytical

This sample was measured on an Autopol VI, Serial #91058
Manufactured by Rudolph Research Analytical, Hackettstown, NJ, USA.

Measurement Date : Thursday, 26-NOWV-2020
Set Temperature : OFF
Time Delay : Disabled

Delay between Measurement : Disabled

n Average Std.Dev. % RSD Maximum Minimum

5 -29.43 0.1 -0.37 -29.33 -29.60

S.No SamplelD Time Result Scale OR°Arc WLG.nm Lg.mm Conc.g/100ml Temp.
1 YMX-11-12-6-4-3 02:24:56 PM -29.60 SR -0.0444 589 100.00 0.150 22.8

2 YMX-11-12-6-4-3 02:25:04 PM -29.33 SR -0.0440 589 100.00 0.150 22.8

3 YMX-11-12-6-4-3 02:25:12 PM -29.33 SR -0.0440 589 100.00 0.150 22.8

4 YMX-11-12-6-4-3 02:25:20 PM -29.47 SR -0.0442 589 100.00 0.150 22.8

5 YMX-11-12-6-4-3 02:25:28 PM -29.40 SR -0.0441 589 100.00 0.150 229

Figure S51 [a] *°p of compound 5
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Figure S52. '"H NMR spectrum of compound 6 (CD3;OD, 600 MHz)
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Figure S53. 3C NMR spectrum of compound 6 (CD;0D, 150 MHz)
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Figure S54. ROESY spectrum of compound 6 (CD30D, 600 MHz)
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Figure S56. HSQC spectrum of compound 6 (CD;OD, 600 MHz)
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OQualitative Analvsis Report

Data Filename YMX-11-12-6-6-3.d Sample Name YMX-11-12-6-6-3

Sample Type Sample Position plcl

Instrument Name Instrurment 1 User Mame Q-TOF-HP\Q-TOF

Acag Method default20190111-ms.m Acquired Time 1/12/2020 4:05:49 PM
DA Method 1.m

XRM Calibration Status
Commenit

Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
version Q-TOF B.0S5.01 (B5125.3)

User Chromatogram s
Er 155 Collision Eneray =] Tonization Mode EsI

" 7J+E$| TIC Scan Frag=155.0v vYhMX>X-11-12-6-6G-3.d

1.1
1.2

A
oO.=
0.6
O .3

J\

-1 o.=2 o.3 O.4a o.s o.s o. 7 O.2 0.9 a 1.2 -3 1. 1.5 1.6 1.7 1.2 1.9 =2
Counts ws. Acqgjl5ltloh Tirme (rn.n)

User Spectra

Fragmentor Voltage Collision Energy Tonizaticon Mode
155 o ESI
w10 6 | TESI Scan (0.118-0.649 min, 33 Scans) Frag=155.0% YhMX-11-12-6-6-3.d Subtract
2.5 261 1856
=
1.5 4
a
0.5 l
o Ll L
200 100 S00 800 1000 1200 1400 16500 1800 2000 2200 2400 2600 2800
Counts vs. Mass-to-Charge (m/=)
Peak List
= = [Abund
203.1783 1 172827 08
261.1856 2338798.S
261.2774 S96010.87
261.3213 1 342364
261.365S 121769.01
262.1851 1 1024942.81
277.1545 1 95900.87
303.1922 1 584750.81
Agilent Technologies Page 1 of 2 Printed at: 4:32 PM on: 4/15/2020

Figure S58. HRESI spectrum of compound 6
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File: YMX-11-12-6-6-3 (195-400 nm) 20112720.dsx
ProBinaryX

Attributes :

- Time Stamp :Fri Nov 27 20:42:05 2020

- File ID : {6F3D91B5-42E8-473d-B607-7EE2ACF6B1BD}
- Is CFR Compliant : false
- Original data has not been modified.
Remarks:
- User: CD
- Date: 2020/11/27
- Instrument: 0547
- DetectorType: LAAPD
- DichOS Calibration Correction Curve: 0547/2
- HV (CDDC channel): O v
- Time per point: 1 s
- Description: Sample 1
- Concentration: 0.1500mg/mL MeOH
- Pathlength: 1 mm
- Temperature: 20°C

Settings:
- Time-per-point: 1s (25us x 40000)
-SE
- Wavelength: 195nm - 400nm
- Step Size: Inm
- Bandwidth: 1nm

Figure S59. CD and UV spectrum of compound 6
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Figure S60. IR spectrum of compound 6
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R Iph R rch Analytical

This sample was measured on an Autopol VI, Serial #91058
Manufactured by Rudolph Research Analytical, Hackettstown, NJ, USA.

