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Table S1. Energies of 3a at MMFF94 force field

Configuration Conformer Energy (kcal/mol) Population (%)
9R-3a 1 54.06 58.6
9R-3a 2 56.12 255
9R-3a 3 58.00 11.9
9R-3a 4 63.10 15
9R-3a 5 64.36 0.9
9R-3a 6 66.17 0.4

Table S2. Energies of 3a at B3LYP/6-31+g(d) level in methanol.

Configuration Conformer  E (Hartree) E (kcal/mol) Population (%)
9R-3a 1 —506.5650469 —317874.632580219 63.6
9R-3a 2 —506.5626421 —317873.123544171 4.97
9R-3a 3 —506.5637643 —317873.827735893 16.33
9R-3a 4 —506.5633788 —317873.585830788 10.85
9R-3a 5 —506.5624711 —317873.016239961 4.15
9R-3a 6 —506.5590446 —317870.866076946 0.11

Conf.4 (10.85%)

Conf.5 (4.15%)

Conf.6 (0.11%)

Figure S1. The optimized conformers and equilibrium populations of 3a



Table S3. Energies of 4a/4b at MMFF94 force field

Configuration Conformer Energy (kcal/mol) Population (%)
9S, 125-4a 1 81.27 30.2
9S, 125-4a 2 81.96 22.9
9S, 125-4a 3 84.37 8.7
9S, 125-4a 4 85.63 5.2
9S, 12S-4a 5 85.63 5.2
9S, 12S-4a 6 85.93 4.6
9S, 125-4a 7 86.70 3.4
9S, 12S-4a 8 86.70 3.4
9S, 12S-4a 9 87.74 2.2
9S, 125-4a 10 87.86 2.1
9S, 12R-4b 1 81.59 26.8
9S, 12R-4b 2 81.73 25.4
9S, 12R-4b 3 84.69 7.7
9S, 12R-4b 4 84.74 7.5
9S, 12R-4b 5 85.22 6.2
9S, 12R-4b 6 85.97 4.6
9S, 12R-4b 7 86.59 3.6
9S, 12R-4b 8 86.70 3.4
9S, 12R-4b 9 87.56 2.4
9S, 12R-4b 10 88.76 15

Table S4. Energies of 4a/4b at B3LYP/6-31+g(d) level in methanol.

Configuration Conformer  E (Hartree) E (kcal/mol) Population
9S, 125-4a 1 -506.5485087  —317864.254694337 47.85
9S, 12S-4a 2 —506.5475945  -317863.681024695 18.15
9S, 12S-4a 3 -506.5475112  -317863.628753112 16.62
9S, 125-4a 4 -506.5460802 —317862.730786302 3.65
9S, 12S-4a 5 -506.5455304 —317862.385781304 2.04
9S, 12S-4a 6 -506.5451027  -317862.117395277 1.29
9S, 125-4a 7 -506.5464565  —317862.966918315 5.43
9S, 125-4a 8 -506.5451652 —317862.156614652 1.38
9S, 12S-4a 9 -506.5455823  -317862.418349073 2.15



9S, 125-4a 10 —506.5451999  -317862.178389249 1.43
9S, 12R-4b 1 —506.5484928  —-317864.244716928 48.28
9S, 12R-4b 2 —506.5475185 —317863.633333935 17.19
9S, 12R-4b 3 —506.5475294  -317863.640173794 17.39
9S, 12R-4b 4 —506.5461035 —317862.745407285 3.84
9S, 12R-4b 5 —506.5464623  —-317862.970557873 5.61
9S, 12R-4b 6 —506.5454718  —-317862.349009218 1.96
9S, 12R-4b 7 -506.545141 -317862.14142891 1.38
9S, 12R-4b 8 —506.5450981  —317862.114508731 1.32
9S, 12R-4b 9 —506.5456025  —-317862.431024775 2.25
9S, 12R-4b 10 —506.5445943  -317861.798369193 0.77
9§, 125-4a
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Figure S2. The optimized conformers and equilibrium populations of 4a/4b

Table S5. Energies of 7a/7b at MMFF94 force field

Configuration Conformer Energy (kcal/mol) Population (%)
10R-7a 1 111.43 33.8
10R-7a 2 113.24 16.3

