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Table S1. 3C NMR spectroscopic data of compounds 1-10 (6 in ppm).

No. 14 20 3¢ 4c 5¢ 6 77 8¢ 94 10
1 83.5 84.0 77.5 82.0 84.6 85.5 84.1 83.2 82.8 79.2
2 199.7 200.4 132.7 198.2 197.2 71.6 72.3 197.0 72.5 70.6
3 125.6 125.1 130.2 124.4 125.0 443 127.6 126.6 127.4 127.3
4 163.3 165.2 145.8 164.4 163.2 147.4 134.9 161.7 134.2 133.9
5 47.9 44.6 39.7 43.5 42.5 42.5 42.8 43.3 42.5 47.6
6 31.7 24.8 26.9 25.7 25.1 27.1 25.5 27.4 27.5 32.7
7 111.0 84.4 83.6 77.4 82.2 75.7 73.9 74.8 754 79.2
8 52.5 43.3 37.6 38.8 42.6 53.6 51.4 47.8 47.9 47.4
9 47.8 43.5 43.7 45.1 48.0 48.8 46.6 53.4 53.7 53.3

10 48.8 49.1 44.7 47.6 46.2 42.2 42.3 49.2 46.0 41.5
11 69.5 74.4 69.6 73.7 210.2 111.0 111.1 74.9 75.3 75.5
12 85.5 75.8 759 754 82.4 80.0 81.8 176.4 176.6 176.2
13 29.9 28.6 32.0 294 36.2 42.8 33.3 54.0 54.2 55.8
14 82.9 63.2 46.1 67.9 52.4 76.9 78.6 79.9 79.9 81.2
15 82.7 102.5 30.6 52.9 67.3 72.3 74.2 69.0 69.3 71.6
16 171.5 174.5 171.8 168.4 174.5 175.3 173.0 174.9 175.1 173.8
18 13.0 16.0 15.2 9.0 16.2 14.5 10.8 12.6 12.8 14.3
19 12.9 11.9 114 11.9 9.9 12.3 10.7 9.2 9.5 16.3

29 21.6 22.5 111.3 22.7 22.6 110.1 21.9 22.7 21.8 222

30 12.8 23.1 22.5 20.6 23.1 67.8 72.2 68.7 69.0 71.7
1’ 52.7

2 Measured in CsDsN, 125 MHz for 3C NMR.  Measured in CsDsN, 150 MHz for 3C NMR. ¢ Measured in CDCls, 100 MHz for 3C NMR. ¢ Measured in CsDsN, 75 MHz for 3C
NMR. ¢ Measured in CsDsN, 100 MHz for 3C NMR.



Table S2. '"H NMR spectroscopic data of compounds 1-5 (6 in ppm, ] in Hz)*.

No.

1b

2¢ 3¢ 44 54
1 4.00, s 4.20, s 4.34,s 4.01,s 3.98, s
2 5.76, d (9.6)
3 6.07,brs 6.11,s 6.31,d (9.6) 6.08, brs 6.06, br s
5 2.92, m 3.20, d (13.0) 2.75 2.89,d (11.8) 2.95,d (12.1)
6 a 2.59, dd (14.0, 4.0) a2.29,dt (14.6,3.2) a1.96, m a2.23,dt(14.8,3.0) « 2.23, dt (14.5, 3.3)
B 2.24, t (14.0) B 1.86, m B2.09 B2.01 $2.03, m
7 3.97, m 4.20, m 4.34,t(3.0) 4.50, m
9 2.11,d (2.3) 2.76,brs 2.35,d (10.3) 2.04 3.72,s
11 5.45, m 5.72 4.17 4.84, br s
12 4.72,dd (4.6,1.8) 4.10, m 4.17 3.92, m 3.94,d(2.7)
13 3.17,qd (7.2, 1.8) 2.94 2.09 2.83,qd (7.0, 2.3) 2.37, m
14 2.95 1.57, m 1.81
15 5.13,s a 4.06,dd (19.2, 11.6) 3.63,s 5.42,d (10.1)
B2.76
18 1.34,d (7.2) 1.48, d (6.5) 1.17,d (7.0) 0.89, d (7.0) 1.33,d (7.3)
19 1.39, s 1.38, s 1.10, s 1.11, s 1.22, s
29 1.70, s 1.77,s ab5.00,s 1.96, s 1.96, s
b4.87,s
30 1.96, s 1.77,s 1.11, s 1.58, s 1.17,s
1’ 3.83, s
11-OH 6.89, d (5.7)
14-OH 7.05,s

@ Overlapped signals were reported without designating multiplicity. > Measured in CsDsN, 500 MHz for '"H NMR. ¢ Measured in CsDsN, 600 MHz for "H NMR. 4 Measured in

CDCls, 400 MHz for '"H NMR.



