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Figure S3 *H-'H COSY spectrum of compound 1 in DMSO-ds
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Figure S5 HMBC spectrum of compound 1 in DMSO-dg
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Figure S7 HR-ESIMS spectrum of compound 1
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Figure S8 IR spectrum of compound 1
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Figure S9 UV spectrum of compound 1
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Figure S10 *H NMR spectrum of compound 2 in DMSO-ds
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Figure S11 *C NMR spectrum of compound 2 in DMSO-ds
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Figure S12 *H-'H COSY spectrum of compound 2 in DMSO-dg
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Figure S14 HMBC spectrum of compound 2 in DMSO-dg
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Figure S15 NOESY spectrum of compound 2 in DMSO-ds
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Figure S16 HR-ESIMS spectrum of compound 2

Mass Spectrum SmartFormula Report

12/13/2022 5:32:31 PM

Analysis Info Acquisition Date
Analysis Name D:\D 221 QZLF-L-15_pos_55_01_14154.d
Method LC_Direct Infusion_pos_70-500mz.m Operator SCSIO
Sample Name zhonglinfangQZLF-L-15_pos Instrument maXis 255552.00029
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 100 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 Umin
Scan End 1500 m/z Set Charging Voltage ov Set Divert Valve Waste
Set Corona 0nA Set APCI Heater 0°C
Intens.. +MS, 0.3min #1
x10%
3
404.1278
2
387.1009
1
409.0832
391.2845
379.0905 ; | 401,151 i ¢ 4132666
380 385 3% 395 0 405 410 415 miz
Meas.m/z # lonFormula Score m/z err[ppm] err[mDa] mSigma rdb e Conf N-Rule
387.1009 1 C19H19N20SS 100.00 387.1009 0.1 0 103 115 even ok
4041278 1 C19H22N30SS 100.00 404.1275 0.9 0.4 256 105 even ok
409.0832 1 C19H18N2NaO5S 100.00 409.0829 -0.8 -0.3 128 115 even ok
zhonglinfangQZLF-L-15_pos_55_01_14154.d
Bruker Compass DataAnalysis 4.1 printed: 12/13/2022 5:38:20 PM by: SCSIO Page 10of 1

17



Figure S17 IR spectrum of compound 2
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Figure S18 UV spectrum of compound 2

Hei A A PR o

2023/01/12  13:03:44

¥4 QZLF-L-15 - RawData

3.151

1.460

N
_0-232 L ! | 1 | Il | L
200.00 300.00 400.00
nm.
No. P/V K (nm) Abs. ik
1 ® 282.80 0.386
2 ® 276. 00 0. 439
3 @® 209. 80 2.610
4 [+] 256. 00 0. 267

L sz J 4 1
BAYEH (nm) <
IR
SRR 1 <

11 B R IR
ESELT SV

[ 88 ]
(&2
sy
FREET :
FASIRF ] :
IR e ke«
88 G
S/R ¥
BB IE

[ B4k D ek 1
Bl -2

[HiE st sH
B :

i8]

A

he-H

[RE 4 TR 151
W

138
e
bt s .

200.00 %] 400. 00

=
A

UV-2600 %31
WA

2.0

0.1 .
323.0 nm

0. 0500000
4

i

A

Yi1/1

19



Figure S19 'H NMR spectrum of compound 3 in DMSO-ds
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Figure S20 *C NMR spectrum of compound 3 in DMSO-dg
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Figure S21 *H-'H COSY spectrum of compound 3 in DMSO-dg
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Figure S22 HSQC spectrum of compound 3 in DMSO-ds
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Figure S23 HMBC spectrum of compound 3 in DMSO-ds
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Figure S24 NOESY spectrum of compound 3 in DMSO-ds
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Figure S25 HR-ESIMS spectrum of compound 3