10R-7a 3 114.86 8.5



10R-7a 4 115.22 7.3
10R-7a 5 115.33 7.0
10R-7a 6 115.44 6.7
10R-7a 7 116.71 4.0
10R-7a 8 117.00 3.6
10R-7a 9 117.46 3.0
10R-7a 10 118.33 2.1
10S-7b 1 111.43 30.7
10S-7b 2 113.24 14.8
10S-7b 3 114.41 9.3
10S-7b 4 114.86 7.7
10S-7b 5 115.22 6.7
10S-7b 6 115.33 6.4
10S-7b 7 115.44 6.1
10S-7b 8 116.71 3.7
10S-7b 9 117.00 3.3
10S-7b 10 117.46 2.7
Table S6. Energies of 7a/7b at B3LYP/6-31+g(d) level in methanol.

Configuration Conformer  E (Hartree) E (kcal/mol) Population
10R-7a 1 —467.2404965 —-293198.083958715 13.79
10R-7a 2 —467.2412531 —293198.558732781 30.76
10R-7a 3 —467.2395649  —-293197.499370399 5.14
10R-7a 4 —467.2391298 —293197.226340798 3.24
10R-7a 5 —467.2392257  —293197.286519007 3.59
10R-7a 6 —467.2406097  —293198.154992847 15.55
10R-7a 7 —467.2382961  —293196.703185711 1.34
10R-7a 8 —467.2403141  —293197.969500891 11.37
10R-7a 9 —467.2405155  —293198.095881405 14.07
10R-7a 10 —467.2381497  —293196.611318247 1.15
10S-7b 1 —467.2404965 —293198.083958715 12.04
10S-7b 2 —467.2412531  —293198.558732781 26.85
10S-7b 3 -467.2406188 —293198.160703188 13.71
10S-7b 4 —467.2395649  —293197.499370399 4.48
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10S-7b 5 —467.2391298 —293197.226340798 2.83
10S-7b 6 -467.2392257 —-293197.286519007 3.13
10S-7b 7 —-467.2406097 —293198.154992847 13.58
10S-7b 8 —-467.238296 —293196.70312296 1.17
10S-7b 9 —-467.2403141 —293197.969500891 9.92
10S-7b 10 -467.2405155  —293198.095881405 12.29
10R-7a
{ A
- -| i \
i ! ( # :
Conf.1 (13.79%) Conf.2 (30.76%) Conf.3 (5.14%)

Conf.4 (3.24%)

 oal
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Conf.7 (1.34%)

Conf.10 (1.15%)

10S-7b

.

Conf.5 (3.59%)

Conf.6 (15.55%)

Conf.8 (11.37%)
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Figure S3. The optimized conformers and equilibrium populations of 7a/7b.

Table S7. *"H NMR Data of 3A and 3B (CD3;0D, 700MHz)

Pos. 3A 3B Ads.r
8 5.19 5.17 +0.02
9 3.44 3.43 +0.01
10 5.45 5.37 +0.08
13 1.32 1.39 -0.07
14 1.67 1.47 +0.20

15 1.02 0.98 +0.04
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Figure S14. **C NMR spectrum of piericidin M (2) (CD;0D, 175MHz)
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Figure S15. *H-'H COSY spectrum of piericidin M (2) (CD3;0OD)
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Figure S16. HSQC spectrum of piericidin M (2) (CD3;0D)
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Figure S17. HMBC spectrum of piericidin M (2) (CD3;0D)
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15 386.2696
1.0
0.5 387.2725
00 381.2979 388..2759
“380 362 384 386 388 390 352 mz
Meas. m/z # lonFormula Score m/z err[ppm] err[mDa] mSigma rdb e Conf N-Rule
386.2696 1 C24H36NO3 100.00 386.2690 -1.6 -06 236 7.5 even ok
408.2512 1 C24H35NNaO3 100.00 408.2509 06 02 1164 7.5 even ok

