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Structure elucidation for compounds 5-7

Koilodenoid E (5) had a molecular formular of CsHeOs as deduced from the
HRESIMS and '3C NMR data. The NMR data of 5 (Table S4) resembled those of 4,
except that the chloride group at C-16' in 4 was replaced by a hydroxy group in 5, which
was supported by the relatively downfield chemical shift of C-16’ (dc 62.7 in 5 vs dc
48.3 in 4) and the '"H-"H COSY correlations of H-15"/H,-16" (Figure S4). The relative
and absolute configurations of 5 except for C-15', were elucidated to be identical to
those of 4 based on the NOESY data (Figure S4B) and thire highly compatible ECD
curves (Figure S5). Finally, the absolute configuration of C-15" was determined as R by
Snatzke’s method. As shown in Figure S6, the ECD spectrum of compound 5 and
Mo2(OAc)4 in DMSO exhibits a negative Cotton effect at 310 nm, corresponding to a
negative dihedral angle of the O—C—C—0O moiety.

Koilodenoid F (6) gave a molecular formula of C4Hss07. Comparison of the 1D
NMR data of compounds 6 and 2 (Tables S1 and S5) revealed their structural closeness.
In-depth scrutiny of the NMR data (Figure S7), especially the HMBC correlations from
H-1 and H-10 to C-2 (oc 193.1) and the downfield chemical shift of C-4 (oc 143.21n 6
vs oc 116.8 in 2), revealed that an additional carbonyl was located at C-2 and conjugated
to the A® double bond in 6. Correspondingly, an absorption band at Amax 276 nm in the
UV spectrum (Figure S5) and two absorption peaks at 1676 and 1620 cm™! in the IR
spectrum further confirmed the presence of an enone moiety in 6. The absolute
configuration of 6 was determined as delineated by comparison of the ECD spectra
(Figure S5). Compound 6 was therefore identified as a 2-oxo derivative of 2.

Koilodenoid G (7) exhibited a molecular formula of C39HssO0s. The 'H and '*C NMR

data of 7 (Table S6) were very similar to those of 2, except for the presence of a carboxyl



group at dc 184.8 and the disappearance of an a-hydroxy ketone motif in 7. The
carboxyl group was assigned to C-15 based on the HMBC correlation from H3-17 to C-
15 (Figure S8). The absolute configuration of 7 was established as SR, 8S, 9§, 10R, 138,
4'R, 5'R, 8'S, 9'S, 10'R, 13'S by single-crystal X-ray diffraction with a Flack parameter
of 0.06 (10) (Figure S9).



Table S1. *H (400 MHz) and *3C (125 MHz) NMR Data for Compound 2 in CDCls.

No. &, multiplets (J in Hz) oc, type No. &4, multiplets (J in Hz) oc, type

1 1.46, m 17.5,CH, I’ 1.55, m 23.5, CH»
1.65, overlap 1.91, m

2 1.99, overlap 29.6,CH, 2’ 2.08, m 38.3, CH»
2.20, m 2.70, m

3 143.6,C 3 213.4,C

4 116.8, C 4 85.0,C

5 37.0,C 5’ 46.0,C

6 1.04, m 37.0,CH, 6 1.34, m 32.2, CHz
1.65, overlap 1.73, m

7 1.15, m 255,CH, 7 1.10, m 25.7, CHa
1.30, m 1.31,m

8 1.24, m 41.4,CH 8’ 1.33, m 40.9, CH

9 36.4,C 9’ 36.7,C

10 0.95,dd (12.4,2.0) 54.0, CH 100 224, m 46.4, CH

11 £0.99, m 341,CH, 11" pf122,m 34.8, CHz
al.6l,m al57, m

12 f1.35, overlap 28.0,CH, 12"  p1.35, overlap 28.0, CH»
a 1.82, overlap o 1.82, overlap

13 45.7,C 13’ 45.7,C

14 f1.13, overlap 35.1,CH, 14" p1.13, overlap 35.2, CH;
a 1.52, overlap a 1.52, overlap

15 2154,C 15’ 215.5,C

16 4.34, overlap 63.9, CH, 16" 4.34, overlap 63.9, CH»

17 1.16,s 20.8,CHs 17" 1.24,s 20.7, CHs

18 al.73, m 16.9,CH, 18  2.00-2.10, m (2H) 19.4, CH,
£ 1.99, overlap

19  0.90,s 20.7,CHs 19" 0.78,s 15.7, CHs

20 0.69,s 12.3,CHs 20" 0.71,s 12.5, CHs




Table S2. *H (400 MHz) and *3C (125 MHz) NMR Data for Compound 3 in CDCls.

