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Iﬂa'l‘vsvuumma"a'w 70% EtOAC : Hexane Y33l fraction #iil Ry Wity udhseimedvirazane
FeiA3as rotary evaporator nunldarseanun 3 fraction fie f.1, f.2 uaz £.3
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a3 andrographolide 1 fiafdausnlauiansanauimeaislasiuigaiiendnual lnemeiin NMR-
spectroscopy wanalegiazy

Joyanisiigaiiondnuaives andrographolide

Andrographolide 1 : "H-NMR (400 MHz, MeOD) : & 0.77 (3H, s, H-20), 1.24 (3H, s, H-18),
1.37 (4H, m, H-1, H-6), 1.83 (3H, m, H-2, H-5), 2.01 (2H, m, H-7a, H-7b), 2.45 (1H, m, H-9),
2.62 (2H, m, H-11), 3.33 (IH, d, J = 11.0 Hz, H-19b), 3.40 (1H, m, H-3), 4.14 (1H, d, /= 11.0
Hz, H-19a), 4.18 (1H, dd, J = 10.0, 1.0 Hz, H-15b), 4.48 (1H, dd, J = 10.0, 6:0 Hz, H-15a),
4.69 (1H, s, H-17b), 4.89 (1H, s, H-17a), 5.03 (1H, d, J = 6.0 Hz, H-14), 6.87 (1H, t, J = 6.0
Hz, H-12) :

3C-NMR (400 MHz, MeOD) : & 14.14 (C-20), 21.98 (C-18), 23.81 (C-11), 24.31 (C-
6), 27.63 (C-2), 36.73 (C-1), 37.57 (C-7), 38.57 (C-10), 42.28 (C-4), 54.92 (C-5), 56.00 (C-9),
63.58 (C-19), 65.25 (C-14), 74.75 (C-15), 79.52 (C-3), 107.83 (C-17), 128.40 (C-13), 147.37
(C-8), 147.96 (C-12), 171.26 (C-16)
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Qaaa d . o
Ugisensiaguudavyieiduves andrographolide
1. Uji381ve3 Andrographolide uaz TBDMSCL

TBDMSCI

He o—

11 Andrographolide (0.0100 g, 0.03 mmol) laasluvasavihUjisen Wiu pyridine 200 L
AUME magnetic stirrer A3 1 azarevun wda9ntudiu TBOMSCL (50 mg, 0.33 mmol) wazAu
sodunm 1 il (hnmsesnaeuuiserne TLC Tagldszuusihazans 50% EtOAC : Hexane)
vgauiseilagnsaindie EtOAC 8198 H,0 waz sat. NaCl vilWiudsdag anh. Na,SO, nseq
uazszedharats hlduisienios vacuum pump uaz1 crude product Alguminliuzans
fasmalan column chromatography lagldszuusavinazans 50% EtOAc . Hexane sumediavih
azane Yihiwkaseiaies vacuum pump 1eans 1 dwiin 0.0122 ¢ (92% yield) fidnwasduvosuds

o a‘ s a '3 L < a
dun s 1 duansilaluiigadiendnual  leewelln  NMR-—-spectroscopy

12



Jayansiigauiendnualvendnsiue 1

Compound 1 : "H-NMR (400 MHz, CDCls) : § 0.05 (3H, s, Si(CHs),), 0.06 (3H, s, Si(CHs),),
0.70 (3H, s, H-20), 0.88 (9H, s, SiC(CH3)s), 1.22 (3H, s, H-18), 1.23-1.33 (4H, m, H-1, H-6),
1.64-2.05 (5H, m, H-2, H-5, H-7), 2.40 (1H, dt, J = 8.0, 3.0 Hz, H-9), 2.49 (1H, ddd, J = 16.0,
11.0, 6.5 Hz, H-11a), 2.59 (1H, ddd, J = 16.0, 7.5, 3.0 Hz, H-11b), 3.30 (1H, dd, J = 11.5, 4.0
Hz, H-3), 3.38 (1H, d, J= 10.0 Hz, H-19a), 4.18 (1H, d, J= 10.0 Hz, H-19b), 4.23 (1H, dd, J =
10.5, 2.0 Hz, H-15a), 4.44 (1H, dd, J = 10.5, 6.5 Hz, H-15b), 4.59 (1H, brs, H-17a), 4.87 (1H,
brs, H-17b), 5.01 (1H, brd, J = 6.0 Hz, H-14), 6.94 (1H, td, J = 6.0, 1.0 Hz, H-12)

