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Table 1. UPLC-HR(ESI")-gTOF-MS detected known ascarosides and paratosides from the exo-metabolomes of Pristionchus nematodes.

Name Nomenclature RT Obs. Calc. Error lon Formula Families of
[SMID] [min] [m/z] [m/z] [ppm] [M-H] Chemicals
ascri#b asc-oC3* 14.08 219.0875 219.1874 -0.2 CoH150¢

ascr#ll asc-C4 15.08 233.1029 233.1031 0.9 C1oH170¢

ascr#9 asc-Ch 16.02 247.1180 247.1187 3.1 C11H190¢

ascri#l12 asc-C6 17.12 261.1332 261.1344 4.3 C1oH2 06

ascr#7 asc-AC7 17.90 273.1346 273.1344 -0.3 C13H20¢ Simple
ascr#l asc-C7 18.28 275.1489 275.1500 4.2 Ci3H230¢ NDMM
ascr#l4 asc-C8 19.51 289.1657 289.1657 0.0 C14H250¢

ascr#10 asc-C9 20.80 303.1805 303.1813 2.7 Cis5H270¢

ascr#18 asc-C11 23.69 331.2119 331.2126 2.1 C17H310¢

part#9 par-C5 16.21 247.1181 247.1187 2.4 C11H190¢

npar#l - 17.25 641.2431 641.2424 -1.1 Ca6H37N6O13”

npar#2 - 17.96 509.2003 509.2002 -0.3 C21H29N6Og" NPAR
npar#3 - 17.87 525.1953 525.1951 -0.5 C21H29NO10°

pasc#9 - 20.42 466.2071 466.2083 2.5 C23H32NOy

pasc#12 - 21.00 480.2233 480.2239 1.2 C24H34NOy

pasc#l - 21.68 494.2398 494.2396 -0.4 CasH3sNOy PASC
pasa#9 - 23.55 585.2473 585.2454 -3.4 CsoH37N2010°

paso#9 - 22.16 601.2405 601.2403 -04 C3oH37N2011

dasc#1 4'-(asc-C7*)-asc-C7* 22.55 533.2961 533.2967 1.2 C26Ha5011° DASC
ubas#1 4'-UB-2'-(asc-oC5%)-asc-C5* 20.56 605.2926 605.2927 0.1 C27H4sN2013°

ubas#?2 4'-UB-2'-(asc-C6)-asc-C5* 21.03 619.3092 619.3084 -1.4 C27H4sN2013°

ubas#5 4'-UB-asc-C4 17.63 361.1612 361.1616 1.1 CisH25N20g" UBAS
ubas#3 4'-UB-asc-C5 18.32 375.1778 375.1773 -1.3 Ci6H27N20g"

ubas#12 4'-UB-asc-C6 19.05 389.1928 389.1929 0.4 C17H29N20¢"

ubas#4 4'-UB-asc-C7 20.06 403.2054 403.2086 7.8 Ci1sH31N2Og"

Yindicates the fatty acid side chain (aglycone) length of an ascaroside.
* indicates the two fatty acid side chain lengths in DASC and UBAS chemicals. (Definition of the ascarosides units in DASC and UBAS chemicals

is described in Figure 4 — figure supplement 14-B and Figure 5 — figure supplement 3C).
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Table 2. UPLC-HR(ESI*)-qTOF-MS detected the DASC family of novel ascarosides from the exo-metabolomes of Pristionchus nematodes.

Name Nomenclature RT Obs. Calc. Error lon For_mula

[SMID] [min] [m/z] [m/z] [ppm] [adducts assignments]
ces? 214(asc CAyaso-CH 1930 |7 on | arsiee |17 T T VR
cesc3 (1) 2-{as-C5)-250-C4 e 7 1 T Cotianeo |V N
cescr4 2 2-(ase-CB) 50.C5 194 | —5iioa0r T soim6 |00 oo N
vcomecs | wow | e | omimu o3 | cawo. | Wl
s ¢ 2-(as0-CE)a50.C5 2016 s | sisaies |22 | Comosor | M
Gl 214(asc-CT) as0.Ca 203 oo | stsaes |8 | Cofor | MENaT
st U@ COBeCE | W75 | gz ezt | a5 | CateNeOr | MINaF
rcnmecs | ae | o | sma s | cuuos | Mo
cesc#10 (9 #-(ase-Co-a50.C7 2105 |2ttt soosnte |60 | Cofiuadr | MERAT
e B [ T -
casc12 #+(ese-Co 250 CT' 2050 | Lores | sz |41 | Comedr | MENaT
cesc#13 214*(asc ) a0 BY s |1 S W B
I N e T
desc#16 () (e ACT 2507 210 e sosz |10 | Cofwhedr | I

" indicates DASCs where linkage position assignment is tentative: linkage is likely at the 2'-position for dasc#9, and at the 4'-position for dasc#12

and dasc#15.

#* indicates DASCs where linkage position (2'- or 4'-position) has not been characterized.
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Table 3. UPLC-HR(ESI*)-qTOF-MS detected the UBAS family of novel ascarosides from the exo-metabolomes of Pristionchus nematodes.

Name Nomenclature RT Obs. Calc. Error lon Formula

[SMID] [min] [m/z] [m/z] [ppm] [adducts assignments]
1677 | isaie | wis1os | S5 | canior [ MM
w1 | wUnriecomencs | war | STOZ | St | A3 | catatos | MM
wos 1) | evmoqecomocs | o | S| [T | cafhion Wb
B comecn | oy | OB MBI |41 | Catlivos | (1]
mo0® | uprwecomecs | s | WSHSH | MBI | 4 | GaOs | MM .H]
U2 e comocs | aiee | SIS | SB[ 54 || Catlivs [t
w200 | aubzecsmcr | a0 | OS2 | G030 | A5 [ CaliOn | M H]
mows | evnamecheecs | oo | 9450 | S50 |03 | CtO. | M H]
bas (1) | 4UB2-seCwe Ol | 1957 oo i 17 | CemeNio | M
eSS (12) | 4UB2-GuCHweCs | 1996 e —gorants o4 | CameNo | T
ubasi3s $-UBZ@scCO0CE | 2048 o7 sooi—ars0rs |50 | Cobehon | MITHT
ubasiT $-UB2esc Cas0CT | 2035 i |2z | Catavon | MIEHT
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Table 4. UPLC-HR(ESI"*)-qTOF-MS detected the UPAS family of novel ascarosides from the exo-metabolomes of Pristionchus nematodes.