No.  &n, multiplets (J in Hz) oc, type No.  on, multiplets (J in Hz) o, type

1 1.94, m 172,CH, I’ 1.59, m 23.6, CH»
2.01, m 1.93, m

2 1.97, m 258,CH, 2’ 2.11, m 38.2, CH»
2.24, m 2.70, m

3 145.6,C 3 213.2,C

4 113.7,C 4 85.1,C

5 37.0,C 5’ 45.7,C

6 1.1, m 377,CHy 6 1.36, m 32.2, CHz
1.89, m 1.73, m

7 1.19, m 25.6,CH, 7' 1.08, m 27.1, CHz
1.36, m 1.44, m

8 1.33, m 41.2,CH 8’ 1.35, m 40.9, CH

9 37.8,C 9’ 36.8,C

10 1.06, m 52.2,CH 10" 2.24,dd (11.6, 3.6) 46.5, CH

11 1.15, m 348,CH, 11"  1.18,m 34.9, CHz
1.58, m 1.59, m

12 f142,m 282,CH, 12" f134,m 28.2, CH>
a1.84, m 193, m

13 45.9,C 13’ 45.8,C

14 1.20, m 352,CH, 14" 1.15,m 35.2, CH:
1.59, m 1.56, m

15 215.5,C 15' 215.7,C

16 4.38, overlap 64.0, CH, 16"  4.38, overlap 64.0 CH»

17 1.27,s 21.0,CHs 17" 1.21,s 20.7, CHs

18 1.86, m 18.5,CH, 18 142,m 20.4, CH»
2.06, m 2.15, m

19 0.90,s 341,CHs 19" 0.82,s 15.9, CHs

20 0.88,s 12.0,CHs 20" 0.75,s 12.6, CH3




Table S3. *H (400 MHz) and *3C (125 MHz) NMR Data for Compound 4 in CDCls.

No. &y, multiplets (J in Hz) oc, type No. &y, multiplets (J in Hz) oc, type

1 1.50, m 17.7,CH, I’ 1.60, m 23.8, CH»
1.73, m 1.93, m

2 2.05, m 29.7,CH, 2’ 2.11, m 38.6, CHz
2.25, m 2.74, m

3 143.8,C 3 213.8,C

4 116.9,C 4’ 85.2,C

5 37.2,C 5’ 46.2,C

6 1.07, m 372,CH, 6 1.34, m 32.4, CH;
1.67, m 1.75, m

7 1.14, m 259,CH, 7 1.15, overlap 25.8, CH»
1.31,m 1.36, m

8 1.28, m 41.6, CH 8’ 1.28, m 41.3,CH

9 36.9,C 9 36.6,C

10 1.00, m 54.2,CH 100 2.25,m 46.5, CH

11 1.04, m 34.3, CH, 11’ 1.15, overlap 35.3, CH»
1.62, m 1.57, m

12 138, m 29.1,CH, 12"  fl141,m 28.1, CH»
o 1.87, overlap o 1.87, overlap

13 45.8,C 13’ 38.0,C

14 1.15, overlap 35.5, CH, 14 1.17, m 36.9, CH»
1.58, overlap 1.60, m

15 215.7,C 15" 3.39,dd (10.2, 2.6) 80.9, CH

16  4.39,s(2H) 64.0,CH, 16" 3.48,dd (10.8, 10.2) 48.3, CH»

3.78,dd (10.8, 2.6)

17 1.20, s 209,CHs 177 099,s 19.0, CH3

18 al.75, m 17.0,CHs 18 2.03,m 19.5, CH»
£2.01, m 2.05, m

19  0.94,s 20.8,CHs 19" 0.82,s 15.8, CHs

20 0.73, overlap 12.4,CH; 20" 0.73, overlap 12.6, CH3




Table S4. 'H (400 MHz) and *3C (125 MHz) NMR Data for Compound 5 in CDCls.