Mass Spectrum SmartFormula Report

Analysis Info

Acquisition Date 12/13/2022 5:28:59 PM
Analysis Name D:\D; i QZLF-L-13_pos_54_01_14153.d
Method LC_DirectInfusion_pos_70-500mz.m Operator SCSIO
Sample Name zhonglinfangQZLF-L-13_pos Instrument maXis 255552.00029
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 180°C
Scan Begin 100 miz Set End Plate Offset -500 V Set Dry Gas 4.0 Umin
Scan End 1500 m/z Set Charging Voltage ov Set Divert Valve Waste
Set Corona 0nA Set APCI Heater o°Cc
Intens { +MS, 0.3min #1
x10°;
1.25;
1.00:
568.1423
0.75:
0.50
0.25:
573.0969
0.00 T T T T T *
545 550 555 560 565 570 575 580 mwz
Meas.m/z # lonFormula Score m/z err[ppm] err[mDa] mSigma rdb e Conf N-Rule
568.1423 1 C24H30N309S2 100.00 568.1418 0. -0.5 125 115 even ok
573.0969 1 C24H26N2Na0O9S2 100.00  573.0972 -0.6 -03 244 125 even ok
11182499 1 C48HS56N5018S4 100.00 1118.2498 -0.1 -0.1 193 235 even ok
11232066 1 C48H52N4NaO18S4 100.00 1123.2052 13 14 296 245 even ok
QZLF-L-13_pos_54_01_14153.d
Bruker Compass DataAnalysis 4.1 printed: 12/13/2022 5:35:29 PM by: SCSIO Page 10f1
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Figure S26 IR spectrum of compound 3
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Figure S27 UV spectrum of compound 3
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Figure $28 'H NMR spectrum of compound 4 in DMSO-ds
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Figure $29 *C NMR spectrum of compound 4 in DMSO-dg

1600

1300
I 1200
L1100
1000
900
800
F700
600
500
400
300
200
100
F-100

vL'S0L —
oLl —
18'sel —

09'LEL ~
8L'6EL

€Lost —

S0°E9L
ZeoL —
28891 ~
ov'69L 7

L6l —

T
160

170

140 130 120 110

150

180

190

1 (ppm)

28



Figure S30 *H-'H COSY spectrum of compound 4 in DMSO-dg
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Figure S31 HSQC spectrum of compound 4 in DMSO-ds
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Figure S32 HMBC spectrum of compound 4 in DMSO-dg

10

r30

40

50

r60

F120

130

140

150

160

170

180

190

¥

12 (ppm)

r35

r40

45

r50

r55

(wdd) 1y

r70

f2 (ppm)

31



Figure S33 NOESY spectrum of compound 4 in DMSO-ds
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Figure S34 HR-ESIMS spectrum of compound 4

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date 12/13/2022 5:25:28 PM
Analysis Name D:\D: i QZLF-L-11_pos_53_01_14152.d
Method LC_DirectInfusion_pos_70-500mz.m Operator SCSsI0
Sample Name zhonglinfangQZLF-L-11_pos Instrument maXis 255552.00029
Comment
Acquisition Parameter
Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Active Set Capillary 4500 v Set Dry Heater 180°C
Scan Begin 100 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 Vmin
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568.1408 1 C24H30N309S2 10000 568.1418 18 1.0 167 115 even ok
5730959 1 C24H26N2Na0O9S2 10000 573.0972 23 13 187 125 even ok

zZhonglinfangQZLF-L-11_pos_53_01_14152.d

Bruker Compass DataAnalysis 4.1 printed: 12/13/2022 5:31:52 PM by: SCSIO Page 10of 1
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Figure S35 IR spectrum of compound 4
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Figure S36 UV spectrum of compound 4
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Figure S37 'H NMR spectrum of compound 5 in DMSO-ds
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Figure $S38 *3C NMR spectrum of compound 5 in DMSO-ds
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Figure S39 *H-'H COSY spectrum of compound 5 in DMSO-dg
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Figure S40 HSQC spectrum of compound 5 in DMSO-ds
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Figure S41 HMBC spectrum of compound 5 in DMSO-dg
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Figure S42 NOESY spectrum of compound 5 in DMSO-dg
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Figure S43 HR-ESIMS spectrum of compound 5
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date 10/13/2022 9:13:59 AM
Analysis Name D:\D: _QZLF-L-8_pos_75_01_13864.d
Method LC_DirectInfusion_pos_70-500mz.m Operator Scslo
Sample Name zhonglinfang_QZLF-L-8_pos Instrument maXis 255552.00029
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 180 *C
Scan Begin 100 miz Set End Plale Offset 500 V Set Dry Gas 4.0 Umin
Scan End 1500 m/z Set Charging Voltage ov Set Divert Valve Waste
Set Corona 0nA Set APCI Heater o°Cc
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Meas.m/z # lonFormula Score miz err[ppm] err[mDa] mSigma rdb e Conf N-Rule
§67.0930 1 C24H27N208S3 10000  567.0924 -1.0 06 1436 125 even ok
584.1189 1 C24H30N308S3 100.00  584.1190 0.0 0.0 315 115 even ok
589.0737 1 C24H26N2NaO8S3  100.00  589.0743 -1.0 -06 386 125 even ok
11502025 1 C48H56N5016S6 100.00 1150.2041 13 15 219 235 even ok
11551610 1 C48H52N4NaO16S6 100.00 11551595 -3 -5 517 245 even ok
zhonglinfang_QZLF-L-8_pos_75_01_13864.d
Bruker Compass DataAnalysis 4.1 printed: 10/13/2022 9:20:56 AM by: SCSIO Page 10f1
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Figure S44 IR spectrum of compound 5
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60— 3 !
| 5 2
il 2 o
4 ! B
50— 3
- 2
4 3 €
40— a
A T o O e ot i I R . L. 5 R 0 A
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
cm-1
D:\data\##kF5 IR\QZLF-L-81. ispd 2023/1/13 12:09:41 Resolution: 4 [cm-1] Scan number: 40 Operator:SCSI0 Instrument: IRAffinity-1