Name Nomenclature RT Obs. Calc. Error lon For_mula

[SMID] [min] [m/z] [m/z] [ppm] [adducts assignments]
rorec | e [ SISO S0 | AL | oane, | ]
e O N0 v Y ¥ ¥ S VR
corsecr | eos |1 [ st [ i | GO [
s )| upz(escymecs | s | SRS | S |03 | Calbivos | M H
sy | wupz(escomecs | oss | S | STZ |2l | CaHlvou | M H
rz scoyecs | 1002 | SALTT | ST [l | callaou | M H
wse | ewrronmc | as |SSS | ssam | 1e | ciunes | (i)
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Table 5. Several detected chemicals were not quantified and included in Figure 2 in the main text due to their very low ion abundance. Thus, their

relevant producers were described here. UPAS chemicals were also convergently distributed in both pacificus- and triformis-clades.

Name [SMID] Nomenclature Nematode (Producer)
ascr#18 asc-Cl1 P. atlanticus

dasc#2 2'/4'-(asc-C4)-asc-C4 P. quartusdecimus and P. fukushimae
dasc#7 2'/4'-(asc-C7)-asc-C4 P. triformis

dasc#8 2'/4'-(asc-C6)-asc-C6 P. triformis

dasc#11 2'/4'-(asc-C7)-asc-C6 P. triformis

dasc#13 2'/4'-(asc-C5)-asc-C9 P. maxplancki

ubas#31 4'-UB-2'-(asc-C6)-asc-C6 | P. maxplancki

ubas#37 4'-UB-2'-(asc-C4)-asc-C7 | P. quartusdecimus

upas#5 4'-UP-asc-C4 P. triformis (triformis-clade)

upas#3 4'-UP-asc-C5 P. maxplancki (pacificus-clade)
upas#4 4'-UP-asc-C7 P. maxplancki (pacificus-clade)
upas#34 (14) 4'-UP-2'-(asc-C4)-asc-C4 | P. quartusdecimus (pacificus-clade)
upas#28 (15) 4'-UP-2'-(asc-C5)-asc-C4 | P. fukushimae (triformis-clade)
upas#30 4'-UP-2'-(asc-C5)-asc-C5 | P. laevicollis and P. maxplancki (pacificus-clade)
upas#32 4'-UP-2'-(asc-C5)-asc-C7 | P. maxplancki (pacificus-clade)
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Table 6a. Procedures for isolating target ascarosides from exo-metabolomes. Major components of simple and modular ascarosides were initially

fractionated by reverse phase C18 solid phase extraction (SPE), and further purified or enriched using semi-preparative HPLC. Purified or partially

isolated materials were subjected for NMR measurements. For example, SPE60/B12 indicates that the target compound was fractionated using a

solvent mixture of 60% MeOH and 40% water, which was further purified by semi-preparative HPLC, and finally enriched in B12 fraction that was

dried for NMR data acquirements.

ASCR | ascr#9 | ascr#l | ascr#7 | ascr#10 | dasc#3 | dasc#4 | dasc#5 | dasc#6 | dasc#10 | dasc#14 | dasc#16 | dasc#17
Nematodes W ||| e 6 6) @ ®)
ifi SPE5S0

P. pacificus B8
P. taiwanensis SPES0 SPES0

' B17 BS
P. laevicollis
P. maxplancki
P. quartusdecimus
P. mayeri SPES0 SPEG0

i B8 B16

. SPE70

P. bulgaricus o
P. uniformis SPE30 SPE70

’ A88 B20
P. entomophagus SPE30 SPE50 SPE50 SPE60

' pnag A77 B7 B11 B15

; SPE5S0
P. fukushimae iy
: . SPEA40

P. triformis B2
D. magnus SPE50

a9 B7
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Table 6b. Procedures for isolating target ascarosides from exo-metabolomes. Major components of modular ascarosides were initially

fractionated by reverse phase C18 solid phase extraction (SPE) and further purified or enriched using semi-preparative HPLC. Purified or partially

isolated materials were subjected for NMR measurements as described above.

ASCR | pasc#9 | paso#9 | ubas#30 | ubas#l | ubas#32 | ubas#34 | ubas#35 | ubas#5 | ubas#28 | upas#34 | upas#28
Nematodes (9) (10) (11) (12) (13) (14) (15)
P. pacificus SPEG0 SPE60
P B22 B12
P. taiwanensis SPES0 SPE60
) B12 B13

Lo SPE60
P. laevicollis B12
P maxplancki SPEG0 SPE70
- maxp B12 B20
P quartusdecimus SPE50 | SPE50 SPE50
- B8 B11 B3
P. mayeri
P. bulgaricus
P. uniformis
P. entomophagus
. SPEG0 SPEG0
P. fukushimae B11 B8
. . SPE40
P. triformis A87
D. magnus
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Table 7. *H (800 MHz) NMR spectroscopic data of natural dasc#3 [2'-(asc-C5)-asc-C4, 1] (CDsOD)
isolated from the exo-metabolome of P. fukushimae. Chemical shift was referenced to (CD,HOD) = 3.31

ppm. NMR data of dasc#3 [2'-(asc-C5)-asc-C4, 1] are derived from NMR spectra in supplementary file 1b
— Figure 1.

2 o
3
i O/\Z)f\OH
6' O 1 C4
HO
4 3 |2
dasc#3 (1)

[2'-(asc-C5)-asc-C4]

Position &1 (mult., J in Hz, intensity)
1 -
2a 2.27 (dd, J2a, 20 = 14.5, J2a,3= 6.8, 1H)
2b 2.49 (dd, Jap,3=7.2, 1H)
3 4.25 (m, 1H)
4 1.16 (d, J3,4=6.2, 3H)
1 4.74 (s, 1H)
2' 4.78 (s.br, 1H)
3'ax 1.91 (ddd, Jz, 3ax = 3.3, J3uax, 3eg = 13.8, 1H)
3'eq 1.98 (ddd, J2, 3¢ = 5.0, 1H)
4 3.34 (ddd, J3'ax, 4= 110, J}'eq, 4= 40, 1H)
5! 3.79 (dg, Ja.5=9.4, 1H)
6' 1.22 (d, Js,6 = 6.2, 3H)
1" -
2" 2.50 (m, 2H)
3" 1.82 (m, 2H)
4" 3.85 (m, 1H)
5" 1.14 (d, Ja, ' = 6.1, 3H)
" 4.64 (s, 1H)
2" 3.71 (s.br, Jim v =27, 1H)
3Max 1.77 (ddd, Jam, 3max = 3.2, J3vax, 3meq = 13.5, 1H)
3"eq 1.94 (ddd, J2" 37 = 5.1, 1H)
4™ 3.50 (ddd, J3max, 4n = 11.0, J3req, 4m = 4.0, 1H)
5" 3.63 (dg, Ja», sv= 9.8, 1H)
6" 1.22 (d, Js, 6= 6.2, 3H)
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Table 8. 'H (800 MHz), $3C (200 MHz), HMBC and NOESY NMR spectroscopic data of natural dasc#4
[2'-(asc-C5)-asc-C5, 2] (CD30D) isolated from the exo-metabolome of P. taiwanensis. dasc#4 [2'-(asc-C5)-
asc-C5, 2] was also isolated from P. entomophagus and P. pacificus. Carbon shifts were determined from
HSQC and HMBC spectra. Chemical shifts were referenced to (CD,HOD) = 3.31 ppm and (CDs;0OD) =
49.0 ppm. NMR data are derived from spectra in supplementary file 1b — Figures 2-15.

