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Compound 1:C14HgO4; ESI-MS m/z: 241 [M+H]".
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"H NMR spectrum of compound 1 in CDCl3 (400 MHz).
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T: FTMS + p ESI Full ms [100.0000-1500.0000]
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Figure S3: ESI-MS spectrum of compound 1.

miz

Compound 2: C13HsO4; ESI-MS m/z: 229 [M+H]*, 227 [M-HJ-.
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Figure S4: '"H NMR spectrum of compound 2 in DMSO-ds (400 MHz).
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Figure S5: '3C NMR spectrum of compound 2 in DMSO-ds (100 MHz).
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Figure S6: ESI-MS spectrum of compound 2.
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Compound 3: C14H1004; ESI-MS m/z: 241 [M-H]", 243 [M+H]".
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Figure S7: '"H NMR spectrum of compound 3 in DMSO-ds (400 MHz).
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Figure S8: *C NMR spectrum of compound 3 in DMSO-ds (100 MHz).
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Figure S9: ESI-MS spectrum of compound 3.
Compound 4: C14H100s; ESI-MS m/z: 257 [M-H]".
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Figure S10: 'H NMR spectrum of compound 4 in DMSO-ds (400 MHz).
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Figure S11: >*C NMR spectrum of compound 4 in DMSO-ds (100 MHz).
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Figure S12: ESI-MS spectrum of compound 4.
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Compound 5: C1aH100s; ESI-MS m/z: 257 [M-HT, 259 [M+H]".
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Figure S13: 'H NMR spectrum of compound 5 in DMSO-ds (400 MHz).
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Figure S14: '3C NMR spectrum of compound 5 in DMSO-ds (100 MHz).
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Figure S15: ESI-MS spectrum of compound 5
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Compound 6: CisH1406; ESI-MS m/z: 325 [M-HT, 327 [M+H]".
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Figure S16: 'H NMR spectrum of compound 6 in DMSO-ds (400 MHz).
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Figure S17: '3C NMR spectrum of compound 6 in DMSO-ds (100 MHz).
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Figure S18: ESI-MS spectrum of compound 6.
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Compound 7: Ci14H100s; ESI-MS m/z: 257 [M-H]".
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Figure S20: '3C NMR spectrum of compound 7 in CDCl3 (100 MHz).
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Figure S21: ESI-MS spectrum of compound 7.

Compound 8: C14H1004; ESI-MS m/z: 243 [M+H]", 241 [M-H]".
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Figure 22: '"H NMR spectrum of compound 8 in DMSO-ds (400 MHz).
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Figure S23: '*C NMR spectrum of compound 8 in DMSO-ds (100 MHz).
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Figure S24: ESI-MS spectrum of compound 8.
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Compound 9: Ci14H1004 ; ESI-MS m/z: 241 [M-H]".
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Figure S25: 'H NMR spectrum of compound 9 in DMSO-ds (400 MHz).
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Figure S26: '>*C NMR spectrum of compound 9 in DMSO-ds (100 MHz).
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Figure S27: ESI-MS spectrum of compound 9.

Compound 10: C13HsO4; ESI-MS m/z: 227 [M-HJ, 229 [M+H]".
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Figure S28: 'H NMR spectrum of compound 10 in DMSO-ds (400 MHz).
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Figure S29: '3C NMR spectrum of compound 10 in DMSO-ds (100 MHz).
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Figure S30: ESI-MS spectrum of compound 10.
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Compound 11: Ci9H18010; ESI-MS m/z: 405 [M-H]".
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Figure S31: '"H NMR spectrum of compound 11 in DMSO-ds (400 MHz).
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Figure S32: 3C NMR spectrum of compound 11 in DMSO-ds (100 MHz).
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Figure S33: ESI-MS spectrum of compound 11.

Compound 12: C13HsOs; ESI-MS m/z: 213 [M+H]".
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Figure S34: 'H NMR spectrum of compound 12 in DMSO-ds (400 MHz).
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Figure S35: '3*C NMR spectrum of compound 12 in DMSO-ds (100 MHz).
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Figure S36: ESI-MS spectrum of compound 12.
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Compound 13: CisH1606; ESI-MS m/z: 327 [M-H].
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Figure S37: '"H NMR spectrum of compound 13 in Acetone-ds (400 MHz).
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Figure S38: '3C NMR spectrum of compound 13 in Acetone-ds (100 MHz).
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Figure S39: ESI-MS spectrum of compound 13.

