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Figure S1. *H NMR spectrum of 1 in CDCls.
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Figure S2. 3C NMR spectrum of 1 in CDCls.
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Figure S3. DEPT 135 spectrum of 1 in CDCls.
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Figure S4. HSQC spectrum of 1 in CDCls.
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Figure S5. HMBC spectrum of 1 in CDCls.
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Figure S7. *H NMR (1) spectrum of 2 in CDCla.
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Figure S8. 'H NMR (2) spectrum of 2 in CDCls.
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Figure S9. 3C NMR spectrum of 2 in CDCla.
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Figure S10. DEPT 135 spectrum of 2.
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Figure S11. COSY spectrum of 2 in CDCls.
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Figure S12. HSQC spectrum of 2 in CDCls.
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Figure S13. HMBC (1) spectrum of 2 in CDCls.
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Figure S15. HRESIMS spectrum of 2.
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Figure S16. *H NMR (1) spectrum of 3 in DMSO.
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Figure S17. *H NMR (2) spectrum of 3 in DMSO.
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Multiple Mass Analysis: 2 mass(es) processed
Tolerance =5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
185 formula(e) evaluated with 3 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

Mass |ra | calc.Mass | mDa | PPM | DBE | Formula i-FT | i-FITNorm | FitConf% | ¢ | H | o |
8559 3430818 08 23 115 C18 H15 O7 23887  n/a

n/a 18 15 7
100,00 4770913 3 C28 H29 Q7 18147 0111 89.45 7
4771972 -26  -34 33 C21 H33 012 1816.8 2249 10.55 21 33 12

VME pos 547 (2.142) Cm (542552

11wur w3 ES+
100 4771946
3430826
%_
5351966
344 0860
311.0862 536.1995
: 2450837 4591822
. 93-0703 153.055%131_0501 291'19661‘. . ll L R [ 537.2025 §23.2485 E53-1653
T T T T R A e T T e T e e e e e e e
50 100 150 200 250 300 350 400 450 500 550 G600 650 700
Figure S22. HRESIMS spectrum of 3.
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Figure S23. *H NMR spectrum (1) of 4 in DMSO
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Figure S24. *H NMR spectrum (2) of 4 in DMSO

16



ELBE

L e L A B
170 160 150 140 130 120

180

T

150

110
[ ——

Figure S25. 3C NMR spectrum of 4 in DMSO
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Figure S26. COSY spectrum of 4 in DMSO
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Figure S28. HMBC spectrum of 4 in DMSO
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Figure S29. HRESIMS spectrum of 4.
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Figure S30. *H NMR spectrum (1) of 5 in CDCla.
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Figure S34. COSY spectrum of 5 in CDCls.
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Elements Used:

Mass RA Calc. Mass | mDa | PPM | DBE | Formula i-FIT | i-FIT Norr
5311628 0.2 04 185 (€26 H23 N6 O7 12348 7.147
31.1631 . 09 Na
531.1674 44 -83 45 C18 H31 N2 016 12352 7.615
531.1620 10 19 65 C10 H23 N14 012 12352 7.622
5311604 26 49 155 €24 H24 N6 O7 Na 12353 7.608
531.1618 12 23 205 (€25 H20 N10 O3 Na 12354 7.784
531.1644 14 26 195 (29 H24 N4 05 Na 12355  7.926
531 1RA2 i -22 L 27 H1a K N2 13387 o NRT
BEH C18
20220511 Wi TDS FA3K nonpolar pos 615 (2.407) Cm (511:620)
100- 531.1630
%_
532.1661
5307002 531.1185 [531.1946 5320034 | 532.2676 5331688 5335681:4, 4755
0 ., s, | N A | o L
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

530.50 531.00 531.50 532.00 532.50 533.00 533.50 534.00 52

Figure S37. HRESIMS spectrum of 5 in CDCLs.
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Figure S39. 3C NMR spectrum (125 MHz, CDCL3) of the compound 6.



Elements Used:

Mass RA Calc,Mass | mDa | PPM | DBE | Formula | i-FT | i-FITMorm | Fit Cor
357.0076 10000 357.1020 44 123 85 (9 H13 N10 06 7438 0354 70.20
357.0074 0.2 0. 5 C19 H17 07 7.
357.0088 12 -34 165 C20 H13 N4 03 7514 2965 5.15
357.1006 30 -84 35 C8 H17 N6 010 7517 3267 381
357.0834 42 118 75  C14 HIT N2 09 7318 3353 3.50
357.0847 29 81 125 €15 H13 N6 05 7318 3411 3.30
357.0093 17 48 95  C5 HY N16 04 7318 3425 3.26
ART 1ANR = | 14 8 TR HE K20 TRI O AA1a 10
BEH C18
20220511 Wi TDS FA3K nonpolar pos 408 (1.605)
100 357.0976
3250716
%_
358.1009
379.0792
311.0545 437.1216
0 96.9614 153.0551 269.0818 . S lodd o 7 4791706 567.184F
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Figure S40. HRESIMS spectrum of 6.
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Figure S41. *H NMR spectrum (500MHz, CDCI3) of compound 7.
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Figure S42. 13C NMR spectrum (125MHz, CDCls) of compound 7.