6
HO
4 3
dasc#4 (2) o
[2'-(asc-C5)-asc-C5] o OH
Position | éc (ppm) dn (mult., J in Hz, intensity) HMBC NOESY
1 180.1 - - -
2a 33.1 2.33(m, 1H) 1,34 2b,3,4,5
2b 33.1 2.38 (m, 1H) 1,34 23, 3,4,5
3 34.1 1.83 (m, 2H) 1,2,45| 1,2a2b,4,5
4 72.1 3.82 (m, 1H) 2,1 1,3,5
5 18.7 1.15(d, J4,5=6.3, 3H) 3,4 1,3,4
' 94.1 4.72 (s, 1H) 2,3 2',4,5
2! 72.6 4.79 (s.br, Ji,2»=2.1, 1H) 41" 1',3'ax,3"'eq
3'ax 33.1 1.88 (ddd, Jo:, 3ax = 3.1, J3 ax, 3eq = 13.6, 1H) 12,4 2',3'eq, 4,5
3'eq 33.1 2.02 (ddd, J2,3eq = 4.8, 1H) 1,2, 4 2,3 ax, 4
4 68.4 3.40 (ddd, Jzax, 4= 11.1, J3eq, 4 = 4.0, 1H) 3'ax, 3'eq, 6'
5' 70.8 3.69 (dg, Ja,5=9.4, 1H) 4 3'ax, 6'
6' 17.9 1.22 (d, Js,6 = 6.2, 3H) 4,5 4,5
1" 172.8 - - -
2" 31.1 2.50 (m, 2H) 1",3", 4" 34" 5"
3" 33.0 1.84 (m, 2H) 4" 1" 2" 4" 5"
4" 71.1 3.85 (m, 1H) 2" 1" m 3" 5"
5" 18.8 1.16 (d, Ja,5»= 6.1, 3H) 3", 4" 1", 3" 4"
ll" 971 465 (S, 1H) 2"!, 3"! 2"!, 4H, 5"
2" 69.6 3.72 (s.br, Jim 2n= 2.5, 1H) 4" 1", 3Max, 3"'eq
3"ax 35.7 1.76 (ddd, Jom, 3max = 3.1, J3max, 37eq = 13.1, 1H) 4" 2", 3"eq, 4", 3"
3"eq 35.7 1.96 (ddd, Jz, 37eq = 4.7, 1H) 4" 2" 3"Max, 4"
4" 68.0 3.51 (ddd, J3vax, 4= 11.0, J3veq, 4 = 4.0, 1H) 5" 3"ax, 3"eq, 6"
5" 71.1 3.57 (dg, Ja», sv= 9.3, 1H) 4" 2™ 3"ax, 6"
6" 17.7 1.23 (d, Jsm 6" = 6.2, 3H) qm_5m 4m, 5"
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Table 9. H (800 MHz), *3C (200 MHz), HMBC and NOESY NMR spectroscopic data of natural dasc#5
[4'-(asc-C5)-asc-C5, 3] (CD3OD) isolated from the exo-metabolome of D. magnus. dasc#5 [4'-(asc-C5)-
asc-C5, 3] was also isolated from P. mayeri. Carbon shifts were determined from HSQC and HMBC
spectra. Chemical shifts were referenced to (CD,HOD) = 3.31 ppm and (CDs0D) = 49.0 ppm. NMR data
are derived from spectra in supplementary file 1b — Figures 16-26.

OH

dasc#5 (3)
[4'-(asc-C5)-asc-C5]

Position | &c (ppm) on (mult., J in Hz, intensity) HMBC NOESY
1 181.5 - - -
2a 347 2.24 (m, 1H) 1,34 2b, 3
2b 34.7 2.35 (m, 1H) 1,34 2a, 3
3 34.1 1.82 (m, 2H) 1,2,4,5 2a,2b, 4,5
4 717 3.82 (m, 1H) 2,1 1.3,5
5 18.1 1.15 (d, J4,5= 6.3, 3H) 3,4 1,3, 4
1 97.0 4.69 (s, 1H) 4,35 24,5
2! 69.2 3.72 (s.br, Ji,2=2.6,1H) 4 1',3'ax, 3'eq
3'ax 328 1.87 (ddd, Jo, 3ax = 3.0, J3ax, 3eq = 13.1, 1H) 2 2", 3'¢eq, 4', 5'
3'eq 32.8 2.04 (ddd, J2. 3eq = 4.9, 1H) 2! 3'ax, 4'
4 71.2 4.86 (ddd, Jsax, 4= 11.2, J3eq, 4= 4.1, 1H) - 3'ax, 3'eq
5 67.9 3.89 (dqg, Ja, 5= 10.0, 1H) - 3'ax, 6'
6' 18.5 1.15(d, Js,6 = 6.4, 3H) 45 4.5
1" 174.3 - - -
2"a 31.3 2.43 (m, 1H) 1", 3" 4" 2'"b, 3"
2"b 31.3 2.47 (m, 1H) 1", 3" 4" 2"a, 3"
3" 35.0 1.80 (m, 2H) 1",2" 4" 5" | 2"a, 2"b, 4", 5"
4" 71.1 3.82 (m, 1H) I 1" 3", 5"
5" 18.1 1.15 (d, Ja, 5»= 6.3, 3H) 3" 4" 1", 3" 4"
" 97.1 4.65 (s, 1H) 4" 3m 2M 4" 5"
2" 69.5 3.72 (s.br, Jim »v=2.6, 1H) 4" 1™, 3"ax, 3"eq
3"ax 35.7 1.77 (ddd, Jov 3max = 3.2, J3max, 37eq = 13.3, 1H) m, 2" 2", 3"eq, 4", 5"
3H|eq 357 195 (ddd, sz’ 3"'cq: 481 lH) 1"'7 2"! 2"!7 3Vllax, 47"
4m 68.2 3.51 (ddd, J3max, 4= 11.4, J3veq, 4v= 3.9, 1H) 5" 3™Max, 3"eq, 6"
5 71.1 3.58 (dg, Ja». s»= 9.6, 1H) - 3"ax, 6"
6" 17.8 1.22 (d, Js», 6" = 6.2, 3H) 4m 5 4m 5m
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Table 10. *H (800 MHz) NMR spectroscopic data of natural dasc#6 [2'-(asc-C6)-asc-C5, 4] (CDs;OD)
isolated from the exo-metabolome of P. entomophagus. Chemical shift was referenced to (CD,HOD) = 3.31
ppm. NMR data are derived from spectra in supplementary file 1b — Figure 27.

dasc#6 (4)
[2'-(asc-C6)-asc-C5]