No. &, multiplets (J in Hz) oc, type No. &4, multiplets (J in Hz) oc, type

1 1.51,m 17.7,CH, I’ 1.58, m 23.8, CH»
1.70, m 1.94, m

2 2.05, m 29.7,CH, 2’ 2.11, m 38.6, CHz
2.25, m 2.74, m

3 143.8,C 3 213.8,C

4 116.9,C 4’ 85.2,C

5 37.2,C 5’ 46.2,C

6 1.10, m 372,CH, 6 1.34, m 32.4, CH;
1.67, m 1.75, m

7 1.16, m 259,CH, 7 1.15,m 25.8, CH
1.33, m 1.36, m

8 1.30, m 41.6, CH 8’ 1.32, m 41.2,CH

9 37.0,C 9 36.8,C

10 1.00, m 54.2,CH 100 223, m 46.6, CH

11 1.04, m 343,CH, 1I' 1.15,m 35.4, CH:
1.64, m 1.58, overlap

12 138, m 29.1,CH, 12"  fl141,m 28.1, CH>
a 1.58, overlap al.87, m

13 45.8,C 13’ 36.6,C

14 1.16, m 354,CH, 14" 0.84,m 36.5, CHz
1.58, m 1.33, m

15 215.7,C 15" 3.34,dd (9.4,2.8) 81.4, CH

16  4.38,s(2H) 64.0,CH, 16" 3.53,dd(10.8,9.4) 62.7, CHz

3.78,dd (10.8, 2.8)

17 1.20, s 209,CHs 177 099,s 19.2, CH3

18 al.75, m 17.0,CHs 18  2.05,m 19.5, CH»
£2.01, m 2.11, m

19  0.94,s 20.8,CHs 19" 0.82,s 15.8, CHs

20 0.73,s 12.4,CHs 20" 0.73,s 12.6, CH3
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Table S5. *H (400 MHz) and *3C (125 MHz) NMR Data for Compound 6 in CDCls.

No. &, multiplets (J in Hz) oc, type No. &4, multiplets (J in Hz) oc, type

1 1.61, m 349,CH, I’ 1.60, m 23.4, CH»
245, m 1.98, m

2 193.1,C 2! 2.10, m 37.8, CHz

2.74, m

3 142.4,C 3 212.7,C

4 143.2,C 4’ 854,C

5 394,C 5’ 46.3,C

6 1.32, m 359,CH, 6 1.37, m 32.1, CHz
1.77, m 1.82, m

7 1.22, overlap 251,CH, 7 1.22, overlap 25.4, CH,
1.40, overlap 1.40, overlap

8 1.36, m 41.0, CH 8’ 1.51, m 40.5, CH

9 36.3,C 9 36.7,C

10 1.58, m 52.6,CH 10" 2.55,dd (12.8,3.2) 46.0, CH

11 1.08, m 33.7,CH, 1I'’  1.20,m 34.7, CHz
1.60, m 1.56, m

12 143, m 28.0,CH, 12" f148,m 27.7, CHa
«1.86, m a1.86, m

13 45.7,C 13’ 45.5,C

14 1.18, m 35.,CH, 14" 1.20,m 35.1, CH»
1.56, m 1.56, m

15 215.5,C 15' 215.1,C

16 4.38, overlap 63.9, CH, 16"  4.38, overlap 63.9, CH»

17 1.20, s 20.8,CHs 17" 1.28,s 20.6, CH3

18  2.19,m 18.8,CHs 18 2.04,m 18.6, CH»
2.40, m 2.08, m

19 1.10, s 19.1,CHs 19" 0.85,s 15.9, CHs

20 0.76,s 12.1,CHs 20" 0.81,s 12.5, CHs
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Table S6. *H (400 MHz) and *3C (125 MHz) NMR Data for Compound 7 in CDCls.