Table S3. 'H NMR spectroscopic data of compounds 6-10 (6 in ppm, ] in Hz) ~

No. 6 7¢ 8¢ 9c 10°¢
1 3.88, d (8.6) 4.03 447, s 4.03,d (7.5) 4.12,d (7.8)
2 4.10, m 4.63,br s 4.55 4.47
3 a2.38,t(11.9) 5.81,brs 6.10, s 5.76, br s 5.77,s
B 2.87
5 2.74 2.68, d (13.7) 3.17,d (12.5) 2.76,d (13.6) 2.30
6 2.13 a 2.23,dt (15.0, 2.1) a2.36,d (15.2) a 2.20,dt (15.1, 2.8) a2.09, m
B 2.05, td (15.0, 13.7) B 222, m B 2.04,ddd (15.1, 13.6, 2.8) B2.33, m
7 5.23,s 5.10, d (4.6) 4.65,br s 4.55 4.47
9 3.34, s 3.64, s 3.33,s 3.02, s 3.40,s
12 4.16,d (3.6) 4.20,br s
13 2.90 3.08, m 2.95,q(7.3) 2.92,q(7.5) 3.01, q(74)
15 5.61, s 497, s 5.44, s 5.40, s 5.26, s
18 1.85,d (7.0) 1.32,d (6.9) 1.74,d (7.3) 1.72,d (7.5) 1.87,d (7.4)
19 1.67, s 1.67,s 1.33, s 1.45, s 1.50, s
29 a4.98, s 1.66, s 1.80, s 1.63, s 1.72,s
b4.74,s
30 a4.67,d (8.8) a4.87,dd (9.6, 1.7) ab5.63,d (12.2) ab5.63,d (12.2) ab.50, d (11.3)
b 4.10, d (8.8) b 4.02 b 4.38,d (12.2) b 4.37,d (12.2) b 4.53,d (11.3)
14-OH 5.55, s 7.77,s 8.48, s
15-OH 8.88,d (5.1)

* Overlapped signals were reported without designating multiplicity. * Measured in CsDsN, 300 MHz for 'H NMR. ¢ Measured in CsDsN, 500 MHz for 'H NMR. ¢ Measured in

GsDsN, 400 MHz for '"H NMR.



Table S4. 'H and *C NMR spectroscopic data for 11-14 (6 in ppm, ] in Hz)

11° 12¢ 134 14c¢
no- oc oH Oc oH Oc oH Oc OH
1 86.7 3.27 84.0 3.87,d (2.4) 82.7 4.03, s 84.9 452,s
2 70.3 4.01, m 199.1 198.2 197.9
3 43.6 al2l 1240 6.02,brs 1244  6.09,s 1264 6.16,brs
B 2.10, dt (12.8, 4.6)
4 28.8 1.52, m 165.1 164.5 162.9
5 44 .4 1.37, m 42.5 2.86,d (12.1) 43.6 2.88,d (13.7) 42.5 3.26,d (12.5)
6 26.5 a1.62,d (13.6) 25.1 a2.01, m 26.1 a 2.29,dt (14.4, 2.9) 26.0 a2.33,dt (15.1, 2.9)
B 1.86 B 2.11, td (14.5, 12.4, 2.0) B 2.10, m B 2.02,td (15.1, 12.5, 2.9)
7 83.3 4.36,brs 81.9 424, s 81.5 4.63,t (3.0) 72.1 5.26, t (2.9)
8 41.1 37.3 48.2 52.9
9 53.7 3.12,s 40.3 1.80, d (2.4) 45.0 211 48.1 3.82,s
10 429 47.9 43.1 46.3
11 2126 72.2 4.84, m 73.7 4.90, t (2.8) 109.9
12 785 4.47,d (11.0) 75.3 3.35, m 77.0 3.90, t (2.6) 81.3 481, s
13 41.8 2.27,dq (11.0, 6.8) 26.3 2.34,ddd (7.3, 5.0, 2.4) 35.9 2.43,qd (7.3,3.2) 148.4
14 455 1.87 55.0 1.51, t (5.7) 75.9 79.8
15 28.6 a 3.27 65.3 4.76,t (6.2) 71.2 5.36, s 76.2 5.67, s
B2.90, dd (18.7, 6.5)
16 170.5 172.7 175.9 174.3
18 15.7 1.23,d (6.8) 16.4 1.04,d (7.3) 12.5 1.23,d (7.3) 119.7 a6.12,d (1.8)
b 5.65, d (1.8)
19 123 1.59, s 11.7 1.07, s 124 1.18, s 10.8 1.62,s
29  20.1 0.77, d (6.3) 22.1 1.94, s 22.8 1.97, s 22.8 1.78, s
30 235 1.12, s 24.5 1.42,s 174 1.52, s 68.0 a4.55,d (8.6)

b 4.02, d (8.6)

*Overlapped signals were reported without designating multiplicity. * Measured in CsDsN, 600 MHz for 'H NMR, 150 MHz for 3C NMR. ¢ Measured in DMSO-ds, 300 MHz for

H NMR, 75 MHz for 3C NMR. ¢ Measured in CDCls, 400 MHz for '"H NMR, 100 MHz for 3C NMR. ¢ Measured in CsDsN, 300 MHz for 'H NMR, 75 MHz for 3C NMR.



Table S5. Anti-proliferation activities of quassinoids on human leukemia cell lines.

Compound K562 (I1Cs0, uM) # HL-60 (ICso, uM) “
1 >10 >10
2 >10 >10
3 >10 >10
4 >10 >10
5 6.33 £0.35 4.77 +0.47
6 >10 >10
7 >10 >10
8 >10 >10
9 >10 >10
10 >10 >10
11 >10 >10
12 4.31+0.23 2.90 +0.35
13 3.23+0.12 3.50 £ 0.57
14 8.20 +0.85 5.97 + 0.55

#]Cso is the concentration of compounds that inhibited 50% cell proliferation.
Data are mean + s.d., n = 3 biological replicates.



1. X-ray crystallographic analysis of 1
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Figure S1. X-ray structure of 1.

Colorless needles of 1 were obtained in methanol solvent. The crystal data was
collected using an Oxford-Diffraction SuperNova diffractometer with Cu Ka
radiation. The crystal structure was solved by direct methods using the SHELXS
program and refined by the SHELXL-2018 program and full-matrix least-squares
calculation. Crystallographic data for compound 1 have been deposited with the

Cambridge Crystallographic Data Centre (CCDC 2105724).

Table S2. Crystal data and structure refinement for 1.