Position on (mult., Jin Hz, intensity)
1 -
2a 2.30 (m, 1H)
2b 2.38 (m, 1H)
3 1.81 (m, 2H)
4 3.83 (m, 1H)
5 1.14 (d, Ja,5= 6.3, 3H)
I 472 (s, 1H)
2' 4.78 (s.br, J1.2=2.1, 1H)
3'ax 1.90 (ddd, J2, 3ax = 3.1, J3ax, 3eq = 13.3, 1H)
3'eq 2.00 (ddd, Jz;, 3eg = 5.8, 1H)
4 3.39 (ddd, J}'ax, =111, J3‘eq, 4= 40, 1H)
5" 3.70 (dg, Ja. 5= 9.3, 1H)
6' 1.21 (d, Js.¢= 6.2, 3H)
1" -
2" 2.21 (t, J2. 3= 6.1, 2H)
3" 1.59 (m, 2H)
4" 1.52 (m, 1H)
5" 3.81 (m, 1H)
6" 1.14 (d, Js». 6= 6.3, 3H)
" 4.65 (s, 1H)
2N 3.71 (s.br, Jin 2= 2.5, 1H)
3"Max 1.77 (ddd, Jom, 3max = 3.1, J3max, 37eq = 13.3, 1H)
3"eq 1.96 (ddd, J2, 3veq = 6.3, 1H)
4" 3.51 (ddd, Jsvax, 4= 11.0, J3meq, 4 = 3.8, 1H)
5" 3.61 (dg, Jan, s»=9.3, 1H)
6" 1.22 (d, Jsm. ¢" = 6.2, 3H)
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Table 11. 'H (800 MHz) spectroscopic data of natural dasc#10 [4'-(asc-C5)-asc-C7, 5] (CDsOD) isolated
from the exo-metabolome of P. mayeri. Carbon shifts were determined from HSQC spectra. Chemical shifts
was referenced to (CD,HOD) = 3.31 ppm and (CDs0D) = 49.0 ppm. n.d. denotes not determined. NMR
data are derived from spectra in supplementary file 1b — Figures 28-31.

7 c7
H 4 2
1_OH
N
5'
o7 o
4 3 2'
OH

dasc#10 (5)
[4'-(asc-C5)-asc-C7]

Position | &c (ppm) ox (mult., J in Hz, intensity) NOESY

1 n.d. - -

2 39.1 2.18 (m, 2H) 3

3 27.2 1.61 (m, 2H) 2,4

4 22.6 1.39 (m, 2H) 3,5

5a 34.1 1.54 (m, 1H) 4,6

5b 34.1 1.61 (m, 1H) 4,6

6 723 3.79 (m, 1H) 5a, 5b, 7, 1"

7 18.8 1.15 (d, Ja,5»= 6.1, 3H) 6,1

I 97.4 4.68 (s, 1H) 6,7,2

2! 69.2 3.71 (s.br, J1.2=2.1, 1H) 1', 3'ax, 3'eq
3'ax 334 1.84 (ddd, J2', 3ax = 3.6, J3uax, 3¢ = 12.8, 1H) 2', 3'eq, 4'
3'eq 33.4 2.04 (ddd, J2.3q=5.8, 1H) 2', 3'ax, 4'

4" 70.8 4.86 (ddd, J3ax, # = 11.2, J3eq 4 = 4.0, 1H) 3'ax, 3'eq

5' 68.2 3.85 (dg, Ja, 5= 9.6, 1H) 3'ax, 6'

6' 18.5 1.15 (d, Js.¢ = 6.2, 3H) 5

1" n.d. - -

2" 39.2 2.47 (m, 2H) 3"

3" 35.2 1.80 (m, 2H) 2" 4" 5"

4" 71.8 3.83 (m, 1H) 1, 3" 5"

5" 18.5 1.15 (d, J4, 5= 6.1, 3H) 4" 1™

1" 97.2 4.65 (s, 1H) 4" 5" QM

2" 69.6 3.72 (s.br, Jim 2n=2.5, 1H) 1", 3"ax, 3"eq
3™Max 35.8 1.76 (ddd, Jam, 3max = 3.1, J3max, 3meq = 13.6, 1H) 2" 3"eq, 4"
3"eq 35.8 1.95 (ddd, Jav, 3meq = 6.7, 1H) 2" 3Max, 4"

4m 68.3 3.51 (ddd, J3max, 4= 11.0, J3veq, 4v = 4.0, 1H) 3"Max, 3"eq

5" 71.2 3.58 (dg, Jan 5= 9.3, 1H) 3"ax, 6"

6" 17.9 1.22 (d, Jsm, 6n = 6.2, 3H) s




Table 12. tH (800 MHz), **C (200 MHz) and NOESY NMR spectroscopic data of natural dasc#14 [4'-(asc-
ACT7)-asc-C5, 6] (CDsOD) isolated from the exo-metabolome of P. entomophagus. Carbon shifts were
determined from HSQC and HMBC spectra. Chemical shifts were referenced to (CD,HOD) = 3.31 ppm
and (CDsOD) = 49.0 ppm. n.d. denotes not determined. NMR data are derived from spectra in
supplementary file 1b — Figures 32-39.

5 C5
4 A OH
ac? ., Y
» 2z &=7~07" o
A 10 3 12
5 3 4
OH
dasc#14 (6)

[4'-(asc-ACT)-asc-C5]

Position | &c (ppm) on (mult., J in Hz, intensity) NOESY
1 n.d. - -
2a 35.3 2.28 (dt, J2a,20=14.9, J2a,3= 6.7, 1H) 2b,3,4,5
2b 35.3 2.36 (dt, J2b,3= 7.4, 1H) 23,3,4,5
3 34.9 1.77 (m, 2H) 2a,2b,4,1',5
4 71.9 3.83 (m, J3,4=5.8, 1H) 2a,2b,3,5, 1
5 18.5 1.16 (d, J4,5=6.1, 3H) 2a,2b, 3,4, 1
1 97.1 4.70 (s, 1H) 2.4,5
2! 69.5 3.73 (s.br, Ji,2=3.5, 1H) 1', 3'ax, 3'eq
3'ax 32.9 1.89 (ddd, J2, 3ax = 3.0, J3ax, 3eq = 13.0, 1H) 2!, 3'q, 4", 5'
3'eq 32.9 2.05 (ddd, J2,3eq = 4.8, 1H) 3'ax, 4'
4 71.0 4.91 (ddd, J3ax, 4= 11.7, J3eq. 4= 4.0, 1H) [ 5'.6', 3'ax, 3'eq
5! 68.0 3.91 (dqg, Ja, 5= 9.5, 1H) 3'ax, 6'
6' 18.5 1.15 (d, Js.6¢ = 6.2, 3H) 4.5
1" n.d. - -
2" 122.0 5.87 (d, Jo,3n=15.7, 1H) 3" 4" 5"
3" 150.9 7.02 (dt, J3» 4= 6.8, 1H) 2" 4" 5"
4" 29.2 2.39 (m, 2H) 2" 3" 5" 6", 7"
5" 36.2 1.68 (m, 2H) 3" 4" 6", 7"
6" 717 3.83 (m, 1H) 4 50
7" 17.6 1.16 (d, J¢. 7= 6.1, 3H) 4" 6", 1™
" 97.0 4.66 (s, 1H) 2m 6", 7"
2" 69.4 3.72 (s.br, Jim on= 3.4, 1H) 1", 3"ax, 3"eq
3"Max 35.8 1.77 (ddd, J2, 3max = 3.1, J3vax, 37eq = 13.5, 1H) | 2™, 3™eq, 4™, 5"
3"eq 35.8 1.95 (ddd, Jar, 3meq = 4.7, 1H) 2" 3Max, 4"
4" 68.1 3.52 (ddd, J3max, 4m = 12.0, J3req, 4m = 3.8, 1H) 3"ax, 3"eq, 6"
5 71.1 3.60 (dg, Ja», s»= 9.4, 1H) 3"ax, 6"
6" 18.0 1.22 (d, Js"', 6" = 63, 3H) 4m, am