U T P e WL L U PRI T UL SR ILUEE D T L D L e L e L I L] P

Elements Used:

Mass RA | Cale.Mass | mDa | PPM | DBE | Formula | i-FT | i-FITNorm | Fit Conf %

4611987 10000 451.1999 2 26 25 C19 H3 011 Na 865.2 0.8 93.43
4611964 23 50 145 (28 H28 06 8700 4936 072
461,2023 36 78 55 €21 H33 01 263.0 2914 5.42

461.1940 10.2

11.5

C26 H30 06 Na

Wiilfred WHE pos 665 (2.602) Cm (665:666)
1: TOF MS ES+

100+ 461.1987
327.0880
%_
3121 UB% 14622020
518.2012
328.0914
2830611 453.3019
2550663 RS 5202044 g4 45
105.0702, 1710399 1971180 Sl v b L
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Figure S43. HRESIMS spectrum of 7.
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Figure S44. *H NMR (500 MHz, CDClIs) spectrum of 8.
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Figure S45. 3C NMR (125MHz, CDCls) spectrum of 8.
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Elements Used:

Calc. Mass Formula i-FITMorm | Fit Conf 3%
439.1395 100.00 439,1393 . 0.5 135 C24 H23 08 24

439,1369 2.6 59 10,5 (€22 H24 OB MNa 962.8 2131 11.87 22

4391428 -33  -T5 1.3 €13 H28 013 Ma 960.9 0.221 80.18 13

WAC pos B30 (3.240)
1: TOF MS ES+

100+ 4391395
%_
283.0603
3791182 1401428
277.218] 337 1481 4611209
ol 1331028510384 2250540 §29.2101 615.35
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Figure S46. HRESIMS spectrum of 8.
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Figure S47. *H NMR (500MHz, CDCls) spectrum of 9.
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Figure S48. 3C NMR (125MHz, CDCls) spectrum of 9.

| Elements Used:

Mass RA | Calc.Mass | mDa | PPM | DBE | Formula i-FIT | i-FITNorm | Fit Conf 3%
4001305 10000 4091322 17 -42 15 C14 H26 012 Na 16000 2.893 5.54
409,1287 . €23 H21 07 0.607
409.1386 41 100 45 C16 H25 012 15004 2.300 10.03
4091263 42 103 105 C21 H22 OF Na 15083 1.206 20.04
Wiilfred WHE pos 861 (3.364) Cm (858:861)
1: TOF WS ES+
. 409.1305
%_
269.0816 4101327
4311114
i 477.1922
270.0845 381.1340 491 2077
! 989615 a5 pag7 2191748 | T T T e T
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Figure S49. HRESIMS spectrum of 9.
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Figure S50. *H NMR (500MHz, MeOD) spectrum of 10.

1yl al

1y
i

ﬁ.?.q
wm\.w””
farf=

BRI Y A | P

T T T T T T T T T
170 160 150 140 130 120 110 10D

200

10

190 180

Figure S51. C NMR (125MHz, MeOD) spectrum of 10.
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Elements Used:

Mass RA Calc. Mass mDa | PPM | DBE | Formula i-FIT i-FITMorm | Fit Conf %
0 269.0814 A 8.9 . C16 H13 04 0.339 7.1
269.0790 48 178 75 Cl4 H14 04 Na 13423 124 2891
269.0873 -35 130 15 COHIT 09 13445 3.8%4 2,04
269.0849 -1.1 -4.1 -1.5 C7 H18 09 Ma 13454 4349 1.29
Wiilfred WHE pos 678 (2.652)
1. TOF M3 ES+
100+ 269.0838
% 4392141
_461.1962
270.0856
62.1996
297.0772
3391242 463.2021
. a8.9616 1> 707 1970810 b M 5231972 pqp.
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Figure S52. HRESIMS spectrum of 10.
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Figure S53. 'H NMR (500 MHz, CDClI3) spectrum of 11.
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Figure S54. 135 DEPT (125MHz, CDCls) spectrum of 11.
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Figure S55. 3C NMR (125MHz, CDCls) spectrum of 11.
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Figure S56. *H NMR (500 MHz, MeOD) spectrum of 12.
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Figure S57. 3C NMR (125MHz, MeOD) spectrum of 12.
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Elements Used:

Mass R& Calc., Mass mDa | PPM | DBE | Formula i-FIT i-FIT Morm Fit Conf %
421.2014 100,00  421.2015 . C26 H29 05 28.06
421.1991 2.3 5.5 95  (C24 H30 O35 Ma 8676 1438 23.74
421.2050 -36 -85 0.5 C17 H34 010 Ma 8669 0730 43.21
1 VWAL pos 874 (3.803)
1: TOF MS ES+
100~ 421.2014
%_
4031543
i
222045
, 98.96‘15_;145'101§ 1811220 2850756 . .. /. ) 55:1.5'135 60t
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Figure S58. HRESIMS spectrum of 12.
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Figure S59. *H NMR (500 MHz, CDCls) spectrum of 13.
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Figure S60. *H-'H COSY (125MHz, CDClIs) spectrum of 13.