Empirical formula C20H260s
Formula weight 394.41
Temperature/K 99.99(10)
Crystal system orthorhombic
Space group P2:2121

a/A 7.17350(10)



b/A
c/A

o

o/
p/e

Y/

Volume/A3

Z

Qaaleg/cm?

p/mm’

F(000)

Crystal size/mm?

Radiation

10.18810(10)
24.5189(2)
90

90

90
1791.95(3)

4

1.462

0.948

840.0

0.14 x 0.13 x 0.12

CuKa (A = 1.54184)

20 range for data collection/°7.21 to 147.054

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on 2

Final R indexes [[>=20 (I)]

Final R indexes [all data]

-8<h<8§,-12<k<12,-29<1<30

21948

3593 [Rint = 0.0301, Rsigma = 0.0140]

3593/0/261

1.115

R1=10.0306, wR2 = 0.0806

R1=0.0307, wR2 = 0.0807

Largest diff. peak/hole / e A3 0.20/-0.41



Flack parameter 0.06(4)

2. X-ray crystallographic analysis of 2

Figure S2. X-ray structure of 2.

Colorless needles of 2 were obtained in methanol solvent. The crystal data was
collected using an Oxford-Diffraction SuperNova diffractometer with Cu Ka
radiation. The crystal structure was solved by direct methods using the SHELXS
program, and refined by the SHELXL-2018 program and full-matrix least-squares
calculation. Crystallographic data for compound 2 have been deposited with the

Cambridge Crystallographic Data Centre (CCDC 2105722).



Table S3. Crystal data and structure refinement for 2.

Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

/A

o

of
B/°

Y/

Volume/A3

Z

Qcaleg/cm?

p/mm-*

F(000)

Crystal size/mm?
Radiation

20 range for data

collection

C21H300s
410.45
100.00(10)
monoclinic
P2:
8.0642(2)
10.6239(3)
11.9568(3)
90
107.411(2)
90
977.44(5)

2

1.395

0.888

440.0

0.14 x 0.12 x 0.11

CuKa (A = 1.54184)

7.75 to 146.844



Index ranges 9<h<10,-12<k<13,-14<1<14
Reflections collected 9576

Independent reflections 3595 [Rint = 0.0302, Rsigma = 0.0220]
Data/restraints/parameters 3595/1/274

Goodness-of-fit on F? 1.068

Final R indexes [I>=20 (I)] Ri=0.0353, wR2=0.0943

Final R indexes [all data] Ri:=0.0355, wR2=0.0946

Largest diff. peak/hole / e
0.23/-0.21
A3

Flack parameter 0.09(8)



3. X-ray crystallographic analysis of 3

Figure S3. X-ray structure of 3.

Colorless needles of 3 were obtained in methanol solvent. The crystal data was
collected using an Oxford-Diffraction SuperNova diffractometer with Cu Ka
radiation. The crystal structure was solved by direct methods using the SHELXS
program, and refined by the SHELXL-2018 program and full-matrix least-squares
calculation. Crystallographic data for compound 3 have been deposited with the

Cambridge Crystallographic Data Centre (CCDC 2105723).

Table S4 Crystal data and structure refinement for 3.

Empirical formula C20H3006
Formula weight 366.44
Temperature/K 293(2)
Crystal system monoclinic
Space group P2:

a/A 7.0067(2)

b/A 13.4001(4)



c/A

o

o
Br°

Y/°

Volume/A3

Z

Qcaleg/cm?

p/mm’

F(000)

Crystal size/mm?

Radiation

9.7581(3)
90
90.421(2)
90
916.17(5)
2

1.328
0.795
396.0

2% 2x7?

CuKa (A = 1.54184)

20 range for data collection/®9.062 to 147.176

Index ranges

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

Final R indexes [[>=20 (I)]

Final R indexes [all data]

-8<h<8§,-16<k<16,-11<1<12

8696

3440 [Rint = 0.0639, Rsigma = 0.0435]

3440/1/244

1.039

R1=0.0355, wR2=0.0891

R1=0.0373, wR2=0.0908

Largest diff. peak/hole / e A® 0.18/-0.26

Flack parameter

0.09(9)



4. X-ray crystallographic analysis of 4

Figure S4. X-ray structure of 4.

Colorless needles of 4 were obtained in methanol solvent. The crystal data was
collected using an Oxford-Diffraction SuperNova diffractometer with Cu Ka
radiation. The crystal structure was solved by direct methods using the SHELXS
program, and refined by the SHELXL-2018 program and full-matrix least-squares
calculation. Crystallographic data for compound 4 have been deposited with the

Cambridge Crystallographic Data Centre (CCDC 2105731).

Table S5. Crystal data and structure refinement for 4.

Empirical formula C20H2607
Formula weight 378.41
Temperature/K 100.00(10)
Crystal system orthorhombic
Space group P2:12121

a/A 9.63490(10)

b/A 12.0407(2)



/A 15.6703(2)

af° 90

B/° 90

Y/° 90

Volume/A3 1817.93(4)

Z 4

Qcaleg/cm?® 1.383

p/mm-* 0.868

F(000) 808.0

Crystal size/mm? 0.14x0.12 x0.11
Radiation CuKa (A =1.54184)

20 range for data collection 9.262 to 146.826

Index ranges -11<h<11,-12<k<14,-19<1<19
Reflections collected 14343

Independent reflections 3607 [Rint = 0.0285, Rsigma = 0.0201]
Data/restraints/parameters 3607/0/251

Goodness-of-fit on F? 1.042

Final R indexes [[>=20 (I)] Ri1=0.0284, wR2=0.0741

Final R indexes [all data] R1=0.0290, wR2 = 0.0746

Largest diff. peak/hole / e A#0.22/-0.20

Flack parameter -0.05(6)



5. X-ray crystallographic analysis of 5

Figure S5. X-ray structure of 5.