S14



Table 13. 'H (800 MHz), **C (200 MHz) and NOESY NMR spectroscopic data of natural dasc#17 [4'-(asc-
ACT7)-asc-AC7, 8] (CDsOD) isolated from the exo-metabolome of P. uniformis. Carbon shifts were
determined from HSQC and HMBC spectra. Chemical shifts were referenced to (CD,HOD) = 3.31 ppm
and (CDsOD) = 49.0 ppm. n.d. denotes not determined. NMR data are derived from spectra in
supplementary file 1b — Figures 40-46.

7 AC7
H 2
7 09'\/4\/\[11,OH
A ; 7Y
o 2 6 o7" (@]
~1.0 ~1.,
7 7 v 3 12
OH

dasc#17 (8)
[4'-(asc-ACT)-asc-ACT7]

Position | éc (ppm) 6x (mult., J in Hz, intensity) NOESY
1 n.d. - -
2 128.9 5.86 (d, J2,3= 15.5, 1H) 3,4,5
3 143.2 6.68 (dt, Js,40= 6.7, J3,40= 7.1, 1H) 2,45
4a 29.0 2.23 (M, Jaa 4p=13.9, 1H) 2,3,56,7
4b 29.0 2.31(m, 1H) 2,3,56,7
5 35.8 1.65 (m, 2H) 3,4,6,7
6 716 3.84 (m, 1H) 4,571
7 18.0 1.15 (d, J5,7=6.3, 3H) 5,6, 1'
1' 97.3 4.71 (s, 1H) 6,7,2
2! 68.8 3.74 (s.br, Ji,2=35,1H) 1', 3'ax, 3'eq
3'ax 32.6 1.88 (ddd, J2:, 31ax = 3.0, J3ax, 3¢q = 13.0, 1H) 2',3%q, 5'
3'eq 32.6 2.06 (ddd, J2,3¢g= 4.9, 1H) 3'ax, 4'
4 711 4.91 (ddd, J3ax, 4 = 11.2, J3eq 4 = 4.0, 1H) 3'eq, 5, 6'
5 68.1 3.88 (dg, Ju,5=9.6, 1H) 4, 6, 3'ax
6 18.6 1.14 (d, Js,6 = 6.3, 3H) 4.5
1" n.d. - -
2" 121.9 5.89 (d, J2r, 3= 16.0, 1H) 3" 4" 5"
3" 150.7 7.02 (dt, J31. 4= 6.9, J3n. 4% = 7.2, 1H) 2" 4" 5"
4"a 29.3 2.36 (M, Jaa, 4= 13.8, 1H) 3", 5" 6", 7"
4"b 29.3 2.40 (m, 1H) 3" 5" e, 7"
5" 36.6 1.68 (m, 2H) 3" 4" 6", 7"
6" 71.2 3.82 (m, 1H) 45" 71
7" 18.7 1.16 (d, Je, 7= 6.3, 3H) s" e, 1"
" 97.0 4.66 (s, 1H) 6", 7", 2"
2" 69.9 3.72 (s.br, Jim,2n=3.6, 1H) 1™, 3"ax, 3"eq
3™Max 35.6 1.77 (ddd, Jo, 3max = 3.1, J3vax, 37eq = 13.2, 1H) | 2'", 3"eq, 5"
3"eq 35.6 1.96 (ddd, Jaor, 3meq = 4.9, 1H) 2" 3"ax, 4"
4™ 68.0 3.52 (ddd, J3max, 4m = 11.1, J3meq, 4m = 4.0, 1H) 3"eq, 5", 6"
5" 71.0 3.60 (dg, Jam, s»=9.3, 1H) 3"Max, 4", 6"
6" 17.9 1.22 (d, Js» ¢"= 6.2, 3H) 4m 5
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Table 14. *H (800 MHz), °C (200 MHz), HMBC and NOESY NMR spectroscopic data of natural paso#9
(Artyukhin et al., 2018) (CDsOD) isolated from the exo-metabolome of P. pacificus. Carbon shifts were
determined from HSQC and HMBC spectra. Chemical shifts were referenced to (CD,HOD) = 3.31 ppm
and (CDs0D) = 49.0 ppm. n.d. denotes not detected. NMR data are derived from spectra in supplementary
file 1c — Figures 5-13.

107 8 e
. oYY
6 o7" o,
HO~—Lmtf,
OH paso#9

No. | éc [ppm] &+ [mult., J in Hz, intensity] HMBC NOESY

1 170.8 - - -

2 33.1 2.69 (t, J2,3=7.1, 2H) 1,4 3

3 30.8 2.56 (t, 2H) 1,4 2

4 173.4 - - -

5a 44.2 3.51 (dd, Jsa, 50 =14.3, Jsa, 6= 8.4, 1H) 4,6, 1" 6,2"
5b 44.2 3.59 (dd, Jsb,6 = 4.4, 1H) 4,6,1" 6,2"

6 745 5.83 (dd, 1H) 2" 2"

7 173.0 - - -

8 30.7 2.52 (m, 2H) 7,10 9,10, 11

9 323 1.82 (m, 2H) 7,811 10, 11
10 70.3 3.77 (m, 1H) n.d. 11,1
11 18.0 1.11 (d, J10,11= 6.1, 3H) 9,10 I

1 96.1 4.63 (s, Ji,2= 2.3, 1H) 10, 5' 10,11, 2'
2! 68.6 3.71 (s.br, J2. 3ax = 3.2, J2, 3eq = 4.8, 1H) 4 3'ax, 3'eq
3'ax 34.8 1.76 (ddd, J3ax, 3eq = 13.1, J3ax, 4 = 11.1, 1H) 1,2, 4' 4' 5
3eq | 34.8 1.95 (ddd, Jseq, 4= 4.0, 1H) 1,24 4 3'ax
4 67.1 3.51 (ddd, Js,5=9.2, 1H) 2', 3 6'