Figure S21. HRESIMS spectrum of piericidin M (2)
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Figure S22. 'H NMR spectrum of piericidin N (3) (CD;0D, 700MHz)
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Figure S23. **C NMR spectrum of piericidin N (3) (CD;0D, 175MHz)
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Figure S24. 'H-'H COSY spectrum of piericidin N (3) (CD;0D)
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Figure S25. HSQC spectrum of piericidin N (3) (CD3;0D)
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Figure S26. HMBC spectrum of piericidin N (3) (CD3;0D)
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Figure S27. NOESY spectrum of piericidin N (3) (CD3;0D)
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Figure S28. UV spectrum of piericidin N (3)
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Figure S29. IR spectrum of piericidin N (3)
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Analysis Info Acquisition Date 9/30/2020 3:14:50 PM
Analysis Name D:\Data\MS\data\202009\lilunlong_L-GL20_pos_71_01_8988.d
Method LC_DirectInfusion_pos_70-500mz.m Operator SCSIO
Sample Name lilunlong_L-GL20_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 70 miz Set End Plate Offset -500 V Set Dry Gas 4.0 Vmin
Scan End 1500 m/z Set Charging Voltage ov Set Divert Valve Waste
Set Corona 0nA Set APC| Heater 0o°C
Intens. +MS, 1.1min #67|
x105.
34
2] 416.2808
1
d | ; 430.9131 438.2614
400 410 420 430 440 450 miz
Meas. m/z # lonFormula Score miz err[ppm] err[mDa] mSigma rdb e Conf N-Rule
416.2808 1 C25H38NO4 100.00 416.2795 29 12 283 7.5 even ok
4382614 1 C25H37NNaO4 100.00 438.2615 0.3 0.1 150 7.5 even ok
Figure S30. HRESIMS spectrum of piericidin N (3)
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Figure S31. *H NMR spectrum of 3A (CD3;0D, 700MHz)
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Figure $33. *H NMR spectrum of 3B (CD;0D, 700MHz)
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Figure $36. 1*C NMR spectrum of piericidin O (4) (CD;0D, 175MHz)
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Figure S37. *H-'H COSY spectrum of piericidin O (4) (CDsOD)
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Figure S38. HSQC spectrum of piericidin O (4) (CD3;0D)
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Figure S39. HMBC spectrum of piericidin O (4) (CD3;0D)
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Figure S40. NOESY spectrum of piericidin O (4) (CD3;0D)
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Figure S41. UV spectrum of piericidin O (4)
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Figure S42. IR spectrum of piericidin O (4)

Analysis Info Acquisition Date 9/2/2020 5:11:20 PM
Analysis Name D:\Data\MS\data\202009\likunlong_L-GL2-2_pos_51_01_8822.d
Method LC_Direct Infusion_pos_70-500mz.m Operator SCSIO
Sample Name likunlong_L-GL2-2_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 70 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 Vmin
Scan End 1500 m/iz Set Charging Voltage ov Set Divert Vaive Waste
Set Corona 0nA Set APCI Heater o*Cc
Intens.§ +MS, 1.1min #64)
x104
25
209 416.2799
3 1
159
1.0
0.5
ool 4132664 438.2603
) 410 415 420 425 430 435 440 445 miz
Meas.m/z # lon Formula Score miz err[ppm] err[mDa] mSigma rdb e Conf N-Rule
4162799 1 C25H38NO4 100.00 416.2795 09 04 57 75 even ok
4382603 1 C25H37NNaO4 100.00 4382615 =27 -1.2 542 75 even ok

Figure S43.