13C-NMR (100 MHz, CDCls) : & -1.10 (Si(CHz)2), 15.45 (C-20), 18.03 (SiC(CHs)s),
23.14 (C-18), 23.84 (C-6), 24.63 (C-11), 25.74 (SiC(CH3)3), 28.57 (C-2), 37.12 (C-1), 37.76
(C-7), 38.94 (C-10), 42.46 (C-4), 55.24 (C-5), 56.06 (C-9), 65.21 (C-19), 66.04 (C-14), 74.37
(C-15), 80.18 (C-3), 108.73 (C-17), 128.09 (C-13), 146.53 (C-8), 148.60 (C-12), 170.09 (C-16)

AN NUAmENITUMSIROUHINA

i T

-------
......................................

muw:n'iuu ......... 245878

VS UMD s .

<t and
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a3 TBS-Andrographolide 1 (0.0789 g, 0.17 mmol) Tdaslunasaynufisen iu acetic
anhydride 1 mL Aushe magnetic stirer waglvinuiauufazen 70°C ausaidunan 18 alus (via
msnsnaeuUFAzene TLC Tagldszuudihazany 30% EtOAC : Hexane Wn 1 f1lus dunmauans
fadumunIagaufizen) wgauftewinlasnmsadndne EtOAC Wuasasaneduia NaHCO; dase
H,O way sat. NaCl ¥ilWiuwasae anh. Na,SO, nseduarszwmedvhazaty viliuiieedes
vacuum pump Wazu crude product mﬁu1ﬁ1'lﬁu§?‘lw§ﬁ’JULwﬂﬁﬂ column chromatography 1ng
T¥svuudvinazats 30% EtOAC : Hexane sewesvinazany villsiuadieiaies vacuum pump 16
a3 2 v dhmin 00406 ¢ (44% yield) fdnvamiureanaviinddesdou thans 2 7
duanuilaluigadiendnual Tnswmeailn NMR-spectroscopy

Yayamsngatiendnuaivamdniiue 2

Compound 2 : "H-NMR (400 MHz, CDCL) : § 0.05 (6H, s, Si(CHs),), 0.81 (3H, s, H-20), 0.89
(9H, s, SIC(CH3)3), 0.94 (3H, s, H-18), 1.24-1.36 (4H, m, H-1, H-6), 1.60-1.96 (5H, m, H-2, H-
5, H-7), 2.05 (3H, s, COCHs), 2.12 (3H, s, COCH3), 2.32-2.44 (2H, m, H-11), 2.48 (1H, ddd, J
=16.5, 6.5, 3.0 Hz, H-9), 3.60 (1H, d, J = 10.5 Hz, H-19a), 3.82 (1H, d, J = 10.5 Hz, H-19b),
424 (1H, dd, J = 11.0, 1.5 Hz, H-15a), 4.49 (1H, brs, H-17a), 4.54 (1H, dd, J = 11.0, 6.0 Hz,
H-15b), 4.58 (1H, dd, J = 11.0, 5.5 Hz, H-3), 4.88 (1H, brs, H-17b), 5.92 (1H, d, J = 6.0 Hz, H-
14), 7.02 (1H, td, J = 7.0, 1.5 Hz, H-12)

BC.NMR (100 MHz, CDCL3) : & -1.10 (Si(CHz),), 14.37 (C-20), 18.25 (SiC(CHs)3),
20.73 (COCH3), 21.27 (COCH3), 23.30 (C-18), 24.40 (C-11), 25.32 (C-6), 25.89 (SiC(CHs)s),
29.36 (C-2), 37.40 (C-1), 38.27 (C-7), 39.05 (C-10), 42.47 (C-4), 55.57 (C-5), 56.11 (C-9),
63.73 (C-14), 67.85 (C-19), 71.59 (C-15), 80.12 (C-3), 108.36 (C-17), 123.83 (C-13), 147.31
(C-8), 150.63 (C-12), 169.08 (C-16), 170.51 (COCH3), 170.76 (COCH3)