Compound 14: Ci1sH14O6; ESI-MS m/z: 325 [M-H]".
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Figure S40: '"H NMR spectrum of compound 14 in DMSO-ds (400 MHz).
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Figure S41: °C NMR spectrum of compound 14 in DMSO-ds (100 MHz).
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Figure S42: ESI-MS spectrum of compound 14.
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Compound 15: CisH160s; ESI-MS m/z: 311 [M-H]".

L-HP-13
single pulse
N 0 = <D ~ NONO—-OMMENWDOTON o« < f=Rt =]
PEREEREFS 8 23-5388338821Lx8 E N R
$3ISSTRRNER f SNNQRRIEERRLCCe = PR32
Ll e e S S S e [7=] 0 W0 W W WWWmWWWWwWwWwwn P — T —
= [ e e ~
|
L L J( VL N,
M ¥ T Y T
Loo o = - @
P pe = = = oo
T T T T T T T T T T T T T T T T T :
8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 5 1.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 {(ppm}
. 1 .
Figure S43: '"H NMR spectrum of compound 15 in DMSO-ds (400 MHz).
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Figure S44: 3C NMR spectrum of compound 15 in DMSO-ds (100 MHz).
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Figure S45: ESI-MS spectrum of compound 15.
Compound 16: C14H1006; ESI-MS m/z: 273 [M-H]".
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Figure S46: 'H NMR spectrum of compound 16 in DMSO-ds (400 MHz).
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Figure S47: '3*C NMR spectrum of compound 16 in DMSO-ds (100 MHz).
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Figure S48: ESI-MS spectrum of compound 16.
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Compound 17: C19H150s; ESI-MS m/z: 373 [M-H]".
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Figure S49: '"H NMR spectrum of compound 17 in DMSO-ds (400 MHz).
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Figure S50: '3C NMR spectrum of compound 17 in DMSO-ds (100 MHz).
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Figure S51: ESI-MS spectrum of compound 17.
Compound 18: C20H20010; ESI-MS m/z: 419 [M—H]".
HP-44. 10. 1. 1rx
@ 2. 5% 10t
wn SO~ F~OE N0 OO~NONNQONDIOTM AN DOONMOO S
« —DONOM~N—ONM~O O MOOWMONN~ ——OQO0 OO NN—O® ~©
b TR ENEE 35N KR CER NN s R 3SR s 2R
— NN OLLLLT OO ONOMEIOEOO MMM OO
| ——
2.0 10M
F1.5% 10
1. 0> 10™
k5. 0% 101
\
1
1
1
1 1
I
. \
) u U (S| LY VU I
WLL Ky i AP
cyBwa YLy S G o o g
SHHRD BODDH O O Mmmn
23332 5200 8 meeee
T T T T T T T T T T T T T T T T T T T T T T T T T T
145 14.0 13.5 13.0 12 120 1.5 1L0 10.5 10.0 9.5 9.0 8.5 80 7.5 7.0 6.5 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 1.5
f1 (ppm)
.
1 .
Figure S52: "H NMR spectrum of compound 18 in DMSO-ds (600 MHz).
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Figure S53: °C NMR spectrum of compound 18 in DMSO-ds (150 MHz).
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Figure S54: ESI-MS spectrum of compound 18.
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Figure S57: ESI-MS spectrum of compound 19.
Compound 20: C14H1006; ESI-MS m/z: 273 [M-H]".
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Figure S58: 'H NMR spectrum of compound 20 in DMSO-ds (400 MHz).
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Figure S59: '3C NMR spectrum of compound 20 in DMSO-ds (100 MHz).
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Figure S60: ESI-MS spectrum of compound 20.
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Compound 21: CisH120s; ESI-MS m/z: 271 [M-H]
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Figure S61: 'H NMR spectrum of compound 21 in CDCl3 (400 MHz).
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Figure S62: >C NMR spectrum of compound 21 in CDCl3 (100 MHz).
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Figure S63: ESI-MS spectrum of compound 21.
Compound 22: C14H100s; ESI-MS m/z: 281 [M+Na]", 257 [M-H].
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Figure S64: 'H NMR spectrum of compound 22 in DMSO-ds (400 MHz).
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Figure S65: '*C NMR spectrum of compound 22 in DMSO-ds (100 MHz).
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Figure S66: ESI-MS spectrum of compound 22.
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Compound 23: C14H100s; ESI-MS m/z: 273 [M-HT, 297 [M+Na]".
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Figure S67: '"H NMR spectrum of compound 23 in DMSO-ds (400 MHz).
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Figure S68: '3C NMR spectrum of compound 23 in DMSO-ds (100 MHz).
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Figure S69: ESI-MS spectrum of compound 23.
Compound 24: Ci1sH140¢; ESI-MS m/z: 325 [M-HJ, 327 [M+H]"
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Figure S70: 'H NMR spectrum of compound 24 in DMSO-ds (400 MHz).
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Figure S71: '*C NMR spectrum of compound 24 in DMSO-ds (100 MHz).
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Figure S72: ESI-MS spectrum of compound 24.
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Table 1: 'H (400 MHz) and *C (100 MHz) data for compounds 1,3,4 and 7 (J in ppm).