40



Figure S45 UV spectrum of compound 5
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Figure S46 "H NMR spectrum of compound 6 in DMSO-ds
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Figure S47 *C NMR spectrum of compound 6 in DMSO-dg
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Figure S48 *H-'H COSYspectrum of compound 6 in DMSO-dg
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Figure S49 HSQC spectrum of compound 6 in DMSO-ds
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Figure S50 HMBC spectrum of compound 6 in DMSO-ds
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Figure S51 NOESY spectrum of compound 6 in DMSO-ds
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Figure S52 HR-ESIMS spectrum of compound 6
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~ Mass Spectrum SmartFormula Report S
Analysis Info Acquisition Date 12/13/2022 5:15:21 PM
Analysis Name D:\D: 1 QZLF-L-17_pos_56_01_14151.d
Method LC_DirectInfusion_pos_70-500mz.m Operator SCSIO
Sample Name zhonglinfangQZLF-L-17_pos Instrument maXis 255652.00029
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 100 m/z Set End Plate Offset =500V Set Dry Gas 4.0 Vmin
Scan End 1500 m/z Set Charging Voltage ov Set Divert Valve Waste
Set Corona 0nA Set APCI Heater o°Cc
Intens. +MS, 0.3min #1
x1
1.25
1.00
341.1316
0.75
0.50:
363.1135
o261 A0 369.1076
: 337.0823 358.1579
L I 353.0781 | 373.0917
0. * M - 7 + e p -
330 335 340 345 350 356 360 365 370 miz
Meas. m/iz # lon Formula Score miz err[ppm] err[mDa] mSigma rdb e Conf N-Rule
3411316 1 C19H21N202S 100.00 341.1318 -0.7 -0.3 176 105 even ok
363.1135 1 C19H20N2NaO2S  100.00 363.1138 0.8 03 413 105 even ok
681.2558 1 C38H41N404S2 100.00 681.2564 0.8 06 632 205 even ok
7032378 1 C38H40N4NaO4S2 100.00 703.2383 0.7 0.5 462 205 even ok
QZLF-L-17_pos_56_01_14151.d B - N - -
Bruker Compass DataAnalysis 4.1 printed: 2/14/2023 9:25:27 AM by: SCSIO Page 10f1
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Figure S53 IR spectrum of compound 6
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Figure S54 UV spectrum of compound 6
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Figure S55 X-ray crystallographic structure of compound 3

Table S1. Crystal Data and Structure Refinement for Compound 3

Identification code QZLF-L-13 collect
Empirical formula Co5H39N>040S>
Formula weight 582.63
Temperature/K 100.00(10)
Crystal system monoclinic
Space group P2,
alA 7.14328(5)
b/A 16.25526(10)
c/A 11.41675(7)
a/° 90
/e 93.4877(6)
v/° 90
Volume/A® 1323.211(14)
Z 2
peaicg/em’ 1.462
w/mm’™ 2.357
F(000) 612.0
Crystal size/mm?® 0.15 %0.12 0.1
Radiation Cu Ko (A=1.54184)
20 range for data collection/< 7.758 t0 148.752
Index ranges -8<h<8,-19<k<20,-14<1<14
Reflections collected 25678