Colorless needles of 5 were obtained in methanol/pyridine mixed solvent. The
crystal data was collected using an Oxford-Diffraction SuperNova diffractometer
with Cu Ka radiation. The crystal structure was solved by direct methods using the
SHELXS program, and refined by the SHELXL-2018 program and full-matrix
least-squares calculation. Crystallographic data for compound 5 have been deposited

with the Cambridge Crystallographic Data Centre (CCDC 2105730).

Table Sé6. Crystal data and structure refinement for 5.

Formula weight 457.51
Temperature/K 100.00(10)
Crystal system monoclinic
Space group 12

a/A 7.84600(10)
b/A 12.85380(10)
/A 22.0124(2)

ao/° 90



pre
Y/°
Volume/A3
Z

Quag/em’
p/mm-

F(000)

Crystal size/mm?

Radiation

20 range for data collection/°7.976 to 147.044
Index ranges

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

Final R indexes [[>=20 (I)]

Final R indexes [all data]

95.8390(10)
90
2208.45(4)
4

1.376

0.828

976.0

0.14 x0.13 x 0.11

CuKa (A = 1.54184)

-9<h<9,-15<k<15,-27<1<27

20973

4407 [Rint = 0.0497, Rsigma = 0.0283]

4407/1/305

1.029

R1=0.0334, wR2=0.0879

R1=0.0336, wR2 = 0.0884

Largest diff. peak/hole / e A% 0.22/-0.23

Flack parameter

0.05(7)

6. X-ray crystallographic analysis of 6



Figure S6. X-ray structure of 6.

Colorless needles of 6 were obtained in methanol/pyridine mixed solvent. The
crystal data was collected using an Oxford-Diffraction SuperNova diffractometer
with Cu Ka radiation. The crystal structure was solved by direct methods using the
SHELXS program, and refined by the SHELXL-2018 program and full-matrix
least-squares calculation. Crystallographic data for compound 6 have been deposited

with the Cambridge Crystallographic Data Centre (CCDC 2105729).

Table S7. Crystal data and structure refinement for 6.

Empirical formula C20H34012
Formula weight 466.47
Temperature/K 113(20)
Crystal system orthorhombic
Space group P212:2

a/A 13.8037(6)
b/A 12.1850(6)

c/A 12.0498(5)



af° 90

B/° 90

Y/° 90

Volume/A? 2026.75(16)

Z 4

Qcaleg/cm? 1.529

p/mm-* 1.079

F(000) 1000.0

Crystal size/mm? ?x?x7?

Radiation Cu Ka (A =1.54184)

20 range for data collection/°7.336 to 147.508

Index ranges -17<h<11,-14<k<14,-14<1<10
Reflections collected 7421

Independent reflections 3904 [Rint = 0.0401, Rsigma = 0.0517]
Data/restraints/parameters  3904/0/314

Goodness-of-fit on F? 1.144

Final R indexes [I>=20 (I)]  R1=0.0503, wR2=0.1441

Final R indexes [all data] R1=0.0530, wR2=0.1464

Largest diff. peak/hole / e A% 0.46/-0.45

Flack parameter -0.04(9)

7. X-ray crystallographic analysis of 7



Figure S7. X-ray structure of 7.

Colorless needles of 7 were obtained in methanol solvent. The crystal data was
collected using an Oxford-Diffraction SuperNova diffractometer with Cu Ka
radiation. The crystal structure was solved by direct methods using the SHELXS
program, and refined by the SHELXL-2018 program and full-matrix least-squares
calculation. Crystallographic data for compound 7 have been deposited with the

Cambridge Crystallographic Data Centre (CCDC 2105727).

Table S8. Crystal data and structure refinement for 7.

Empirical formula C20H30010
Formula weight 430.44
Temperature/K 100.00(10)
Crystal system orthorhombic
Space group P2:12121

a/A 6.94750(10)

b/A 9.86740(10)



/A 28.8229(4)

af° 90

B/° 90

Y/° 90

Volume/A3 1975.92(4)

Z 4

Qcaleg/cm? 1.447

p/mm-* 0.983

F(000) 920.0

Crystal size/mm? 0.13x0.12x0.11
Radiation CuKa (A =1.54184)

20 range for data collection/®6.132 to 147.044

Index ranges -8<h<8,-12<k<12,-35<1<35
Reflections collected 22539

Independent reflections 3946 [Rint = 0.0695, Rsigma = 0.0368]
Data/restraints/parameters  3946/0/283

Goodness-of-fit on F? 1.059

Final R indexes [[>=20 (I)] Ri1=0.0372, wR2=0.0994

Final R indexes [all data] R1=0.0389, wR2>=0.1016

Largest diff. peak/hole / e A 0.28/-0.27

Flack parameter -0.12(9)



8. X-ray crystallographic analysis of 8

Figure S8. X-ray structure of 8.

Colorless needles of 8 were obtained in methanol solvent. The crystal data was
collected using an Oxford-Diffraction SuperNova diffractometer with Cu Ka
radiation. The crystal structure was solved by direct methods using the SHELXS
program, and refined by the SHELXL-2018 program and full-matrix least-squares
calculation. Crystallographic data for compound 8 have been deposited with the

Cambridge Crystallographic Data Centre (CCDC 2105725).

Table S9. Crystal data and structure refinement for 8.