Measurement Date : Thursday, 26-NOV-2020
Set Temperature : OFF
Time Delay : Disabled

Delay between Measurement : Disabled

n Average Std.Dev. 9% RSD Maximum Minimum

5 0.32 0.19 59.37 0.53 0.13

S.No Sample ID Time Result Scale OR°Arc WLG.nm Lg.mm Conc.g/100ml Temp.
1 YMX-11-12-6-6-3 03:01:40 PM 0.13 SR 0.0002 589 100.00 0.150 22.5

2 YMX-11-12-6-6-3 03:01:48 PM 0.47 SR 0.0007 589 100.00 0.150 22.5

3 YMX-11-12-6-6-3 03:01:56 PM 0.13 SR 0.0002 589 100.00 0.150 22.5

4 YMX-11-12-6-6-3 03:02:05 PM 0.33 SR 0.0005 589 100.00 0.150 22.5

5 YMX-11-12-6-6-3 03:02:12 PM 0.53 SR 0.0008 589 100.00 0.150 22.5

Figure S61. [a] *°p of compound 6
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Figure S62. '"H NMR spectrum of compound 7 (CDs;OD, 600 MHz)
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Figure S63. *C NMR spectrum of compound 7 (CD;0D, 150 MHz)
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Figure S64. ROESY spectrum of compound 7 (CD30D, 600 MHz)
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Figure S65. 'H-"H COSY spectrum of compound 7 (CDs0D, 600 MHz)
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Figure S66. HSQC spectrum of compound 7 (CD;OD, 600 MHz)
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Figure S67. HMBC spectrum of compound 7 (CD;OD, 600 MHz)
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Qualitative Analysis

Report

Data Filename

Sample Type
Instrument Name

Acag Method

IRM Calibration Status
Comment

Sample

Sample Group
Acquisition SW
version

User Chromatogram s

YMX-11-12-6-8-3.d

Instrurment 1
defaultZ20190111-ms.m

Sample Name
Position

User Mame
Acquired Time
DA Method

Enfo.

6200 series TOF/6500 series
Q-TOF B.0S5.01 (B5125.3)

YMX-11-12-6-8-3

plcz2
Q-TOF-HP\Q-TOF
1/12/2020 4:11:00 PM
1.m

o Tonization Mode EST

Fr 155 Collision Energy
x10 7 | FTESI TIC Scan Frag=155.0%WV YMX*X-11-12-6-8-32.d
1. 1
1.2
-
o=
O.s
O .1

o1 o.1s 0.2 O.25 o.=

User Spectra

0O.55 O.s

O0.35 0.3 O.as O -
L= Acauisition Time (rmim

Cunts ws.

0)65 o.7 O.7s o=

0O.85

o9

Fragmentor Voltage Collision Energy Tonizaticon Mode
155 o ESI
w10 6 | TESI Scan (0. 128-0.410 min, 18 Scans) Frag=155.0% YhMX-11-12-6-8-3.d Subtract
261 1841
=2
1.5
a1
0.5
o b 70O1.4901
200 “A00 S00 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Counts vs. Mass-to-Charge (m/i=)

Peak List
= = [Abund
261.1841 1 2048351.13
261.3211 1 247079.53
261.3652 7O286.84
262.1848 1 765918.75
263.1873 1 64784.36
277.154 1 59289
287.1966 1 53615.05
305.2071 1 83044 349

Agilent Technologies

Page 1 of 2

Printed at:

Figure S68. HRESI spectrum of compound 7
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File: YMX-11-12-6-8-3 (195-400 nm) 20112721.dsx
ProBinaryX

Attributes :

- Time Stamp :Fri Nov 27 21:06:34 2020

- File ID : {B308CODA-C265-4041-837A-C29D563B6A3C}
- Is CFR Compliant : false
- Original data has not been modified.
Remarks:
- User: CD
- Date: 2020/11/27
- Instrument: 0547
- DetectorType: LAAPD
- DichOS Calibration Correction Curve: 0547/2
- HV (CDDC channel): 0 v
- Time per point: 1 s
- Description: Sample 1
- Concentration: 0.0300mg/mL MecOH
- Pathlength: 1 mm
- Temperature: 20C

Settings:
- Time-per-point: 1s (25us x 40000)
-SE
- Wavelength: 195nm - 400nm
- Step Size: 1nm
- Bandwidth: 1nm

Figure S69. CD and UV spectrum of compound 7
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Figure S70. IR spectrum of compound 7
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R Iph R rch Analytical

This sample was measured on an Autopol VI, Serial #91058
Manufactured by Rudolph Research Analytical, Hackettstown, NJ, USA.