5' 70.1 3.60 (dg, Js.¢= 6.2, 1H) n.d. 8,9, 10, 3'ax, 6'
6' 17.0 1.19 (d, 3H) 4' 5 5'

1" 138.3 - - -

2" 126.2 7.36 (m, 2H) 6, 4" 3"

3" 128.2 7.34 (m, 2H) 1" 2" 4"
4 127.9 7.28 (m, 1H) 2" 3"

" 114.2 - - -

2" 141.8 - - -

3m 105.8 8.04 (d, 1H) "

4 160.4 - - -

5 109.1 6.45 (dd, Js, 3v= 2.4, 1H) ", 3" 6"
6" 132.8 7.93 (d, Jev, 5m = 8.6, 1H) 7", 4m 2 5"
7" 173.4 - - -
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Table 15. tH (800 MHz), *C (200 MHz), HMBC and NOESY NMR spectroscopic data of natural ubas#30
[4'-UB-2'-(asc-Cbh)-asc-C5, 9] (CDs;OD) isolated from the exo-metabolome of P. maxplancki. Carbon shifts
were determined from HSQC and HMBC spectra. Chemical shifts were referenced to (CD,HOD) = 3.31
ppm and (CDsOD) = 49.0 ppm. n.d. denotes not detected. NMR data are derived from spectra in
supplementary file 1d — Figures 1-8.

s

ubas#30 (9)
[4'-UB-2'-(asc-C5)-asc-C5]

Position | éc (ppm) on (mult., J in Hz, intensity) HMBC NOESY
1 181.3 - - -
2a 34.3 2.28 (dt, Joa, 20 = 14.8, J2a,3=8.1, 1H) 1,34 3,4,5,5
2b 34.3 2.34 (dt, Jon,3=8.4, 1H) 1,34 3,4,5,5
3 34.7 1.83 (m, 2H) 1,2,4,5 2,4,5
4 72.9 3.85 (m, J3,4= 6.6, 1H) n.d. 2,3,5,1,5
5 18.1 1.16 (d, J4,5=5.8, 3H) 3,4 2,3,4, 1
1 94.4 4.78 (s, 1H) 4,3,5' 4,5,2
2! 71.9 4.81 (s.br, Ji,2=2.5, 1H) 41" 3'ax, 3'eq, 1'
3'ax 29.9 1.99 (ddd, Jo, 3ax = 3.1, J3ax, 3¢ = 13.5, 1H) n.d. 2',3'%q, 4,5
3'eq 29.9 2.12 (ddd, J2,3eq = 4.7, 1H) n.d. 2!, 3'ax, 4'
4 71.1 4.74 (ddd, J3iax, 4 = 11.1, J3eq 4= 4.1, 1H) n.d. 3'ax, 3'eq, 5', 6'
5' 67.9 3.96 (dq, Ja, 5= 9.5, 1H) n.d. 2,3'x,4', 6'
6' 17.6 1.16 (d, Js, ¢ = 6.0, 3H) 45 45
1" 173.9 - - -
2" 31.1 2.53 (dd, J21, 3= 6.2, 2H) 1", 3" 4" 3" 4n 5t 5
3"a 32.9 1.82 (m, 1H) 1", 4", 5" 2" 4 5"
3"b 32.9 1.88 (m, 1H) 1", 4", 5" 2" 4" 5"
4" 71.1 3.86 (d, J3v, 4= 6.3, 1H) n.d. 2" 3" 5" M, 5"
5" 18.7 1.17 (d, Ja,5»= 6.0, 3H) R 21 3" 4
ll" 971 466 (s’ 1H) 4”, 3!", 51" 4”, 5”, 2!"
2" 69.7 3.73 (s.br, Jim 2n=2.8, 1H) 4m 1", 3"ax, 3"eq
3"ax 35.7 1.77 (ddd, Jam, 3max = 3.3, J3max, 3meq = 13.0, 1H) n.d. 2", 3"eq, 4", 5"
3"eq 35.7 1.95 (ddd, Jam, 3meq = 4.8, 1H) n.d. 2" 3Max, 4"
4 68.0 3.51 (ddd, J3max, 4m = 11.1, J3meq, am = 4.1, 1H) n.d. 3"ax, 3"'eq, 5", 6"
5" 71.2 3.58 (dq, Jam, sm= 9.3, 1H) n.d. 4™ 3Max, 6"
6" 17.9 1.22 (d, Js», 6= 6.1, 3H) 4m 5m 4m 5
m 161.8 - - -
2m 43.4 3.26 (m, \]2",, = 67, 2H) 1"”, 3un9 4”"7 Sm 3m|7 qm
3"“ 415 268 (m7 1H) 2"”, 4”", 5”" 2”", 4"“
4m 14.7 1.14 (d, J3», 4n=7.1, 3H) 2m3m g 2 3
sm 175.6 - - -
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Table 16. *H (800 MHz), *C (200 MHz), HMBC and NOESY NMR spectroscopic data of natural ubas#34
[4'-UB-2'-(asc-C4)-asc-C4, 11] (CD3sOD) isolated from the exo-metabolome of P. quartusdecimus. Carbon
shifts were determined from HSQC and HMBC spectra. Chemical shifts are referenced to (CD,HOD) =
3.31 ppm and (CDsOD) = 49.0 ppm. n.d. denotes not detected. NMR data are derived from spectra in
supplementary file 1d — Figures 21-28.

4 0
3E
O/\Z)J\OH
5 ., C4
6 o7
(o) 50 3 3 2
0__0
Ky e »
2 2"
C4
o 1,!:'H 8
NH,

ubas#34 (11)
[4'-UB-2'-(asc-C4)-asc-C4]