Empirical formula C20H3013
Formula weight 480.45
Temperature/K 100.01(10)
Crystal system orthorhombic
Space group P2:12121

a/A 7.02070(10)

b/A 13.3311(2)



/A 22.4885(3)

af° 90

p/° 90

v/° 90

Volume/A? 2104.78(5)

Z 4

Qcaleg/cm?® 1.516

p/mm-* 1.097

F(000) 1024.0

Crystal size/mm? 0.9x0.7x0.5
Radiation CuKa (A =1.54184)

20 range for data collection/°7.71 to 147.848

Index ranges -6<h<8,-16<k<16,-27<1<27
Reflections collected 20217

Independent reflections 4187 [Rint = 0.0429, Rsigma = 0.0296]
Data/restraints/parameters  4187/0/317

Goodness-of-fit on F? 1.040

Final R indexes [[>=20 (I)] Ri1=0.0282, wR2=0.0723

Final R indexes [all data] R1=0.0298, wR2=0.0734

Largest diff. peak/hole / e A® 0.25/-0.26

Flack parameter -0.01(6)



9. X-ray crystallographic analysis of 9

Figure S9. X-ray structure of 9.

Colorless needles of 9 were obtained in methanol solvent. The crystal data was
collected using an Oxford-Diffraction SuperNova diffractometer with Cu Ka
radiation. The crystal structure was solved by direct methods using the SHELXS
program, and refined by the SHELXL-2018 program and full-matrix least-squares
calculation. Crystallographic data for compound 9 have been deposited with the

Cambridge Crystallographic Data Centre (CCDC 2105726).

Table S10. Crystal data and structure refinement for 9.

Empirical formula C20H2609
Formula weight 410.41
Temperature/K 100.00(10)
Crystal system monoclinic
Space group C2

a/A 17.7027(6)

b/A 8.4150(3)



/A 12.3274(3)

af° 90

p/° 99.070(3)

v/° 90

Volume/A? 1813.43(10)

Z 4

Qcaleg/cm?® 1.503

p/mm-* 1.004

F(000) 872.0

Crystal size/mm? 0.9x0.7x0.5
Radiation CuKa (A =1.54184)

20 range for data collection/°7.262 to 147.362

Index ranges 21<h<21,-10k<10,-15<1<15
Reflections collected 16975

Independent reflections 3635 [Rint = 0.0514, Rsigma = 0.0313]
Data/restraints/parameters  3635/1/270

Goodness-of-fit on F2 1.149

Final R indexes [I>=20 (I)] = R1=10.0388, wR2=0.1073

Final R indexes [all data] R1=0.0396, wR2=0.1080

Largest diff. peak/hole / e A® 0.67/-0.27

Flack parameter 0.10(9)



10. X-ray crystallographic analysis of 10

Figure S10. X-ray structure of 10.

Colorless needles of 10 were obtained in methanol solvent. The crystal data
was collected using an Oxford-Diffraction SuperNova diffractometer with Cu Ka
radiation. The crystal structure was solved by direct methods using the SHELXS
program, and refined by the SHELXL-2018 program and full-matrix least-squares
calculation. Crystallographic data for compound 10 have been deposited with the

Cambridge Crystallographic Data Centre (CCDC 2105728).

Table S11. Crystal data and structure refinement for 10.

Empirical formula C20H2s010
Formula weight 428.42
Temperature/K 100.00(10)
Crystal system orthorhombic
Space group P2:2121

a/A 7.2511(2)



b/A
c/A

o

o/
p/e

Y/

Volume/A3

Z

Qaaleg/cm?

p/mm’

F(000)

Crystal size/mm?

Radiation

10.6856(3)
24.0611(9)
90

90

90
1864.31(10)
4

1.526

1.042

912.0

0.9 x 0.7 x 0.5

CuKa (A = 1.54184)

20 range for data collection/°7.348 to 147.984

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on 2

Final R indexes [[>=20 (I)]

Final R indexes [all data]

-8<h<8§,-13<k<13,-29<1<29
17396

3693 [Rint = 0.0511, Rsigma = 0.0405]
3693/0/282

1.082

R:1=0.0375, wR2=0.0878

R1=0.0426, wR2 = 0.0896

Largest diff. peak/hole / e A3 0.21/-0.24



Flack parameter 0.07(10)

11. UV, IR, HR-ESI-MS, and NMR spectra of 1-14
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Figure S11. UV spectrum of compound 1
100
80r
601 -
BQ @ s | E
- 5 g T~
40 £ & L as B BT
=} I - co
2 <E  FEEST S
3 ) % =t
X o T~ <%
201 RE s =
Re .
D s | s | s | s
4000 3000 2000 1000 400

Wavenumber [cm-1]

