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Figure S1 HRESIMS of compound 1
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Figure S2 'H NMR spectrum (600 MHz, methanol-ds) of compound 1
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Figure S3 13C NMR spectrum (600 MHz, methanol-ds) of compound 1
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Figure S4 HMQC spectrum (600 MHz, methanol-d4) of compound 1
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Figure S5 HMBC spectrum (600 MHz, methanol-d4) of compound 1
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Figure S6 'H-'H COSY spectrum (600 MHz, methanol-ds) of compound 1
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Figure S7 NOESY spectrum (600 MHz, chloroform -d) of compound 1
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Figure S8 HRESIMS of compound 2
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Figure S9 *H NMR spectrum (600 MHz, chloroform -d) of compound 2
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Figure S10 3C NMR spectrum (600 MHz, chloroform -d) of compound 2
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Figure S11 HMQC spectrum (600 MHz, chloroform -d) of compound 2
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Figure S12 HMBC spectrum (600 MHz, chloroform -d) of compound 2
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Figure S13 '"H-'H COSY spectrum (600 MHz, chloroform -d) of compound 2
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Figure S14 NOESY spectrum (600 MHz, chloroform -d) of compound 2
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Figure S16 *H NMR spectrum (600 MHz, chloroform -d) of compound 3
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Figure S17 3C NMR spectrum (600 MHz, chloroform -d) of compound 3
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Figure S18 HMQC spectrum (600 MHz, chloroform -d) of compound 3
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Figure S19 HMBC spectrum (600 MHz, chloroform -d) of compound 3
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Figure S20 'H-'H COSY spectrum (600 MHz, chloroform -d) of compound 3
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Figure S21 NOESY spectrum (600 MHz, chloroform -d) of compound 3
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Figure S23 *H NMR spectrum (600 MHz, methanol-ds) of compound 4
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Figure S24 13C NMR spectrum (600 MHz, methanol-ds) of compound 4
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Figure S25 HMQC spectrum (600 MHz, methanol-ds) of compound 4
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Figure S26 HMBC spectrum (600 MHz, methanol-ds) of compound 4
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Figure S27 *H-'H COSY spectrum (600 MHz, methanol-ds) of compound 4
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Figure S28 NOESY spectrum (600 MHz, methanol-ds) of compound 4
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Figure S29 Experimental (Exp.) and calculated (Cal.) 'H and '3C chemical shift
values of 3 and its possible isomers, respectively

i e T
mPW1PW91 PCM 6-31+G(d, p) Unscaled Shifts

Isomer 1 | Isomer 2 | Isomer 3 | Isomer 4 | Isomer 5 | Isomer 6

sDP4+ (H data) |al100.00% |l 0. 00% - - - -

sDP4+ (C data) |all99.98% |l 0. 02% - - - -

sDP4+ (all data) |alll00.00% |l 0. 00% - - - -
uDPA+ (H data) |all99.86% |4l 0. 14% - - - —

uDP4+ (C data) |al100.00% |l 0. 00% - - - —

uDP4+ (all data) |alf100. 00% |l 0. 00% - - - -
DP4+ (H data)  [CIKVORVGEEINOREY - - - -

DP4+ (C data) dlh0o. 00% |4 0. 00% - - - -

1)) SR R ELE ) I il 00. 00% |l 0. 00% - - - —

Figure S30 DP4+ analysis of 3
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Figure S31 Experimental (Exp.) and calculated (Cal.) 'H and '3C chemical shift
values of 4 and its possible isomers, respectively

Functional Solvent? Basis Set Type of Data
mP¥1P¥91 PCE 6-31+G(d, p) Ilnscaled Shifts

Isomer 1| Isomer 2 | Isomer 3 | Isomer 4 | Isomer b | ITsomer 6
sDP4+ (H data) o6 69% |4 2.92% |41 0.01% [4] 0.39% = =
sDP4+ (C data) 100, 00% | 0.00% |4l 0.00% [4] 0.00% - -

sDP4+ (all data) |4100 00% |41 0.00% |4l 0.00% |l 0.00% = =
uDP4+ (H data) dl93.49% |4 6.47% |4l 0.01%  [4] 0. 04% - -
uDP4+ (C data) #l99.94% 4] 0.05% |4l 0.00% [4] 0.00% = =

100_00% |4 0.00% |4 0_00% |4l 0.00% = =
DPa+ (H data) 99, 79% |4l 0.21% |4l 0.00% |4l 0. 00% - -
DPa+ (C data) 100. 00% |4l 0.00% |4 0.00% |4 0. 00% - -
N ER NPT 100, 00% |4l 0. 00% |4 0. 00% |dl 0. 00% - -

Figure S32 DP4+ analysis of 4
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Figure S33 Proposed biosynthetic pathways for compounds 1- 4.