14



3. UfjiTe1ves Andrographolide uag TBDPSCL

(0} HO‘l

HO" |

TBDPSCI

e

HO™ ™
oy
: . C
3

11 Andrographolide (0.0100 g, 0.03 mmol) ldaslunaanvinufisen @u pyridine 200 UL
UL magnetic stirer W& NN TBDPSCL (100 UL, 0.39 mmol) wazausiaiiunm 1 Falus
(inmsasadaeulfisesne TLC Tagldszuudiviazany 50% EtOAC : Hexane) vgaujisilag
nsananIy EtOAC 819018 H,0 wag sat. NaCl ¥itlviuvesne anh. Na,SO, nsoduazseivemvinasas
vilushadeios vacuum pump wazih crude product Aildiumwhlviusanssemeatia column
chromatography Tngldiszuusvhazats 50% EtOAC : Hexane sewmedvihazans villiiwisetaies
vacuum pump aa1s 3 vwiin 0.0171 ¢ (100% yield) didnvazdureavmniiala thas 6 7
duanzilaluigniiendnual lnsvatln NMR-spectroscopy

Joyan1sigaiiendnuaivaningius 3

pyridine

HO'™' ™
i )
: s7°
3

Compound 3 : '"H-NMR (400 MHz, CDCl;) : & 0.45 (3H, s, H-20), 1.04 (9H, s, SiC(CHs)3),
1.12-1.28 (4H, m, H-1, H-6), 1.31 (3H, s, H-18), 1.57-1.94 (5H, m, H-2, H-5, H-7), 2.29 (1H,
ddd, J = 12.0,3.5, 2.0 Hz, H-9), 2.43 (1H, ddd, J= 16.0, 11.0, 6.5 Hz, H-11a), 2.52 (1H, ddd, J
=16.0, 7.5, 3.0 Hz, H-11b), 3.35 (1H, dd, J = 12.0, 4.0 Hz, H-3), 3.37 (1H, d, J = 10.0 Hz, H-
19a), 4.17 (1H, d, J = 10.0 Hz, H-19b), 4.22 (1H, dd, J = 10.5, 2.0 Hz, H-15a), 4.42 (1H, dd, J
=10.5, 6.0 Hz, H-15b), 4.51 (1H, brs, H-17a), 4.78 (1H, brs, H-17b), 4.98 (1H, brd, J = 6.0 Hz,

H-14), 6.91 (1H, td, J = 6.0, 1.0 Hz, H-12), 7.38-7.48 (6H, m, PhH), 7.62-7.68 (4H, m, PhH)
15



13C-NMR (100 MHz, CDCls) : § 15.22 (C-20), 19.05 (SiC(CHs)3), 23.11 (C-18), 23.58
(C-11), 24.62 (C-6), 26.79 (SiC(CHs)3), 28.49 (C-2), 37.09 (C-1), 37.65 (C-7), 38.86 (C-10),
42.78 (C-4), 55.27 (C-5), 56.02 (C-9), 65.91 (C-14), 66.08 (C-19), 74.30 (C-15), 80.30 (C-3),
108.60 (C-17), 127.84 (Ph), 127.87 (Ph), 128.03 (C-13), (130.00 (Ph), 130.03 (Ph), 131.92
(Ph), 132.38 (Ph), 135.53 (Ph), 135.68 (Ph), 146.47 (C-8), 148.62 (C-12), 169.97 (C-16) ,