Figure S12. IR (KBr disc) spectrum of compound 1



ErﬂlS FormulaResults: +Scan (0. 857 nin) x
miz lon Formula Abundance
(=R T 395.1696 (M+H)+ C20 H27 08 105912.6
Best Formula (M)  lon Formula Calc miz Score Mass Calc Mass Diff (ppm) Abs Diff (ppm) Abund Match Spacing Match
= | | caoHze 08| c20H27 08| 39517|  9502| 3941624) 394 1628 1.08| 1.08| 84,51 99.62
Isotope Abund% Calc Abund% Calc Abund Sum®% miz Calc miz Diff (ppm) Abund Sum%
1 100 100 79.21| 3951696 39517 1.05 82.88
2 17.57 2225 17.62| 396.1728 396.1735 1.68 14.56
3 3.08 4 3.17| 3971761 397.1758 -0.67 256
;JJ_[]S Spectrum Results x
ie ot QEEG[EADC 5 -/[m]F]% % &S
x10 5 |1ESI Scan (0.857 min) Frag=17E.0V P27-23-EL4-3-a.d
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Figure $13. HR-ESI-MS spectrum of compound 1
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Figure S14. 'H NMR spectrum of compound 1
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Figure S16. DEPT-135 spectrum of compound 1
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ESFormulaResults: +Scan (0. 328ain) x
miz lon Formula Abundance
= | 4331832 (M+Na)*| C21 H30 Na 08| 527543
Best Formula (M) lon Formula Calc miz Score Mass Calc Mass Diff (ppm)  Abs Diff (ppm) Abund Match  Spacing Match
=Y | ce1ms008| c21H30Na OB 4331833 9839 4101938 4101941 0.32| 032 9581 98 46
Isatope Abund% Calc Abund%  Calc Abund Sum% miz Calc m/z * Diff (ppm) Abund Sum%
1 100 100 7836 4331832 4331833 029 80.07
2 2091 2336 1831 434.1862] 4341867 119 16.74
3 398 425 333 4351908) 4351891 379 318
1l XS Spectrum Resul ts x
iew tlQ@E ¢ Haloe s =l[nP% % sl
4«10 4 |ESI Scan (0.928 min) Frag=175.0Y F21-8-11-EL3-2.d
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Figure $23. HR-ESI-MS spectrum of compound 2
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Figure S24. 'H NMR spectrum of compound 2
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Figure S25. 3C NMR spectrum of compound 2
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Figure 526. DEPT-135 spectrum of compound 2
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ESFormulaResults: + Scan (0. 566min) b3
miz lon Formula Abundance
= 371.1831 (M+Na)+ C20 H28 Na 05 77399.6
Best Farmula (M) lon Farmula Calc miz Score Mass Calc Mass Diff (ppm)  Abs Diff (ppm)  Abund Match Spacing Match
2 | | 20 H28 05| 20 H28 Na 05| 371 1829 9957| 3481939 3481937 -054| 054| 99.56 99.15
Isotope  Abund% Calc Abund%  Calc Abund Sum% miz Calc miz *  Diff (ppm) Abund Sum%
1 100 100 79.68 3711831 371.1829 -0.49 80.16
2 2145 2214 17.64 372.1869| 372.1863 -1.61 17.19
3 331 3.38 268 373.1892| 373.1889 -0.67 265
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Figure S33. HR-ESI-MS spectrum of compound 3
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Figure S34. 'H NMR spectrum of compound 3
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Figure S36. DEPT-135 spectrum of compound 3
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KSFormulaResults: +Scan (0. 782nin) %

miz lon Formula Abundance
EHpe 4011574 (M+Na)+ C20 H26 Na O7 52616.4
Best Farmula (M) lon Formula Calc miz Score Mass Calc Mass Diff (ppm) Abs Diff (ppm) Abund Match  Spacing Match
= | | c20H26 07| 20 H26 Na 07| 401.1571| 9071  378.1682| 3781679 -0.95| 0.95| 96.24 66.94
Isotope Abund% Calc Abund% Calc Abund Sum% miz Calc miz Diff (ppm)  Abund Sum%
1 100 100 79.38| 4011574 401.1571 -0.88 7689
2 2161 222 17.62 402.1616 4021605 -2.88 17.01
3 547 3.79 3| 403.1536 403.1629 23.16 4.3
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Figure $43. HR-ESI-MS spectrum of compound 4
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Figure S44. 'H NMR spectrum of compound 4
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Figure S50. NOESY spectrum of compound 4
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Figure S52. IR (KBr disc) spectrum of compound 5
SFormulaResults: + Scan (1.154min)
miz lon Formula Abundance
- o R T )
Best Formula (M) lon Formula Calc miz Score Mass Calc Mass Diff (ppm)  Abs Diff (ppm) Abund Match Spacing Match
= | | c20H26 07| €20 H26 Na 07 | 4011571 9292| 3781682 378.1679| 082 082 8945 8398
Isotops  Abund% Calc Abund%  Calc Abund Sum®% miz Cale miz Diff (ppm)  Abund Sum%
1 100 100 7938 4011574| 4011571 076 8161
2 185 222 1762 4021614] 402 1605 23 15.1
3 404 379 3| 4031559 4031629 1746 33
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Figure S53. HR-ESI-MS spectrum of compound 5
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Figure S54. 'H NMR spectrum of compound 5
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Figure S57. '"H-'"H COSY spectrum of compound 5
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Figure S61. UV spectrum of compound 6
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Figure S62. IR (KBr disc) spectrum of compound 6

iSYNSFormulaResults: +Scan (0. 378min)

miz lon Formula Abundance
= [ 3 435.1626 (M+Na)+ C20 H28 Na 09 12085.3

Best Formula (M) lon Formula Calc m/z Score Mass Calc Mass Diff (ppm)  Abs Diff (ppm) Abund Match  Spacing Match
= | | C20+28 09| G20 28 Na 08| 435.1626 9221|  4121734] 4121733 -0.19) 0.19| 94.48 73.95

Isotope  Abund% Cslc Abund%  Calc Abund Sum% miz Calc miz Diff (ppm)  Abund Sum%

1 100 100 79.04| 4351628 435.1626 -0.18 80.42

2 19.72 223 17.62| 436.1654 436.166 127 15.86

3 462 422 3.33| 4371781 437.1682 -22.56 372

;JJ_[[S Spectrum Results

iew QB ¢ [EHADC 2 - [mlP% % s

4104 [tESI Scan (0.378 min) Frag=176.0¥ P3-26-N]-12-20-EL3-6.d
1.4 435, 1626
1.3 (M+Ha) +
1.2
1.14
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Figure S63. HR-ESI-MS spectrum of compound 6
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{GiESFormula Results: + Scan {0. 281 nin)