No. &, multiplets (J in Hz) oc, type No. &4, multiplets (J in Hz) oc, type

1 1.49, m 177,CH, 1’ 1.60, m 23.7, CH»
1.69, m 1.94, m

2 2.01, m 298,CH, 2 2.13,m 38.4, CH
2.22, m 2.74, m

3 143.7,C 3’ 213.6,C

4 117.1,C 4 85.1,C

5 37.2,C 5' 458,C

6 1.09, m 37.2,CH, ¢ 1.38, m 32.3,CHz
1.64, m 1.77, m

7 1.17, m 257,CH, 7 1.12, m 25.6, CH>
1.36, m 1.38, m

8 1.22, m 41.7, CH 8’ 1.36, m 41.0, CH

9 36.8,C 9’ 36.5,C

10 0.98,dd (12.6, 1.8) 54.2,CH 100 2.26,dd (13.0, 3.4) 46.5,CH

11 1.02, m 345,CH, 11" 1.22,m 34.9, CH»
1.65, m 1.60, m

12 £ 1.47, m 289,CH, 12" pl14l,m 28.1, CH»
«2.00, m a1.86, m

13 42.0,C 13’ 46.1,C

14 1.24, m 36.1,CH, 14" 1.20,m 35.2, CH;
1.66, m 1.56, m

15 184.6,C 15’ 215.5,C

16/ 4.39, s (2H) 64.0, CH,

17 1.26,s 20.9,CH; 17" 1.24,s 21.4, CH;

18 1.77, m 17.0,CH; 18 2.07,m 19.5, CH»
2.01, m 2.14, m

19 0.94, s 20.9.CH; 19" 0.82,s 15.8, CH;3

20 0.74,s 12.4,CHs; 20" 0.75,s 12.6, CH3
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Table S7. X-ray Crystallographic Data for Compound 22

Identification code

cu 20211157 Om

Empirical formula C40H6006
Formula weight 636.88
Temperature/K 170.0
Crystal system triclinic
Space group P1

a/A 6.58220 (10)
b/A 7.3678 (2)
c/A 19.2597 (5)
a/® 82.8040 (10)
p/° 83.0410 (10)
/° 67.3320 (10)
Volume/A? 852.37 (4)

Z 1

Peale g/em’ 1.241
w/mm’! 0.640
F(000) 348.0

Crystal size/mm?

0.12 x 0.08 % 0.05

Radiation CuKa (4 =1.54178)
4.64 to 148.97

-8<h<8,-9<k<8,-23<1<24

20 range for data collection/°
Index ranges

Reflections collected 17711
Independent reflections 6389 [Rint = 0.0497, Rsigma = 0.0520]
Data/restraints/parameters 6389/3/426

Goodness-of-fit on F” 1.033

Final R indexes [I>=20 ()] R1=0.0392, wR> =0.0977
Final R indexes [all data] R1=0.0414, wR>» =0.1001
Largest diff. peak/hole/e A 0.22/-0.20

Flack parameter -0.07 (10)

Crystals of 2 were obtained from CHCl..
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Table S8. X-ray Crystallographic Data for Compound 32

Identification code

cu 2022189 Om

Empirical formula C40H6006
Formula weight 636.88
Temperature/K 150.0
Crystal system monoclinic
Space group P2,

a/A 6.9518 (2)
b/A 14.2638 (3)
c/A 17.5248 (4)
a/® 90

p/° 93.3940 (10)
/° 90
Volume/A? 1734.70 (7)
Z 2

Peale g/cm’ 1.219
w/mm-! 0.629
F(000) 696.0

0.08 x 0.05 x 0.03
CuKa (4 = 1.54178)

5.052 to 149.04
8<h<8,-17<k<17,-21<1<21

Crystal size/mm?

Radiation

20 range for data collection/°
Index ranges

Reflections collected 30435
Independent reflections 6985 [Rint= 0.0428, Rsigma = 0.0316]
Data/restraints/parameters 6985/1/426

Goodness-of-fit on F” 1.045

Final R indexes [I>=20 ()] R1=0.0288, wR> =0.0730
Final R indexes [all data] R1=0.0301, wR>=0.0739
Largest diff. peak/hole/e A 0.21/-0.17

Flack parameter 0.01 (5)

Crystals of 3 were obtained from CHCl..
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Table S9. X-ray Crystallographic Data for Compound 42

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

a/®

pr°

/°

Volume/A?

VA

Peale glom®

w/mm’!

F(000)

Crystal size/mm?