HRESIMS spectrum of piericidin O (4)
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Figure S44. *H NMR spectrum of piericidin P (5) (CD;OD, 700MHz)
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Figure S46. 'H-'H COSY spectrum of piericidin P (5) (CDsOD)
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Figure S48. HMBC spectrum of piericidin P (5) (CD3;0D)
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Figure S49. NOESY spectrum of piericidin P (5) (CD;OD)
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Figure S51. IR spectrum of piericidin P (5)
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Analysis Info Acquisition Date 9/3/2020 9:49:33 AM
Analysis Name D:\Data\MS\data\202009\likunlong_L-GL2-3_pos_51_01_8826.d
Method LC_DirectInfusion_pos_70-500mz.m Operator SCSIO
Sample Name likunlong_L-GL.2-3_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 70 m/iz Set End Plate Offset -500 V 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°C
Intens. | +MS, 0.8min #49
x105
1.0
0.8
416.2799
0.6+
0.4
0.2
75 413.2662 | i 438.2640
- 410 475 420 a5 430 435 s miz
Meas.m/z # lonFormula Score m/z err[ppm] err[mDa] mSigma rdb e  Conf N-Rule
416.2799 1 C25H38NO4  100.00 416.2795 -0.9 0.4 221 75 even ok
Figure S52. HRESIMS spectrum of piericidin (5)
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Figure S53. *H NMR spectrum of piericidin Q (6) (DMSO-dg, 700MHz)
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Figure S54. *C NMR spectrum of piericidin Q (6) (DMSO-dg, 175MHz)
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Figure S55. *H-'H COSY spectrum of piericidin Q (6) (DMSO-ds)
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Figure S58. NOESY spectrum of piericidin Q (6) (DMSO-dg)
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Figure S59. UV spectrum of piericidin Q (6)
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Figure S60. IR spectrum of piericidin Q (6)

Analysis Info

Acquisition Date 7/8/2019 10:06:34 AM
Analysis Name D:\Data\MS\data\201907\likunlong_L-CS7_pos_3_01_6904.d
Method LC_DirectInfusion_pos_70-500mz.m Operator SCSIO
Sample Name likunlong_L-CS7_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 70 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 APC| Heater 0°C
Intens. +MS, 0.5min #30
x104
6
430.2955
4
2
412.2855
o L L T - T
410 415 420 425 430 435 440 445 mwz
Meas. m/z # lonFormula Score miz err[ppm] err[mDa] mSigma rdb e Conf N-Rule
4302955 1 C26H40NO4  100.00 430.2952 8 38 75 even ok

Figure S61. HRESIMS spectrum of piericidin Q (6)
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Figure $62. *H NMR spectrum of piericidin R (7) (CD;0D, 700MHz)
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Figure $63. *C NMR spectrum of piericidin R (7) (CDsOD, 175MH?z)
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Figure S64. 'H-'H COSY spectrum of piericidin R (7) (CDs;OD)
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Figure S65. HSQC spectrum of piericidin R (7) (CD30D)
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Figure S66. HMBC spectrum of piericidin R (7) (CD30OD)
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Figure S67. NOESY spectrum of piericidin R (7) (CD30D)
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Figure S68. UV spectrum of piericidin R (7)
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Figure S69. IR spectrum of piericidin R (7)
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Analysis Info Acquisition Date 6/26/2019 4:36:40 PM
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Figure S71. *H NMR spectrum of compound 8 (CD3;OD, 700MHz)

45

100

FE0

rz0




202 2EzIyodonr 4 —mon g ™ o= oeTon
— o e et oy ot — L N L i o sl TN e e e e
ST R IZEZESS \ (RN | PR SN
| |
] | |
|
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 a0 ) 70 60 50 40 30 20 10 0

£1 (ppm!

Figure S72. **C NMR spectrum of compound 8 (CDs0D, 175MHz)
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Figure S73. *H-'H COSY spectrum of compound 8 (CDs;OD)
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Figure S74. HSQC spectrum of compound 8 (CD3;0D)

M@bﬁjb@@m@u@

@ i
B o
g
1 L0
§ i L ‘ o‘ip
— (I
! [
i " &-D';u o
b { [ 0 0
i ] b
I )
' 0 ] 0 ' ;" 0 bua w" . a@
' | | |
! ;

.5
£2 (ppm)

Figure S75 HMBC spectrum of compound 8 (CD30D)
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Figure S76. NOESY spectrum of compound 8 (CD3;0D)
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Figure S77. UV spectrum of compound 8
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Figure S78. IR spectrum of compound 8
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Figure S79. HRESIMS spectrum of compound 8
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Figure $80. *H NMR spectrum of compound 9 (CD3;0OD, 700MHz)
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Figure S82. The HPLC analysis of crude extract in different external pH.
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Figure S83. The content analysis of PA and GPA in different fermentation time.
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Figure S84. The HPLC analysis of crude extract in different fermentation time.
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