]
o
e

o)
L)
B
m*.m_uﬂ
S
S
LT
e

ETL
13 .___.W
19

HOD BT L —

—InT
50T

s

Frwot

Fet

Feeo

Fweo

Figure S61. 'H NMR (500 MHz, CDCls) spectrum of 14.
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Figure S62. 135 DEPT (125MHz, CDCl3) spectrum of 14.

Elements Used:

Mass |ra | calc.Mass | mDa | PPm | DBE | Formula |- | i-FTNorm | Fit Conf %
3171055 10000 317.1084 29 81 05 CI0 H21 O11 13365  3.537 201
3171025 30 05 05 CI7 Hi7 06 13530  0.030

BEHC18
20220511 Wi TDS FAZK nonpalar pos 354 (1.394)
100- 317.1055
153.0560
% 339.0856
289.0717
138.0318  [154.0585 285 0765 340.0882 0241
0 | | N 4010851411288 5251788 0~
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Figure S63. HRESIMS spectrum of 14.



Ultra Performance Liquid Chromatography — Electrospray lonization-Time-of-

Flight Mass Spectrometry (UPLC-ESI-TOF MS).

Aliquots (1 pL) of the isolated compounds or fractions (1 mg/10 mL, 50% MeCN, each)
were analyzed by means of UPLC-ESI-TOF MS on a Waters Synapt G2-S HDMS mass
spectrometer (Waters, Manchester, UK) coupled to an Acquity UPLC core system (Waters,
Milford, MA, USA) equipped with a 2 x 150 mm, 1.7 um, BEH C18 column (Waters,
Manchester, UK) consisting of a binary solvent manager, sample manager, and column oven.
Operated with a flow rate of 0.4 mL/min at 50 °C, the following gradient was used for
chromatography: starting with a mixture (1/99, v/v) of aqueous HCO2H (0.1% in H.O) and
MeCN (0.1% HCO2H), the MeCN content was increased to 99% within 4 min, kept constant
for 1 min, decreased to 1% within 0.2 min, and finally kept constant for 0.8 min at 1%. Scan
time for the MS® method (centroid) was set to 0.1 sec. Analyses were performed with negative
ESI in high resolution mode using the following ion source parameters: capillary voltage -2.0
kV, sampling cone 50 V, source offset 30 V, source temperature 120 °C, desolvation
temperature 450 °C, cone gas flow 2 L/h, nebulizer 6.5 bar and desolvation gas 800 L/h. Data
processing was performed by using Mass Lynx 4.1 SCN 9.16 (Waters, Manchester, UK), and
the elemental composition tool for determining the accurate mass. All data were lock mass
corrected on the pentapeptide leucine enkephaline (Tyr-Gly-Gly-Phe-Leu, m/z 554.2615, [M-
H]’) in a solution (1 ng/pL) of MeCN/0.1% HCO2H (1/1, v/v). Scan time for the lock mass was
set to 0.3 s, an interval of 15 s and 3 scans to average with a mass window of +0.3 Da.
Calibration of the Synapt G2-S in the range from m/z 50 to 1200 was performed using a solution
of HCO2Na (5 mmol/L) in 2-propanol/H20 (9/1, v/v). The UPLC and Synapt G2-S systems
were operated with MassLynx™ software (Waters, Manchester, UK). Collision energy ramp
for MS® was set from 20 to 40 eV.
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HPLC separation

Preparative purification was performed on an HPLC system (Jasco, Grof3-Umstadt,
Germany) consisting of an HPLC-pump (PU 2080 Plus), a degasser (DG-2080-53 3-Line-
Degasser), a DAD/UV detector (MD-2010 Plus), coupled with an autosampler (AS-2055 Plus)
and equipped with a 250 x 21.2 mm, Varian Microsorb C-18 column (Darmstadt, Germany).
Chromatography was performed with a flow rate of 21 mL/min with formic acid (0.1% in water,
solvent A) and ACN (solvent B), starting at 50 % B for 3 min, increasing to 100 % B within
20 min, holding isocratically for 5 min, decreasing to 50 % B within 3 min, and finally
equilibrating at 50 % B for 3 min. The effluent was monitored at 220 nm, and eluting

substances were collected manually.
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