Measurement Date : Thursday, 26-NOV-2020
Set Temperature : OFF
Time Delay : Disabled

Delay between Measurement : Disabled

n Average Std.Dev. % RSD Maximum Minimum

5 3.18 0.09 2.83 3.28 3.04

S.No SamplelD Time Result Scale OR°Arc WLG.nm Lg.mm Conc.g/100ml Temp.
1 YMX-11-6-8-3 03:24:21 PM 3.20 SR 0.0080 589 100.00 0.250 23.4

2 YMX-11-6-8-3 03:24:30 PM 3.16 SR 0.0079 589 100.00 0.250 23.4

3 YMX-11-6-8-3 03:24:38 PM 3.28 SR 0.0082 589 100.00 0.250 23.4

4 YMX-11-6-8-3 03:24:46 PM 3.20 SR 0.0080 589 100.00 0.250 23.4

5 YMX-11-6-8-3 03:24:54 PM 3.04 SR 0.0076 589 100.00 0.250 23.4

Figure S71. [a] *°p of compound 7
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Figure S72. '"H NMR spectrum of compound 10 (CDsOD, 600 MHz)
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Figure S73. 13C NMR and DEPT spectrum of compound 6 (CDsOD, 150 MHz)
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Sample Name YMX-9-10-7-8 Pasition P1-B9 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  YMX-9-10-7-8-.d ACQ Method s-.m Comment Acquired Time 10/25/2019 2:35:31 PM

=10 5 |-ESI Scan (0.132-0.22 min, 8 Scans) Frag=135.0V YMX-9-10-7-8-.d Subtract (2)
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Figure S74. ESI+ spectrum of compound 10
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Crystal data for ymx-9-10-7-8: CisH2602, M = 238.36, a = 6.36380(10) A, b =
9.3648(2) A, c=23.8658(4) A, a=90°, f=90°,y=90°, V'=1422.30(4) A3, T=100.(2)
K, space group P212121, Z=4, u(Cu Ka) = 0.555 mm!, 11628 reflections measured,
2807 independent reflections (R, = 0.0377). The final R; values were 0.0292 (1> 20(1)).
The final wR(F?) values were 0.0730 (/ > 20([)). The final R, values were 0.0304 (all
data). The final wR(F?) values were 0.0741 (all data). The goodness of fit on > was
1.059. Flack parameter = -0.01(7).

View of a molecule of ymx-9-10-7-8 with the atom-labelling scheme.

Displacement ellipsoids are drawn at the 30% probability level.
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View of the pack drawing of ymx-9-10-7-8.

Hydrogen-bonds are shown as dashed lines.

Table 1. Crystal data and structure refinement for ymx-9-10-7-8.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

VA

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected

global

C15 H26 02

238.36

100(2) K

1.54178 A

Orthorhombic

P212121

a=6.36380(10) A =90°
b =9.3648(2) A =90°
¢ =23.8658(4) A =90°
1422.30(4) A3

4

1.113 Mg/m3

0.555 mm-?

528

0.230 x 0.180 x 0.140 mm3

3.70t0 72.17<

-6<=h<=7, -11<=k<=11, -29<=I<=29
11628
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Independent reflections
Completeness to theta = 72.17°
Absorption correction

Max. and min. transmission
Refinement method

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

Final R indices [I1>2sigma(l)]

R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

2807 [R(int) = 0.0377]
99.8 %

Semi-empirical from equivalents
0.93 and 0.77

Full-matrix least-squares on F2
2807 /0/160

1.059

R1=0.0292, wR2 = 0.0730
R1 =0.0304, wR2 = 0.0741
-0.01(7)

0.188 and -0.168 e.A3

Figure S75. X-ray crystallographic analysis for compound 10
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