4. Uisenvesanseyus TBDPS-andrographolide 6 waz acetic anhydride

Ac,0O z

1a13 TBDPS-Andrographolide 3 (0.0844 g, 0.14 mmol) ldasluvasavinujien wiu acetic
anhydride 1 mL AusMY magnetic stirer uazliruiauufize 70°C ausailunm 6 42l Falas
(insesanaeuuitensne TLC Tngldszuuinihazats 50% EtOAC : Hexane 9n 1 2lus dainmau
asmeuMIAdmgaUR3eY) wgaufisewilasnisatae EtOAC WWuansava1edus NaHCO, &1
e H,0 uay sat. NaCl viiliusiesne anh. Na,50, nsasuazseivesvhazats vilrukeiienies
vacuum pump Wazi crude product mﬁmﬁﬂﬁu“iqwéﬁ’JUMﬂﬁﬂ column chromatography 1ae
Tdsruuivinazans 30% EtOAC : Hexane sewmeivinarany villiusseinies vacuum pump I
a5 4 vhwiln 0.0158 ¢ (18% yield) fidnvazfuresvamilndvdossou uavans 5 twih 00313 ¢
(33% yield) fanvamduvesnamiladivdossou thans 4 uay 5 Adunsevildluigaiiondnual
Tasnalin NMR-spectroscopy

16
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ayan1sigaviendnuaivendngioe 4
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Compound 4: '"H-NMR (400 MHz, CDCl;) : & 0.50 (3H, s, H-20), 1.08 (9H, s, SiC(CHs)s),
1.14-1.31 (4H, m, H-1, H-6), 1.06 3H, s, H-18), 1.59-1.98 (SH, m, H-2, H-5, H-7), 2.11 (3H,
s, COCH;:), 230 (1H, m, H-9), 2.31 (1H, ddd, J = 16.5, 10.0, 6.5 Hz, H-11a), 2.45 (1H, ddd, J
= 16.5, 6.5, 3.0 Hz, H-11b), 3.39 (1H, d, J = 10.0 Hz, H-19a), 4.18 (IH, d, J = 10.0 Hz, H-
19b), 4.25 (1H, dd, J = 11.5, 2.0 Hz, H-15a), 4.41 (1H, m, H-3), 4.44 (1H, brs, H-17a), 4.55
(1H, dd, J=11.5, 6.0 Hz, H-15b), 4.79 (1H, brs, H-17b), 5.92 (1H, bd, J = 6.0 Hz, H-14), 6.99
(1H, td, J = 7.0, 1.5 Hz, H-12), 7.40-7.51 (6H, m, PhH), 7.65-7.71 (4H, m, PhH)

BC-NMR (100 MHz, CDCls) : § 15.23 (C-20), 19.08 (SiC(CH3)3), 20.68 (COCH3),
23.12 (C-18), 23.57 (C-11), 25.23 (C-6), 26.93 (SiC(CHs)3), 29.70 (C-2), 37.12 (C-1), 37.66
(C-7), 38.84 (C-10), 42.85 (C-4), 55.30 (C-5), 55.89 (C-9), 65.89 (C-14), 67.79 (C-19), 71.57
(C-15), 80.22 (C-3), 108.53 (C-17), 123.88 (Ph), 127.86 (Ph), 127.89 (C-13), 130.02 (Ph),
130.03 (Ph), 132.02 (Ph), 132.43 (Ph), 135.57 (Ph), 135.72 (Ph), 146.68 (C-8), 150.40 (C-12),
169.03 (C-16), 170.46 (COCH3) '

17
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Compound 5 : '"H-NMR (400 MHz, CDCL) : 8 0.70 (3H, s, H-20), 1.05 (3H, s, H-18), 1.08
(9H, s, SiC(CHs)3), 1.22-1.36 (4H, m, H-1, H-6), 1.51-1.90 (SH, m, H-2, H-5, H-7), 1.92 (3H,
s, COCH3), 2.33-2.51 (3H, m, H-9, H-11), 3.75 (1H, d, J = 10.5Hz, H-19a), 3.83 (1H, d, J =
10.5 Hz, H-19b), 4.25 (1H, dd, J= 11.5, 2.0 Hz, H-15a), 4.51 (1H, brs, H-17a), 4.55 (1H, dd, J
=11.5, 6.0 Hz, H-15b), 4.58 (1H, dd, J = 11.5, 4.0 Hz, H-3), 4.91 (1H, brs, H-17b), 5.93 (1H,

bd, J = 6.0 Hz, H-14), 7.03 (1H, td, J = 7.0, 1.0 Hz, H-12), 7.37-7.48 (64, m, PhH), 7.67-7.72
(4H, m, PhH)