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [[>=20 (I)]
Final R indexes [all data]
Largest diff. peak/hole/e A
Flack parameter

mo 20211202 Om
C40H61Cl10Os5
657.33

170.0

monoclinic

P2,

6.4779 (3)
39.9833 (16)
7.3091 (3)

90

110.8930 (10)

90

1768.64 (13)

2

1.234

0.151

716.0

0.11 x 0.06 x 0.03

Mo Ko (A= 0.71073)

4.074 to 54.652

-8<h<8,-51<k<50,-8<1<9

17791

7158 [Rint = 0.0448, Ryigma = 0.0577]

7158/1/423
1.050

R1=0.0441, @R, = 0.0827
R1=0.0615, wR> =0.0922

0.19/-0.27
~0.06 (4)

Crystals of 4 were obtained from CHCl..
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Table S10. X-ray Crystallographic Data for Compound 72

Identification code
Empirical formula
Formula weight
Temperature/K

Crystal system

Space group

a/A

b/A

c/A

a/®

pr°

/°

Volume/A?

VA

pcalc g/cm?

w/mm-!

F(000)

Crystal size/mm?
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [[>=20 (I)]
Final R indexes [all data]
Largest diff. peak/hole/e A
Flack parameter

20220561 Om sq
C39Hs30¢

622.85

170.0

monoclinic

P2,

19.4735 (6)
7.8392 (2)
24.0193 (8)

90

107.264 (2)

90

3501.51 (19)

4

1.182

0.613

1360.0

0.09 x 0.05 x 0.04
Cu Ka (4 =1.54178)
4.752 to 149.498

24<h<24,-9<k<9,-29<1<30

58386

14096 [Rint = 0.0598, Rsigma = 0.0448]

14096/62/865
1.060

R1=0.0616, wR>=0.1705
R1=0.0734, wR>» =0.1821

0.48/-0.36
0.06 (10)

Crystals of 7 were obtained from CHCl..
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Scheme S1. Plausible biosynthetic pathway for 1-4.
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Figure S1. Key COSY, HMBC, and NOESY correlations of 2.
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Figure S2. Key COSY, HMBC, and NOESY correlations of 3.
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Figure S4. Key COSY, HMBC, and NOESY correlations of 5.
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Figure S5. The ECD spectra of compounds 4—6.
5
4+ —— compound 5/DMSO

— compound 5/Mo,(OAc),/DMSO

H
H 0
X T

favored conformation

AdL mol’ em”

/_‘ﬁ

3 I . 1
250 300 400

500

Wavelength (nm)

Figure S6. ECD spectra of compound S in a DMSO solution (blue) and in a DMSO
solution of Mo2(OAc)s (red) (The inherent ECD was subtracted).
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Figure S7. Key COSY, HMBC, and NOESY correlations of 6.
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Figure S8. Key COSY, HMBC, and NOESY correlations of 7.

Figure S9. X-ray ORTEP drawing of 7.
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Figure S10. "H NMR spectrum of natural Koilodenoid A (1) in CDCls.
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Figure S11. '°C NMR spectrum of natural Koilodenoid A (1) in CDCl;.
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Figure S12. HSQC spectrum of natural Koilodenoid A (1) in CDCls.
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Figure S13. 'H-'H COSY NMR spectrum of natural Koilodenoid A (1) in CDCl;.
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Figure S14. HMBC spectrum of natural Koilodenoid A (1) in CDCls.
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Figure S15. NOESY spectrum of natural Koilodenoid A (1) in CDCls.
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Figure S16. (+)-ESIMS spectrum of natural Koilodenoid A (1).
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Figure S17. (+)-HRESIMS spectrum of natural Koilodenoid A (1).
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Figure S18. IR spectrum of natural Koilodenoid A (1).
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Figure S19. '"H NMR spectrum of Koilodenoid B (2) in CDCl;.

1 13

()

[}

o
o

32



Figure S20. 3C NMR spectrum of Koilodenoid B (2) in CDCls.
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Figure S21. HSQC spectrum of Koilodenoid B (2) in CDCls.
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Figure S22. '"H-'H COSY spectrum of Koilodenoid B (2) in CDCls.
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Figure S23. HMBC spectrum of Koilodenoid B (2) in CDClIs.
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Figure S24. NOESY spectrum of Koilodenoid B (2) in CDClIs.
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Figure S25. (+)-ESIMS spectrum of Koilodenoid B (2).