miz lon Formula Abundance
E[} 4351621 (M+Na)+ C20 H28 Na 09 35039.8
Best Formula (M) lon Formula Calc miz Score Mass Calc Mass Diff (ppm) Abs Diff (ppm) Abund Match  Spacing Match
= C20 H28 08| €20 H28 Na 08| 435.1626| 90.2 412.1729) 4121733 1.03| 1.03| 96.83 64.46
Isotope Abund% Calc Abund%  Calc Abund Sum% miz Calc miz Diff (ppm)  Abund Sum%
1 100 100 79.04| 43571621 435.1626 0.99 79.38
2 20.83 223 17.62| 436.1658 436.166 0.37 16.53
3 5.19 4.22 3.33 437.181 437.1682 -29.24 4.09
;JJ_[[S Spectrum Results x
ia et QE# C[EAD @2 - /[0F% % &
x10 % |TESI Scan (0. 281 min) Frag=175.0V P27-18-20-EL2.d
5]
4.5
4] 435. 1621
(M) +
3.6
3
2.5
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1
0.5
0t Jn‘ i " JALK po hAL .l““ A Lo i i.lx[l L - Lo L s sl |
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Figure S73. HR-ESI-MS spectrum of compound 7
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Figure S74. 'H NMR spectrum of compound 7
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Figure S75. 3C NMR spectrum of compound 7
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Figure S76. DEPT-135 spectrum of compound 7
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Figure S81. UV spectrum of compound 8
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Figure S82. IR (KBr disc) spectrum of compound 8

EGQIS FormulaResults:+ Scan (0. 318min)

m/z lon Formula Abundance
=k (M+Na)+  C20 H24 Na 09 22669.9
Best Formula (M) lon Formula Calc miz Score Mass Calc Mass Diff (ppm)  Abs Diff (ppm) Abund Match  Spacing Match
= |  ceoma00| c20H24Na09) 4311313 9487) 4081418 408142 053 053] 96.58 83.03
Isotope Abund% Calc Abund% Calc Abund Sum®% miz Calc miz Diff (ppm) Abund Sum%
1 100 100 78.72 431.1311 431.1313 0.47 77.95
2 2146 2225 17.52 432133 4321347 372 16.73
3 558 421 331 433.1324| 433.1369 10.44 435
4 1.25 0.57 0.45 434.1323| 434.1396 16.85 0.97
EJlllS Spectrum Results x
2ot QEHC[EA 01 - |[L][PF% % El
=104 |[TESI Sean (0,918 min) Frag=176.0V P3-26-NJ-12-20-EL3-2.d
431, 1311
2.2 (=) +
24
1.8+
1.6
1.4
1.2+
1 461, 1395
0.8+
0.6 4
0.4
0.2
0 Ll s i 1, L A bt b, I
420 422 424 436 428 400 432 43d 435 438 4o 4d2 4dd 4d6 448 450 452 454 466 4BB 460 462 d6d 466 468 470 472 474 476 478

Counts ws. Mass—to~Charge (m/z)

Figure S83. HR-ESI-MS spectrum of compound 8
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{9iESFormulaResults: + Scan {0.237nin)

lon Formula Abundance
(M+Na)+  C20 H26 Na 09 17677.4
Best Formula (M) lon Formula Calc miz Score Mass Calc Mass Diff (ppm) Abs Diff (ppm) Abund Match Spacing Match
2 | | c20HE 08| C20H26 Na 08| 433 1469 9765 4101579 4101577 -064| 0.64| 97.83 93.42
Isotope Abund% Calc Abund% Calc Abund Sum% miz Calc miz Diff (ppm)  Abund Sum%
1 100 100 79.06| 433.1472 433.1469 -0.63 79.51
2 20.95 2227 17.61| 434.1494 434.1503 203 16.66
3 4.82 421 3.33| 4351547 435.1528 -4.82 3.84
EJl[lS Spectrum Results X
2o tQBMC[EHa 9 e 1 L% % s =
210+ [YESI Sean (0.237 min) Frag=175.0V PG-22-EL4.d
433,472
1.7
W+ 2+
el (+Hf=)
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Figure S93. HR-ESI-MS spectrum of compound 9
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Figure §95. 3C NMR spectrum of compound 9
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Figure §97. '"H-'H COSY spectrum of compound 9
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Figure $102. IR (KBr disc) spectrum of compound 10

iGlESForaulaResults: + Scan (0. 536min)

miz lon Formula Abundance
=B
Best Formula (M) lon Formula Calc miz Score Mass Calc Mass Diff (ppm) Abs Diff (ppm) Abund Match  Spacing Match
=} | c20H26 08| C20 H26 Na 09 433.1469| 95.12] 4101578 4101577 -0.24| 0.24| 84.3 98.43
Isotope Abund% Calc Abund%  Calc Abund Sum?% miz Calc miz Diff (ppm)  Abund Sum%
1 100 100 79.08 433147 4331489 -0.22 83.07
2 17.63 2227 1761 4341508 4341503 -14 1464
3 275 421 3.33 435.1546| 435.1526 -4.61 2.28
§_|]_|_lS Spectrum Results x
oo tlQB# ClEaloc 1 - /[m[F% % El o
%105 |*ESI Scan (0.536 min) Frag=175.0Y DG-1.d
5. 754 433, 1470
554 (EHfa)+
9,26
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Figure S103. HR-ESI-MS spectrum of compound 10
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Figure $106. DEPT-135 spectrum of compound 10
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Figure $108. HSQC spectrum of compound 10

[V

r T T T T T T T

10.0 9.0 8.0 7.0 6.0 5.0 4.0
2 (ppm)