Position | éc (ppm) dn (mult., Jin Hz, intensity) HMBC NOESY
1 176.8 - - -
2a 448 2.41 (dd, J2a,3=5.1, 1H) 1,34 2b, 3,4
2b 44.8 2.50 (dd, J2a, 20 = 14.8, Jon, 3= 8.4, 1H) 1,34 23, 3,4
3 70.6 4.27 (m, 1H) 14,18 2a,2b,4, 15
4 188 1.21(d, J5,4= 6.1, 3H) 2,3 2a, 2b, 3, I'
1 94.1 4.83 (s, 1H) 3,5 3% 3,4
2 72.1 4.81 (s.br, Ji, 2= 2.6, 1H) 1", 4' 4, 3'ax, 3'eq
3'ax 29.9 1.98 (ddd, J2. 30 = 3.1, J3ax, 3eq = 13.5, 1H) 1,2, 45 2',3%q, 4', 5'
3'eq 29.9 2.11 (ddd, J2. 3eq= 4.7, 1H) 1,2, 4.5 2!, 3'ax, 4'
4 711 4.75 (ddd, Jyax, 4= 11.1, Jyeq 4 = 4.0, 1H) 5,6, 5" 5',6', 3'ax, 3'eq
5' 67.8 4.03 (dg, Ja.5= 9.6, 1H) nd. 3,3'%x, 4", 6
6' 17.7 1.15 (d, Js,6 = 6.2, 3H) 4,5 4,5
1" 171.9 - - -
2"a 43.0 2.56 (dd, J2r,3=5.0, 1H) 1", 3" 4" 2"b, 3", 4"
2'"b 43.0 2.62 (dd, Jova, 20 = 14.8, Jom, 3 = 8.4, 1H) 1" 3", 4" 2", 3", 4"
3 69.7 4.27 (m’ lH) 111-1’ l"i, 21-1 2ua’ 2"b, 4!1’ 1'", Sm
4" 19.0 1.24 (d, J5, 4= 6.1, 3H) 2", 3" 2"a, 2"b, 3", 1"
m 97.4 4.68 (S, lH) 3117 31!1’ sm 3117 4u’ 2m’ 3"'aX, sm
2 69.5 3.72 (s.br, Jiv o= 3.2, 1H) 4 4" 1" 3"Max, 3"eq
3Max 35.6 1.74 (ddd, Jz,,,, gy = 301 J3"'ax, 3 = 131’ 1H) 1"', zvu, 4m7 sm 2"', 3meq7 4vu, 5m
3"eq 35.6 1.93 (ddd, Jov, 3veq = 4.9, 1H) m,2am 4m sm 2", 3"ax, 4"
4" 68.0 3.49 (ddd, J3max, 4m = 11.2, J3veq, 4m = 3.9, 1H) 5™, 6" 3"ax, 3"'eq, 6"
5 71.1 3.56 (dg, Ja sv= 9.3, 1H) n.d. 3" 3"ax, 6"
6" 17.9 1.21 (d, Js".¢»= 6.1, 3H) 4", 5" 4", 5"
m 161.8 - - -
S 43.4 3.25 (d, Jom 3= 6.6, 2H) 113 g g 3 g
3 415 267 (m’ lH) 2m 5 om 4
4qm 14.7 1.13 (d, Jym gm=7.2, 3H) 2 3mm - gm om 3m
s 175.7 - - -

! indicates HMBC correlations summarized from the HMBC spectrum of an enriched SPE fraction containing
ubas#34 [4'-UB-2'-(asc-C4)-asc-C4, 11] (supplementary file 1d — Figure 27).
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Table 17. *H (800 MHz) spectroscopic data of natural ubas#35 [4'-UB-2'-(asc-C4)-asc-C5, 12] (CDs;0OD)
isolated from the exo-metabolome of P. quartusdecimus. Chemical shift was referenced to (CD,HOD) =
3.31 ppm. NMR data are derived from spectra in supplementary file 1d — Figure 29.

4
3 1 OH
(0] 2

6" O 1 (0]
(@) 59 4 3 2
0. _0O
3 g g ™
2 2" 4
o NH Cc4 3

ubas#35 (12) o
[4'-UB-2'-(asc-C4)-asc-Co] o+

Position dn (mult., Jin Hz, intensity)
1 N
2a 2.32 (dd, Joa, 20=14.7, J2a,3= 4.2, 1H)
2b 2.36 (dd, Jan,3=7.8, 1H)
3 1.84 (m, 1H)
4 3.85 (m, 1H)
5 1.18 (d, J4,5=6.1, 3H)
1' 4.81 (s, 1H)
2! 4.83 (s.br, J1.2=2.4, 1H)
3'ax 2.01 (ddd, \]2', 3lax = 31, \]3'ax, 3leq = 13.7, 1H)
3'eq 2.13 (ddd, J2.3eq = 4.7, 1H)
4! 4.78 (ddd, J3uax, 4 = 12.4, J3eq, 4= 4.3, 1H)
5' 3.98 (dg, Jo.5=9.2, 1H)
6' 1.17 (d, Js.¢ = 6.2, 3H)
1" -
2"a 2.56 (dd, J2vs, 2= 15.0, Jora 3n= 5.4, 1H)
2"b 2.62 (dd, Jaw, 3= 7.7, 1H)
3" 4.27 (m, 1H)
4" 1.24 (d, J4. 5= 6.2, 3H)
m 4.68 (s, 1H)
A 3.73 (s.br, Jim 2n=2.9, 1H)
3™Max 1.77 (ddd, Jam 3max = 3.0, J3max, 3meq = 13.0, 1H)
3"eq 1.95 (ddd, Jam, 3meq = 6.4, 1H)
4" 3.50 (ddd, J3ax, 4 = 11.6, J3veq, 4m = 4.1, 1H)
5" 3.57 (dq, Jav sm= 9.4, 1H)
6" 1.22 (d, Jsm, 6m = 6.2, 3H)
1"” -
2m 3.27 (d, Jom 3m= 7.0, 2H)
3m 2.67 (m, 1H)
4qm 1.16 (d, J3m 4m=6.9, 3H)
5"” -
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Table 18. tH (800 MHz), *C (200 MHz), HMBC and NOESY NMR spectroscopic data of natural ubas#28
[4'-UB-2'-(asc-Ch)-asc-C4, 13] (CDsOD) isolated from the exo-metabolome of P. fukushimae. Carbon
shifts were determined from HSQC and HMBC spectra. Chemical shifts were referenced to (CD,HOD) =
3.31 ppm and (CDsOD) = 49.0 ppm. n.d. denotes not detected. NMR data are derived from spectra in
supplementary file 1d — Figures 36-42.

2 0
O}\Z)J\OH
o 5 o071 C4
(@) 50 s 312
S 0.0
I4u" "
o
O%':{H c5 e g 22.0OH
NH, s O o \e
5" "
ubas#28 (13) e OH
[4'-UB-2'-(asc-C5)-asc-C4]
Position | éc (ppm) dn (mult., Jin Hz, intensity) HMBC NOESY
1 176.2 - - -

2a 44.4 2.43 (dd, Joa, 3= 4.9, 1H) 1,3,4 2b, 3, 4

2b 44.4 2.50 (dd, J2a, 20 = 14.5, Jap, 3= 8.3, 1H) 1,34 2a,3,4

3 70.5 4.28 (m, 1H) n.d. 2a,2b, 4,15

4 18.8 1.21(d, J3,4=6.1, 3H) 2,3 2a,2b,3,1'

1 94.3 4.80 (s, 1H) 3,5.3 3,4,2

2! 71.9 4.81 (s.br, Ji.2= 2.6, 1H) 1" 1, 3'ax, 3'eq
3'ax 30.0 1.96 (ddd, J2, 3ax = 3.1, J3iax, 3¢ = 13.4, 1H) 12,45 2',3'eq, 5'
3'eq 30.0 2.09 (ddd, J2,3eq = 4.7, 1H) 12,45 2',3'ax, 4', 6'