13C.NMR (100 MHz, CDCl;) : & 14.52 (C-20), 19.27 (SiC(CHs)s), 20.70 (COCH3),
21.12 (COCHs), 22.67 (C-18), 24.24 (C-11), 25.18 (C-6), 26.91 (SiC(CH3)3), 29.68 (C-2),
37.13 (C-1), 38.06 (C-7), 38.96 (C-10), 43.02 (C-4), 55.45 (C-5), 55.93 (C-9), 63.67 (C-14),
67.79 (C-19), 71.56 (C-15), 80.00 (C-3), 108.48 (C-17), 123.88 (Ph), 127.51 (Ph), 127.58 (C-
13), 129.56 (Ph), 129.60 (Ph), 133.48 (Ph), 133.49 (Ph), 135.74 (Ph), 135.81 (Ph), 147.02 (C-
8), 150.45 (C-12), 169.03 (C-16), 170.45 (COCH3), 170.69 (COCH)

18



5. Uji381v89 Andrographolide way acetic anhydride

(o) HO™ (0] HO' (O3

Ac,O

80°C

1ha1s Andrographolide (0.0401 g, 0.12 mmol) ldaslunasavinfisen @u acetic
anhydride 1 mL Aufy magnetic stirer warlinuiouufisen 80°C audaiiiunan 1 42l o
msaedeuUiisendae TLC Taeldszuuivinarats 50% EtOAC : Hexane unaauanssafumunds
vgaURRTen) vgaufizenihlaemsadindie EtOAC Wuasazanedui NaHCO; deshe HO0 uaz
sat. NaCl ¥ilyiusiadae anh. Na,SO, nIswarsvmesviavats yilvuiaaeiaiss vacuum pump
uazt crude product fildavinlWuiandsemaiia column chromatography laeldszuusiavia
avany 50% EtOAC : Hexane semeiiazans yliuvadeiaies vacuum pump téans 6 dwiin
0.0172 ¢ (36% yield) fidnwariduvowdsdvn as 7 dwin 00222 ¢ (2% yield) fignwadu
yaadednn uazans 8 thwiln 0.0083 ¢ (14% yield) fdnvanduvouvamilndivdogou
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Compound 6 : 'H-NMR (400 MHz, CDCL;) : § 0.73 (3H, s, H-20), 1.15 (3H, s, H-18), 1.21-
1.30 (4H, m, H-1, H-6), 1.60-2.02 (5H, m, H-2, H-5, H-7), 2.05 (3H, s, COCH3), 2.44 (1H,
ddd, J = 13.0, 4.0, 2.0 Hz, H-9), 2.48 (2H, m, H-11), 3.33 (1H, dd, J = 12.0, 4.0 Hz, H-3), 4.11
(1H, d, J = 11.5 Hz, H-19a), 4.25 (1H, dd, J = 10.5, 2.0 Hz, H-15a), 4.33 (1H, d, J= 11.5 Hz,
H-19b), 4.45 (1H, dd, J = 10.5, 6.0 Hz, H-15b), 4.60 (1H, brs, H-17a), 4.91 (1H, brs, H-17b),
5.02 (1H, d, J = 6.0 Hz, H-14), 6.94 (1H, td, J= 7.0, 1.5 Hz, H-12) ’

BC-NMR (100 MHz, MeOD) : § 14.79 (C-20), 21.07 (COCH3), 22.47 (C-18), 24.21
(C-11), 24.74 (C-6), 29.67 (C-2), 37.27 (C-1), 37.77 (C-7), 39.05 (C-10), 42.42 (C-4), 55.29
(C-5), 55.95 (C-9), 64.93 (C-14), 66.19 (C-19), 74.29 (C-15), 78.80 (C-3), 108.91 (C-17),
128.03 (C-13), 146.48 (C-8), 148.76 (C-12), 169.93 (C-16), 171.07 (COCHs)
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HO™