1 (CDCly) 3 (DMSO-dy) 4 (DMSO-dy) 7 (CDCly)
H/C 'H 3¢ 'H 3¢ 'H 3¢ 'H 3¢
1 7.64,1H,s 103.3 145.2 162.6 162.7
5 145.5 1465 02LIHd 979 677,1Hd 1116
(2.1,Hz) (8.4 Hz)
3 153.9  7381Hd 1236 165.7  7.53,1Ht 136.6
(9.1 Hz) (8.4 Hz)
6.37,1H,d
4 690,1Hs og1 /-27IHd 443, 08937 68TIHA 60
(9.2 Hz) (2.1,Hz) (8.4 Hz)
s TA4SIHd 1179 7.541HA 1174 7441HAD g9 138.4
(8.0 Hz) (8.5 Hz) (9.1,3.1 Hz)
6 7.67,1H,m 1343  7791Htd 1346 7.541Hd 1243  7.28,1Hd 1212
(7.9,1.7 Hz) (9.1 Hz) (8.8 Hz)
7.36,1H,td
7 (8009Hz 1241  74L1Hm 1239 1556 6.71,1Hd 1059
(8.8 Hz)
g 830IHdd 507  8I141Hdd |55 7.50,1Hd  gs54 154.0
(8.0,1.9 Hz) (7.9,1.7 Hz) (3.1 Hz)
9 176.2 175.0 179.4 182.7
10 6.10,2H,s 102.6
4a 153.9 149.5 149.9 155.0
3a 156.1 154.6 157.3 145.7
8a 121.4 121.4 120.1 111.6
9a 116.6 116.2 101.9 109.6
1-OH 12.09,1H,s
2-OH 9.39,1H,s
7-OH 10.96,1H,s
1-OCH,4 3.83,3Hs  60.8
7-OCHj3 387,1Hs 556
8-OCHj3 3.96,3H,;s  56.9
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Table 2: 'H (400 MHz) and *C (100 MHz) data for compounds 9,10,13 and 14 (6 in ppm).

9 (DMSO-dy) 10 (DMSO-d;) 13 (Acetone) 14 (DMSO-dy)
H/C lH 13C lH 13C lH 13C ]H 13C
1 7472Hm 1083 7.442H,d 108.3 162.8 162.4
(3.0 Hz)
2 153.9 153.6 108.9 6.16,1JH,d 97.8
(2.0 Hz)
3 732,1Hdd 1235 7292H,dd  124.4 166.6 164.8
(9.0,3.1 Hz) (9.0,3.0 Hz) : '
4 7.581Hd 119.5 750,2H,d 1194 642 1Hs  95.1 6.39,1H,d 93.7
(9.0 Hz) (9.0 Hz) (2.0 Hz)
5 148.4 7.502H,d  119.4 742,1Hd 1197 109.3
(9.0 Hz) (9.0 Hz)
6 7472Hm 1163 7292H,dd 1244  734,1Hdd 55 1452
- (9.0,3.0 Hz (9.1,2.9 Hz)
7 136IHt o5 153.6 154.6
(8.0 Hz) 143.3
7.71,1H,dd d
8 11,dd 1195 7.44.2H.d 1083 109.3
(8.0,1.5 Hz) (3.0 H) Zés(f’}ll;’d 734,11
9 175.7 175.8 ' 181.2 178.8
6.871Hd |/
11 (10.0 Hz) :
12 5.92,1H,d 130.7
13 (10.1Hz) 777
14 1.473Hs 275
15 1.47,3H.s
I'n 3.07,1H,dd
(14.4,7.8 Hz) 296
1 2.93,1H,dd
(14.4,7.8 Hz)
' 4.44,1H,dd
2 (7835Hz) 0%
3 148.2
4.93,1H.t
4'a (1.0 Hz)
o 476,10t 105
(1.0 Hz)
5 1.843H,;s 183
4a 149.0 149.3 157.3 157.0
5a 145.8 149.3 150.7 147.2
8a 121.2 121.0 121.8 12.5
9a 121.5 121.0 103.3 101.5
2-OH 9.89,1H,s
7-OH 9.89,1H,s
5-OCH;3.98,3H,s  56.2
41
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Table 3: 'H (400 MHz) and "*C (100 MHz) data for compounds 15,16,20 and 21 (6 in ppm).