51



Independent reflections 5292 [Rin: = 0.0323, Rsigma = 0.0216]

Data/restraints/parameters 5292/1/358
Goodness-of-fit on F? 1.075
Final R indexes [[>=2c (1)] R;=0.0242, wR, = 0.0639
Final R indexes [all data] R1=0.0244, wR, = 0.0641
Largest diff. peak/hole / e A 0.23/-0.17
Flack parameter -0.001(4)

Table S2 Relative thermal energies (AE), relative free energies (AG), and equilibrium

populations (P) of low-energy conformers of structures 1-6 in MeOH or MeCN

conformer AE(kcal/mol)® AG(kcal/mol)® P(%)" conformer — AE(kcal/mol)® AG(kcal/mol)®  P(%)"

structure 1 - - - 4-13° 6.08 4.83 0.00
1-1 0.00 0.00 0.45 4-14 1.40 1.37 0.02
1-2 0.27 0.24 0.30 structure 5 - - -
1-3 0.29 0.34 0.25 5-1 1.42 2.09 0.01

structure 2 - - - 5-2°¢ 1.02 2.35 0.00
2-1 0.00 0.00 0.97 5-3 0.56 1.77 0.02
2-2 457 4.50 0.01 5-4 0.71 2.06 0.01
2-3 0.82 2.27 0.02 5-5 0.93 0.00 0.37

structure 3 - - - 5-6° 5.07 6.59 0.00
31 2.20 2.40 0.01 5-7 0.90 1.53 0.03
3-2 1.37 1.85 0.03 5-8° 4.16 4.98 0.00

3-3° 3.80 3.76 0.00 5-9 0.00 0.01 0.36
34° 2.57 3.18 0.00 5-10 0.90 1.53 0.03
3-5 3.26 2.32 0.01 5-11 0.55 1.76 0.02
3-6 0.00 1.32 0.07 5-12 0.31 1.32 0.04
3-7 1.21 2.20 0.02 5-13° 453 3.73 0.00
3-8 0.86 0.00 0.69 5-14 1.05 1.51 0.03
39° 5.21 4.10 0.00 5-15 0.81 0.92 0.08
3-10 0.46 1.40 0.06  structure 6 - - -
3-11° 3.80 3.76 0.00 6-1 2.15 2.42 0.01
3-12 0.46 1.39 0.07 6-2 2.11 2.19 0.01
3-13 1.36 1.85 0.03 6-3 2.11 2.19 0.01

structure 4 - - - 6-4° 2.45 2.76 0.00
4-1 1.79 1.06 0.04 6-5°¢ 2.61 2.89 0.00
4-2 0.00 0.04 0.23 6-6 0.00 0.00 0.37
4-3 1.95 1.06 0.04 6-7 1.04 0.00 0.37
4-4 1.79 1.06 0.04 6-8 0.17 0.40 0.19
4-5 0.25 0.00 0.25 6-9 2.08 1.70 0.02
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4-10
4-11°

4-12

0.00
1.79
4.50
2.18
1.38
2.92

1.95

0.03
1.06
4.45
2.00
111
2.85

1.06

0.24
0.04
0.00
0.01
0.04
0.00

0.04

3.32
2.82
2.16
5.60
3.57
3.22

3.69
2.74
2.42
5.60
3.95
3.22

0.00
0.00
0.01
0.00
0.00
0.00

At the M06-2X/def2-TZVP/ SMD level of theory.

Y From AG values at 298.15 K.

¢ Conformer not applied to ECD/TDDFT calculations.

Figure S56 Conformations of low-energy conformers of structure 1 in MeOH
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Figure S58 Conformations of low-energy conformers of structure 3 in CH3;CN
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Figure S59 Conformations of low-energy conformers of structure 4 in MeOH
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Figure S60 Conformations of low-energy conformers of structure 5 in MeOH
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Figure S61 Conformations of low-energy conformers of structure 6 in MeOH
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Figure S63 CD spectra of 1, 2, 4-6 in MeO
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Figure S64 Key HMBC and COSY correlations of compounds 5-6

@) .
5(;%5/—

X

Figure S65 Key NOESY correlations of compounds 5-6
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Figure S66 The proposed biosynthetic pathway for compound 1
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