T T

3.0

2.0 1.0 0.0

Figure $109. HMBC spectrum of compound 10
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Figure $110. NOESY spectrum of compound 10
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Figure S112. IR (KBr disc) spectrum of compound 11
E‘ﬂls FormulaResults: +Scan (1. 207 min) x
m/z Formula Abundance
o i I T S 7]
Best Formula (M) lon Formula Cale mfz Score Mass Calc Mass Diff (ppm) Abs Diff (ppm) Abund Match Mass Maich
= | | c20 H30 08| ©20 H30 Na 08| 389.1935) 8903) 3662048 3662042 18| 16| 95.85 98.05
Isotope Abund% Calc Abund% Calc Abund Sum% miz Calc miz Diff (ppm)  Abund Sum%
1 100 100 79.23 389.194| 389.1935 -1.49 77.47
2 2236 2221 17.59| 1390.1982| 390.1969 -3.42 17.33
3 544 358 2.84| 3911886 391.1994 27.72 421
4 1.28 043 0.34| 3921868 392.2021 39 0.99
;JJ_[[S Spectrum Results x
ieozQBW ¢ E]alo e s /Mm% % ko
210 4 |1EST Scan (1. 207 min) Frag=17E.0V P13-15-19-EL4-3-3.d
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Bl 403. 1737
0.2
o do s Ao o JILJLA A At b 111A_L I in e L b Y
432 434 436 438 4do 4dz od4 4ds

372 574 3TA 378 A80 G2 364 3BA 98B 900 AW2 394 396 398 400 402 404 408 408 410 41z 414 41m 418 420 42z 424 438 428 450

Counts ws. Mass—to-Charze (m/z)

Figure $113. HR-ESI-MS spectrum of compound 11




89L°0
8LLO
611°1
86T°T
61T
€71
8ST'T
99¢°T
$8ET
88¢°T
61S°T]
9¢s°T
165°T]
719°T |
§€9°T
8H8'T
¥S811
898°T
8T
8L8'T
888°T
880°C
960°T
01T
0112
LITT
197°C
0LT'T
0877
088°C
168°C
16T
276°C

—t

8TI°¢
0sT°€
ILTE
8T’¢
€0€°€
010'%
L10Y
rding
(4294
LSVY
SLY'Y
L1€9

2.02 0.98 1.0000 1.03 2.04 4.02 0.99 1.02 4.01 2.98 2.98

1.01 1.01 1.02

1.00 0.99

1.00

3.5

f1 (ppm)

Figure S114. '"H NMR spectrum of compound 11
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Figure S115. 3C NMR spectrum of compound 11
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Figure S116. DEPT-135 spectrum of compound 11
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Figure S117. UV spectrum of compound 12
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Figure S118. IR (KBr disc) spectrum of compound 12

iGNSFormulaResults: + Scan (0. 686nin)

miz lon Formula Abundance
- o T T A 2]
Best Formula (M) lon Formula Calc miz Score Mass Calc Mass Diff (ppm)  Abs Diff (ppm) Abund Match Spacing Match
= | | c20H28 07| c20H28 Na 07| 4031727 95.81 3301842 3801835 17| 17| 89.95 99.03
Isotope  Abund% Calc Abund%  Calc Abund Sum% miz Calc miz Diff (ppm)  Abund Sum
1 100 100 79.38 403.1734 4031727 -1.61 824
2 155 2292 17.63| 404.1764 4041761 -0.66 15.24
3 287 3.78 3.01 4051778 405.1788 1.81 236
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Figure $S119. HR-ESI-MS spectrum of compound 12
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Figure $120. 'H NMR spectrum of compound 12
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Figure $121. 3C NMR spectrum of compound 12
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Figure S122. DEPT-135 spectrum of compound 12
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Figure §123. UV spectrum of compound 13
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Figure S124. IR (KBr disc) spectrum of compound 13

{GHNSFormulaResults: +Scan 0. 200min)

400

miz lon Formula Abundance
BB o6 (et Caoks 05— 2asiss)
Best Formula (M) lon Formula Calc miz Scaore Mass Calc Mass Diff (ppm) Abs Diff (ppm) Abund Match  Spacing Match
B | | c20Hzs 08| c20 H2s Na 0| 419.1676| 98.27 396.1781| 3961784 0.73 0.73| 96.71 97.56
Isotope  Abund% Calc Abund%  Calc Abund Sum% miz Calc m/z Diff (ppm)  Abund Sum%
1 100 100 79.2 419.1674 419.1676 067 7752
2 2343 2228 17.63 42017 420171 2.48 18.18
3 557 4 3.7 421.1734 421.1734 -0.08 432
EJJLIS Spectrum Results
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Figure S125. HR-ESI-MS spectrum of compound 13
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Figure $126. 'H NMR spectrum of compound 13
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Figure $127. 3C NMR spectrum of compound 13
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Figure S128. DEPT-135 spectrum of compound 13
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Figure §129. UV spectrum of compound 14
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Figure $130. IR (KBr disc) spectrum of compound 14
NS FormulaResults: + Scan (0. 330min) x
mfz lon Formula Abundance
=] I ®  431.1314 (M+Na)+ C20 H24 Na 09 22562.2
Best Farmula (M)  lon Formula Cale miz Score Mass Calc Mass Diff (ppm) Abs Diff (ppm) Abund Match Spacing Match
a | | ©20 H24 09| €20 H24 Na 09 4311313] 9584 4081422] 403142 036 038 96.36 87.12
Isotope Abund% Calc Abund%  Calc Abund Sum% miz Calc miz Diff (ppm)  Abund Sum%
1 100 100 78.72| 4311314 4311313 -0.37 7647
2 2095 2225 17.52| 4321335 4321347 2.66 16.44
3 527 4.2 3.31| 4331335 433.1369 8.01 414
4 1.22 0.57 0.45| 434.1315 434.1396 18.7 0.96
x
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iv e QEHC[EHA 0 c 2 -] % % 8=
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Figure S131. HR-ESI-MS spectrum of compound 14
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Figure $132. "H NMR spectrum of compound 14
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Figure S133. 3C NMR spectrum of compound 14



210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
fl (ppm)

Figure S134. DEPT-135 spectrum of compound 14