Qva

O
Compound 7 : "H-NMR (400 MHz, CDCls) : § 0.78 (3H, s, H-20), 1.03 (3H, s, H-18), 1.30-
1.40 (4H, m, H-1, H-6), 1.46-2.01 (5H, m, H-2, H-5, H-7), 2.04 3H, s, COCH3), 2.05 (3H, s,
COCHs), 2.44 (1H, ddd, J = 12.5, 3.5, 2.0 Hz, H-9), 2.55 (2H, m, H-11), 4.10 (1H, d, J = 11.5
Hz, H-19a), 4.26 (1H, dd, J= 10.5, 2.0 Hz, H-15a), 4.38 (1H, d, J = 11.5 Hz, H-19b), 4.46 (1H,
dd, J =105, 6.0 Hz, H-15b), 4.59 (1H, dd, J = 11.5, 5.0 Hz, H-3), 4.61 (1H, brs, H-17a), 4.92
(1H, brs, H-17b), 5.03 (1H, t, J= 5.5 Hz, H-14), 6.96 (1H, td, J= 7.0, 1.5 Hz, H-12)

3C.NMR (100 MHz, MeOD) : & 14.58 (C-20), 21.09 (COCHs), 21.19 (COCH), 22.69
(C-18), 24.23 (C-11), 24.68 (C-6), 29.71 (C-2), 37.09 (C-1), 37.93 (C-7), 39.03 (C-10), 41.31
(C-4), 55.34 (C-5), 56.04 (C-9), 64.71 (C-14), 66.28 (C-19), 74.23 (C-15), 79.79 (C-3), 108.97
(C-17), 128.15 (C-13), 146.39 (C-8), 148.57 (C-12) , 169.72 (C-16), 171.58 (COCHs), 170.92
(COCHs)
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Compound 8 : 'H-NMR (400 MHz, CDCL;) : & 0.75 (3H, s, H-20), 1.02 (3H, s, H-18), 1.29-
1.39 (4H, m, H-1, H-6), 1.45-2.01 (5H, m, H-2, H-5, H-7), 2.04 (3H, s, COCH3), 2.12 3H, s,
COCH3), 2.33-2.44 (2H, m, H-11), 2.47 (1H, ddd, J = 16.0, 6.5, 3.0 Hz, H-9), 4.12 (1H, d, J =
11.5 Hz, H-19a), 4.24 (1H, dd, /= 11.0, 2.0 Hz, H-15a), 435 (1H, d, /= 11.5 Hz, H-19b), 4.52
(1H, brs, H-17a), 4.54 (1H, dd, J = 11.0, 6.0 Hz, H-15b), 4.60 (1H, dd, J = 12.0, 4.0 Hz, H-3),
4.90 (1H, brs, H-17b), 5.92 (1H, dt, J = 6.0, 1.0 Hz, H-14), 7.00 (1H, td, J= 7.0, 1.5 Hz, H-12)

0 Q
o o)
l
8

13C.NMR (100 MHz, MeOD) : & 14.51 (C-20), 20.70 (COCHs), 2107 (COCHs), 21.16
(COCH3), 22.70 (C-18), 24.22 (C-11), 24.60 (C-6), 25.18 (C-2), 37.00 (C-1), 37.88 (C-7),
38.94 (C-10), 41.28 (C-4), 55.27 (C-5), 55.85 (C-9), 64.70 (C-14), 67.78 (C-19), 71.58 (C-15),
79.65 (C-3), 108.90 (C-17), 124.04 (C-13), 146.50 (C-8), 150.13 (C-12) , 169.01 (C-16),
170.45 (COCH3), 170.50 (COCH3), 170.88 (COCH)
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6. Ujji3envesanseyWus TBS-acetate-andrographolide 5 uay HCOOH/H,0
0 (0]

A . 0 0

HCOOH/H,O (9:1)