RYKH-256D 1069 (10.823) Cm (1069-1028)
1007

297.28
| 297.31
15515
265.94
os 27
4 340.40
40.69

LCT PXE KE324
637.45
614.59
79062
538 44
51246 55656 e
51238 878.70
453.22

48260 81826

893.87 952.68

1067.21

1100

114127
1142.20

1200

1270.20

1300

1324 58

04-Sep-2021

1: TOF MS ES+

1379.21

16:34:35

421

38

1457.27

1471.70




Figure S26. (+)-HRESIMS spectrum of Koilodenoid B (2).
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Figure S27. IR spectrum of Koilodenoid B (2).
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Figure S28. '"H NMR spectrum of Koilodenoid C (3) in CDCl;.
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Figure S29. 3C NMR spectrum of Koilodenoid C (3) in CDCls.
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Figure S30. HSQC spectrum of Koilodenoid C (3) in CDCls.
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Figure S31. 'H-'H COSY NMR spectrum of Koilodenoid C (3) in CDCI;.
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Figure S32. HMBC spectrum of Koilodenoid C (3) in CDCls.
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Figure S33. NOESY spectrum of Koilodenoid C (3) in CDClIs.
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Figure S34. (+)-ESIMS spectrum of Koilodenoid C (3).
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Figure S35. (+)-HRESIMS spectrum of Koilodenoid C (3).
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Figure S36. IR spectrum of Koilodenoid C (3).

%Transmittance
s (7] (7] =1 =1 =1 -] -] o oo Co co [e2] =] [1e] =] [l=] [{=] E
= O oo [a=] [S] = (s3] o [==] S He [a7] [e2] = [Se] W= (7] oo o
S- - -
3470. 58
3
D_
< 2931. 02
2860. 81
=
m
@
E
=]
(=
o
wn
RS
=
= o
1701. 45
1470. 78
1452. 72
1392. 55
1282. 23
1210. 02
1189. 96
1093. 68
=4 1037. 52
(=]
1007. 43
734.64

49




Figure S37. "H NMR spectrum of Koilodenoid D (4) in CDCls.
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Figure S38. 3C NMR spectrum of Koilodenoid D (4) in CDCls.
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Figure S39. HSQC spectrum of Koilodenoid D (4) in CDCls.
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Figure S40. 'H-'H COSY NMR spectrum of Koilodenoid D (4) in CDCls.
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Figure S41. HMBC spectrum of Koilodenoid D (4) in CDCls.
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Figure S42. NOESY spectrum of Koilodenoid D (4) in CDCls.
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Figure S43. (+)-ESIMS spectrum of Koilodenoid D (4).
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Figure S44. (+)-HRESIMS spectrum of Koilodenoid D (4).

Qualitative Analysis Report

Data Filename ESIH202302552.d Sample Name D4-RYKH-256F
Sample ID Position P1-AL
Instrument Name Agilent 6520 Q-TOF Acq Method 20160322_MS_ESIH_POS_imin.m
Acquired Time 4/14/2023 14:24:47 IRM Calibration Status
DA Method small molecular data analysis method.m Comment ESIH by fangsu
User Spectra
Fragmentor Voltage Collision Energy Tonization Mode
175 0
x10 4 |+ Scan (rt: 0.29 min) ESIH202302552.d
=3
2
3 3
25
o 0
2 = =
2 9
@
151 g 8 _ -
@ 2
1 g =
g 2
2 o
0.5 ©
- - - - ‘I.‘.““‘ “| 11 |‘|“| L -
650 651 652 653 654 655 656 657 658 659 660 661 662 663 664 665 666 667 668
Counts vs. Mass-to-Charge (m/z)
Formula Calcul Results
|mll |Ca|c m/fz_|Diff (mDa) |Diff {ppm) IIon Formula |Ion
| 657.428]  657.428 0of 0.01]C40 HE2 CI 05 [MeH+ ]
--- End Of Report -
i~ Agilent Technologies Page 1 of 1 Printed at: 9:34 on: 4/20/2023
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Figure S45. IR spectrum of Koilodenoid D (4).
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Figure S46. "H NMR spectrum of Koilodenoid E (5) in CDCls.
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Figure S47. 3C NMR spectrum of Koilodenoid E (5) in CDCl;.
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Figure S48. HSQC spectrum of Koilodenoid E (5) in CDCls.
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Figure S49. 'H-'H COSY NMR spectrum of Koilodenoid E (5) in CDCls.
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Figure S50. HMBC spectrum of Koilodenoid E (5) in CDCls.
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Figure S51. NOESY spectrum of Koilodenoid E (5) in CDCls.
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LCT PXE KE324 10-Jan-2022