15 (DMSO-dj) 16 (DMSO-dj) 20 (DMSO-d,) 21 (CDCly)
H/C g 13¢ 1q 3¢ g |Efg) g Bc
1 159.4 158.9 1589  7.53,1H,s 1007
2 109.7  63LIHd 953 ¢34 1Hbrs 95.5 145.3
(2.1 Hz)
3 163.2 162.6 163.1 146.3
4 6.44,1H,s 92.9 6.35,1H,d 947 6.46,1H,brs 95.1 134.8
(2.1 Hz)
s 7ASIHA 1187 gopqpg 1020 1319 7S81Hd g
(9.0 Hz) (8.4 Hz)
6 7.261Hdd 122.1 149.1 1502  TTLIHE 343
(9.0,3.1 Hz) (7.8 Hz)
7 153.7 1492  OBLIHA 0 73900t 124
(8.6 Hz) (7.2 Hz)
g TAZIHd 509 g341ms 1092 7400Hd 1159  8351Hd 167
(3.0 Hz) (8.5 Hz) (7.8 Hz)
9 179.6 172.6 1732 176.2
4a 155.2 161.5 161.8 145.0
Sa 148.8 152.0 145.5 156.0
8a 120.3 114.6 112.3 121.4
9a 101.7 104.9 104.8 114.6
. 3.17,1Hd
' .0 ) 20.8
2" 520,1Hm 1242
3 130.4
4 1633Hs 252
5 1733Hs 175
1-OCH, 3813Hs 557  3.823Hs 557
2-OCH, 4.023Hs  56.6
4-OCH; 4.13,3H,s 61.8

© 2026 ACG Publications. All rights reserved.

42



Table 4: 'H (400 MHz) and "*C (100 MHz) data for compounds 11,17 and 19 (J in ppm).
'H (600 MHz) and "*C (150 MHz) data for compound18 (J in ppm).

11 (DMSO-dy)

17 (DMSO-dy)

18 (DMSO-dy)

19 (DMSO-dy)

H/C " e 'H 3¢ 'H Bc IH B¢
1 161.0 7.75,1H,d 110.8 160.9 160.8
2.9 Hz)
6.77,1H,d ( 6.81,1H,d 6.82,1H,dd
2 (83 Hy) 109.9 153.7 (8.3 Hz) 1100 (g410Hz 1101
3 T6T1Ht 34g 7.59,1H.dd 1254 T6%IHt 300 7731HdAd 1373
(8.3 Hz) (9.1,3.0 Hz) (8.3 Hz) (8.4,8.4 Hz)
4 7031Hd 1972  7.66,1Hd 1194 7.06,1Hd 1979 7.07,1Hdd  107.1
(8.3 Hz) (9.1 Hz) (8.5 Hz) (8.4,1.0 Hz)
5 7301Hs 1034  7.651Hd 1180 737,1H,s 103.1 7-64.2H.dd 1193
(9.1 Hz) (5.4,2.6 Hz)
6 153.2 7.87,1H,ddd 1353 1538 104 2H,,dd 126.4
(7.0,7.1,1.7 Hz) ' (5.4,2.6 Hz) 6.
7 1448  7.48,1H,ddd 124.1 151.9 153.8
(7.1,7.1,1.0 Hz)
8 746,1H,s 108.4 8.20,1H,dd 1258 7.521H;s 1046  7.75,1Hbrs 109.9
(8.0,1.6 Hz)
9 180.7 175.6 180.4 181.3
4a 156.0 150.8 155.8 155.7
5a 150.9 155.5 146.9 150.9
8a 114.2 120.4 113.4 120.2
9a 107.9 121.5 107.1 107.9
1 5.13,IHd 1905 4.96,1H,d 101.3 5.25,1H,d 9935 4.98,1H,d 101.2
(7.1 Hz) (7.3 Hz) (7.6 Hz) (7.2 Hz)
2 __ 73.2 73.2 — 73.0 — 73.2
v 76.1 76.3
3 340321 76.6 76.3
4 3.16-3.75 69.8 4H,m 69.6 | 3.7-3.31  69.5 372325 69.6
6H,m 6H,m 6H,m
5 77.4 77.0 77.2 77.1
6 — 60.8 3.71,1H,dd 60,6 — 60.6 — 60.6
(11.7,2.2 Hz)
1-OH 12.81,1H,s 12.52,1H.s
2'-OH 5.29,1H,brs
3-OH 5.00,1H,brs 5.47-4.63
5.29-4.49
, 4H,m
4'-OH 4H,m
6'-OH 4.49,1H,brs
7-OCHj, 3.90,3H,;s  56.0
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