4 71.1 4.72 (ddd, J3iax, 4 = 11.3, J3req, 4= 4.3, 1H) n.d. 3'eq, 5, 6'

5 67.7 4.01 (dg, J4.5= 9.6, 1H) n.d. 3'ax, 4, 6'

6' 17.8 1.15 (d, Js,¢ = 6.2, 3H) 4'5' 4'5'

1" 173.7 - - -

2" 31.1 2.53 (t, o, 3= 7.4, Jo" 3% = 6.6, 2H) 1", 3" 4" 3"a, 3"b, 4", 5", 5"

3"a 33.0 1.82 (M, J3m, 4= 6.6, 1H) 1",2" 4", 5" 2", 3"b, 4", 5"

3"b 33.0 1.87 (M, J3va, 3 = 14.4, J3w, 4= 7.1, 1H) 1", 2" 4" 5" 2" 3"a, 4", 5"

4" 71.2 3.86 (m, 1H) n.d. 2" 3"a, 3"b, 5", 1™, 5"

5" 18.8 1.17 (d, J4, 5= 6.1, 3H) 3" 4" 2" 3"a, 3"b, 4", 1™

ll" 972 466 (S, 1H) 4", 3Hl, 5"! 4H’ 5ll’ 2!"

2" 69.7 3.73 (s.br, Jim 2n=2.9, 1H) 4 1™, 3"ax, 3"eq
3Max 35.7 1.77 (ddd, sz, gy = 311 J3"'ax, 3 = 131’ 1H) 1"', zvu, 4m7 sm 2"', 3"'6(:[, 4m’ 5m
3"eq 35.7 1.95 (ddd, Jam, 3meq = 4.9, 1H) 1 om 4m s 2 3Max, 4"

4 68.1 3.51 (ddd, J3max, 4m = 11.3, J3meq, 4= 4.1, 1H) 5 3"ax, 3"eq, 5", 6"

5" 71.2 3.59 (dqg, Jam, sm= 9.4, 1H) 4 2" 4" 3"Max, 6"

6" 18.0 1.23 (d, Js" ¢»= 6.2, 3H) 4 5m 4 5m

" 161.8 - - -

m 43.4 3.25 (d, Jom 3m=7.0, 2H) [ 3 g g 3 g

3"“ 415 266 (m’ lH) 2”"5 4!"1’ 5"” 2”"5 4!"1

4"“ 147 113 (dl J3,m, g = 69, 3H) 2HII’ 37"!, 5"” 2HII’ 3"“

5 175.8 - - -
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Table 19. 'H (800 MHz) NMR spectroscopic data of natural upas#34 [4'-UP-2'-(asc-C4)-asc-C4, 14]
(CDs0OD) isolated from the exo-metabolome of P. quartusdecimus. Chemical shift was referenced to
(CD,HOD) = 3.31. NMR data are derived from spectra in supplementary file 1e — Figure 1.

IS

O

.

(0) 1 OH
5' , C4

6 07’

(0] 49 » 3 |2
am 01“ ()
2™ 2" 4"
O I:jH C4 3n
1 (o) o
upas#34 (14)

[4"-UP-2-(asc-C4)-asc-C4] jyo” *"

NH,

Position 6n (mult., J in Hz, intensity)
1 R
2a 2.38 (dd, J2a,3=6.8, 1H)
2b 2.49 (dd, J2a,20=13.7, J2v,3=8.3, 1H)
3 4.28 (m, 1H)
4 1.20 (d, J3,4=6.4, 3H)
1 4.77 (s, 1H)
2' 4.85 (1H)
3'ax 1.97 (J}'ax, 3eq = 13.7, 1H)
3'eq 2.11 (1H)
4 4.75 (1H)
5! 4.04 (dg, Ja,5= 9.4, 1H)
6' 1.14 (d, Js,6¢ = 6.1, 3H)
1" -
2"a 2.57 (dd, Jora, 37 = 7.6, 1H)
2'"b 2.62 (dd, Jova, 2w = 13.4, Jaw, 3n = 8.2, 1H)
3" 4.27 (m, 1H)
4" 1.24 (d, J3,4= 6.5, 3H)
" 4.68 (s, 1H)
M 3.72 (1H)
3Max 1.74 (J3max, 37eq = 13.4, 1H)
3"eq 1.93 (1H)
4" 3.49 (1H)
5" 3.57 (dg, Jan, s»= 9.6, 1H)
6" 1.21 (d, Jsm 6" = 6.2, 3H)
1"” -
2m 3.36 (t, Jom 3m= 6.4, 2H)
3m 2.51 (t, 2H)
4m _
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Table 20. 'H (800 MHz) NMR spectroscopic data of natural upas#28 [4'-UP-2'-(asc-C5)-asc-C4, 15]
(CDs0OD) isolated from the exo-metabolome of P. fukushimae. Chemical shift was referenced to (CD.HOD)
= 3.31 ppm. NMR data are derived from spectra in supplementary file 1e — Figure 2.

upas#28 (15)
[4'-UP-2'-(asc-C5)-asc-C4]

Position dn (mult., J in Hz, intensity)
1 R
2a 2.29 (dd, J2a,3= 6.0, 1H)
2b 2.48 (dd, J2a, 20 = 13.6, J2b,3= 8.0, 1H)
3 4.27 (m, 1H)
4 1.19(d, J3,4=6.1, 3H)
1 4.79 (s, 1H)
2! 4.80 (s.br, Ji,2=2.6, 1H)
3'ax 2.02 (ddd, \]2', 3lax = 36, \]3'ax, 3leq = 135, 1H)
3'eq 2.09 (ddd, J2. 3 = 4.9, 1H)
4! 4.73 (ddd, J3iax, 4 = 11.3, J3req, 4= 4.5, 1H)
5 4.07 (dg, Jo.5=9.6, 1H)
6' 1.15(d, Js.¢= 6.2, 3H)
1" -
2" 2.51 (t, 2H)
3"a 1.82 (m, 1H)
3"b 1.86 (m, 1H)
4" 3.86 (m, 1H)
5" 1.18 (d, J4 5»=6.2, 3H)
" 4.67 (s, 1H)
m 3.73 (s.br, Jim 2»=3.0, 1H)
3Max 1.77 (ddd, Jam, 3max = 3.1, J3max, 3meq = 13.1, 1H)
3"eq 1.95 (ddd, Jam, 3meq = 4.9, 1H)
4m 3.51 (ddd, J3max, 4 = 11.3, J3eq, 4m = 4.2, 1H)
S5 3.58 (dq, Jav sm= 9.6, 1H)
6" 1.22 (d, Jsm 6m= 6.1, 3H)
1”” -
m 3.36 (t, Jom, 3= 6.5, 2H)
3m 2.51 (t, 2H)
4"” -
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