21:24:10
474A3 1162 (11.753) 1: TOF MS ES+
100+ 639.46 1.60e3
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Figure S52. (+)-ESIMS spectrum of Koilodenoid E (5).
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Figure S53. (+)-HRESIMS spectrum of Koilodenoid E (5).

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used fori-FIT = 3

Monoisctopic Mass, Even Electron lons
162 formula(e) evaluated with 1 results within limits (up to 50 best isctopic matches for each mass)

Elements Used:
C:0-47 H:0150 O:1-30
LCT PXE KE324 10-Jan-2022 21:24:10
474A3 1162 (11.753)
1: TOF MS ES+
1.60e+003
100 639.4612
%
640.4601
621.4482
657.4750
658.4700
1810109 279.0891 361.2304 464.3233512.4075 556 4471 698.5013715 5124 09,6509
o | +, 3383415 361 S R . | | 1157 8055750  864.5477 1028.7186 _1097.6508 l2iiasto
RS Em e L e ALAAANRSRAMM S Ly el A b st e e e A e e A
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
Minimum: .5
Maximum: 5.0 5.0 i)
Mass Calc. Mass mDa jejeil DEE 1-FIT i-FIT (Morm) Formula

6£39.4612 639.4625 -1.3 -2.0 9.5 67.7 0.0 c40 He3 Os

I
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Figure S54. IR spectrum of Koilodenoid E (5).
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Figure S55. '"H NMR spectrum of Koilodenoid F (6) in CDCl;.
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Figure S56. 3C NMR spectrum of Koilodenoid F (6) in CDCls.
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Figure S57. HSQC spectrum of Koilodenoid F (6) in CDCls.
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Figure S58. 'H-'H COSY NMR spectrum of Koilodenoid F (6) in CDCls.
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Figure S59. HMBC spectrum of Koilodenoid F (6) in CDCls.

(uddy zJ

011

0sT  OFT  0ST 09T 04T 08T 0BT Q02 QT2 022

0z1

0z 0g 0% 0g 03 04 08 06 00T

01

@ e¢

20 g

e

04

59

09

Sty

04

S F

0%

f1 (ppm!

S e

72

0Eq




Figure S60. NOESY spectrum of Koilodenoid F (6) in CDCls.
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Figure S61. (+)-ESIMS spectrum of Koilodenoid F (6).

LCT PXE KE324 26-Nov-2021
18:22:47
RYKH-475B 1168 (11.798) 1: TOF MS ES+
100+ 651.42 2.04e3
e
652 43
653 44
637.42 !
! 280.26
181.01 | 45336 62040 o4z ! | | ! | |
174.10 ] 32826 1:440.41 T ! g ﬁ 73046 794.43 ! ) 5 ! ! - ! ! ;
NG T TR RN ) gt waul L. A 90030 10989069 440 75110076 12018 130285 1367.82 143879 1493
0 1 LI T Tl 1 1 Ll Ll | 1 1 | ) 1 1 Ll L Ll U Ll U 1 J ) m/z
100 200 300 400 500 600 700 800 1000 1100 1200 1300 1400

74



Figure S62. (+)-HRESIMS spectrum of Koilodenoid F (6).

Elemental Composition Report

Single Mass Analysis

Tolerance = 2000 PPM / DBE: min= -1.5, max = 20.0
Element prediction: Off

Number of isotope peaks used fori-FIT =5

Monoisctopic Mass, Even Electron lons

69 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-50 H:0-80 0O:0-10

909.2008 240-5770 995 667 11027527

Page 1

18:22:47
RYKH-475B 1168 (11.798)
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[N ——— i WS et
100 200 300 400 500 600 700 800
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Maximum: 5.0 20.0 .0
Mass Calc. Mass mDa jejeil DEE 1-FIT i-FIT (Morm) Formula
651.4248  651.4261 1.3 2.0 11.5 101.8 0.0 cao

et ™ Mz
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Figure S63. IR spectrum of Koilodenoid F (6).
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Figure S64. "H NMR spectrum of Koilodenoid G (7) in CDCls.
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Figure S65. 3C NMR spectrum of Koilodenoid G (7) in CDCls.
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Figure S66. HSQC spectrum of Koilodenoid G (7) in CDCls.
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Figure S67. 'H-'H COSY NMR spectrum of Koilodenoid G (7) in CDCls.
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Figure S68. HMBC spectrum of Koilodenoid G (7) in CDCls.
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Figure S69. NOESY spectrum of Koilodenoid G (7) in CDCls.
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Figure S70. (+)-ESIMS spectrum of Koilodenoid G (7).
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Figure S71. (+)-HRESIMS spectrum of Koilodenoid G (7).

Elemental Composition Report

Single Mass Analysis

Tolerance = 1.0 PPM / DBE: min = -1.5, max = 30.0
Element prediction: Off

Number of isotope peaks used for FFIT = 5

Menoisotopic Mass, Even Electron lons
17 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Page 1

Elements Used:
C:2550 H:4060 0O:1-10
LCT PXE KE324 03-Sep-2021 21:1847
RYKH-207 1060 (10.716) Cm (1060-213:250)
1: TOF MS ES+
5.75e+002
100+ 623.4315
570.4618
*1 <
5264326 658.5108 3
702.5405
{ 746 5667 _776.2352
J 482.4073 B78.5417
9226796
1 a0 065 6964
10117042
1538215 264 0885 S l H__ *_. H I ImII 7_. Loy 3101.0885 12436538 1318.3416 1467.7623
- T 1 1 {|- 1 . I T I 1 L) N 1 I T T 1 1 I 1 L) T L) T I miz
100 200 300 600 700 800 200 1000 1100 1200 1300 1400 1500
Minimum: =1.5
Maximum: 5.0 1.0 30,0
Mass Calc. Mass mDba PEM DEE i=-FIT i-FIT (Homm) Formula
§23.4315  623.4312 0.3 0.5 10.5 42.4 0.0 c33 HS3 06



Figure S72. IR spectrum of Koilodenoid G (7).
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Figure S73. '"H NMR spectrum of compound 9 in CDCl.
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Figure S74. 3C NMR spectrum of compound 9 in CDCl.
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Figure S75. (+)-HRESIMS spectrum of compound 9.

Qualitative Analysis Report

Data Filename ESIH202202178.d Sample Name D4-0A5
Sample ID Pasition P1-A2
Instrument Name Agilent G6520 Q-TOF Acq Method 20160322_MS_ESIH_POS_1min.m
Acquired Time 772022 10:47:21 IRM Calibration Status ~ Elceci s
DA Method mall molecular data analysis method.m Comment ESIH by fangsu
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 Q ESI
x10 § |+ Scan (rt 0.0950 min) ESIH202202178.d
51 333.2058
4.6
4]
35
3
25
Nl
._.w- 334.2081
0.5
[} 3311868 | (32121 337 1785

326 327 328 328 390 391 332 333 334 335 336 337 338 339 340 341 42 M3 344
Counts vs, Mass-to-Charge (m/z)

Formula Calculator Results

_3? Calc mfz _|Diff {mDa) Diff {(ppm Ion Formula Ion
333.2059

333.206 .09 0.28|C20 H29 04 :,___HIV+

--- End Of Report ---

i~ Agilent Technologies Page 1 of 1 Printed at: 11:07 on: 7/7/2022
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Figure S76. '"H NMR spectrum of synthetic Koilodenoid A (1) in CDCl;.
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Figure S77. 3C NMR spectrum of synthetic Koilodenoid A (1) in CDCls.
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Qualitative Analysis Report

Data Filename ESIH202202179.d Sample Name D4-RY3
Sample ID Pasition P1-A3
Instrument Name Agilent G6520 Q-TOF Acq Method 20160322_MS_ESIH_POS_1min.m
Acquired Time 772022 10:48:38 IRM Calibration Status ~ [ERCecie
DA Method mall molecular data analysis method.m Comment ESIH by fangsu
User Spectra
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Figure S78. (+)-HRESIMS spectrum of synthetic Koilodenoid A (1).
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