THF

a3 TBS-acetate-andrographolide 5 (0.0150 g, 0.03 mmol) ldasluvasavinujisen 1iu
THF 1 mLAwsIE magnetic stirrer auans 5 avanevua wdwniuviliansazanewiudi 0 °C wazidy
HCOOH/H,0 (9:1) 1 mL uazausalunan 30 wiii (hmsesaeuufizersne TLC lagldszuus
vhazany 30% EtOAC : Hexane) vyauiiseniilasnisatasne EtOAC iuansazansdush NaHCO,
d19978 H,0 uay sat. NaCl yhlwiuiasae anh. Na,50, nsesuassumeivinazans yhliumeieie
vacuum pump wazi crude product mﬁmv‘l”l'lﬁu'%qwéﬁ’wmmﬁﬂ column chromatography lag
Tdsruuivinazats 40% EtOAC : Hexane sewedaviarans yilviwisdeia3es vacuum pump 14
a3 9 vmin 00057 g (43% yield) Tdnwusiiuresdedrn wans 9 Huameildluign]
wnanwal lnewmatln NMR-spectroscopy
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Compound 9 : 'H-NMR (400 MHz, CDCl3) : § 0.71 3H, s, H-20), 1.11 (3H, s, H-18), 1.26-
1.46 (4H, m, H-1, H-6), 1.69-2.08 (5H, m, H-2, H-5, H-7), 2.11 (3H, s, COCH3), 2.14 (3H, s,
COCHs), 2.34-2.45 (2H, m, H-11), 2.49 (1H, ddd, J = 16.0, 6.5, 3.5 Hz, H-9), 3.40 (1H, d, /=
11.5 Hz, H-19a), 4.15 (1H, d, J = 11.5 Hz, H-19b), 4.27 (1H, dd, /= 11.0, 2.0 Hz, H-15a), 4.53
(IH, brs, H-17a), 4.46 (1H, dd, J=11.0, 6.0 Hz, H-15b), 4.68 (1H, dd, J = 12.0, 5.0 Hz, H-3),
4.92 (1H, brs, H-17b), 5.94 (1H, dt, J= 6.0, 1.0 Hz, H-14), 7.02 (1H, td, J= 7.0, 1.5 Hz, H-12)

13C.NMR (100 MHz, MeOD) : 5 14.92 (C-20), 20.70 (COCHs), 21.35 (COCH3), 22.41
(C-18), 23.89 (C-11), 24.17 (C-6), 25.21 (C-2), 36.88 (C-1), 37.65 (C-7),38.76 (C-10), 42.61
(C-4), 55.47 (C-5), 55.74 (C-9), 63.54 (C-14), 67.75 (C-19), 71.57 (C-15), 82.32 (C-3), 108.99
(C-17), 124.03 (C-13), 146.46 (C-8), 150.14 (C-12) , 169.01 (C-16), 169.76 (COCH), 170.47
(COCH3)
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7. Yfji381983 Andrographolide wag 2,2-dimethoxypropane

- Q(:K PPTS, acetone OQ:;/(
H8——\“‘ ¥ /:\\

11 Andrographolide (0.4000 g, 1.14 mmol) ldaslunasavinuiisen 1A acetone 45 mL Au
8 magnetic stirrer AT 1 azaIgvun wdmnuia 2,2-dimethoxypropane (1.0699 g, 10.2726
mmol) WALy PPTS ( 0.0143 g, 0.0571 mmol) Ausieidiunan 2 $alus GhmssaeuUfizende
TLC Tneldszuuiviazans 70% EtOAC : Hexane nn 1 42l dunmauansdasumunIavgaufiisen)
nsvgaufisevitlaen1saniane EtOAC Wuansazanedui NaHCO, 819828 H,0 way sat. NaCl ¥
TWurise anh. Na,SO, nsasuarseveRviarats uwasthluvilviuiessen3es vacuum pump 18
a5 10 1himin. 0.4667 ¢ Hdnwandurewddun thas 10 Via’amswﬁlﬁlﬂﬁ@ﬁtané’ﬂmﬁ 1oy

wata NMR-spectroscopy
Yayanisigauiendnualvewingdu 10

0
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Compound 10 : 'H-NMR (400 MHz, CDCL) : § 0.96 (3H, s, H-20), 1.20 (3H, s, H-18), 1.22-
1.34 (4H, m, H-1a, H5, H-6), 1.36 3H, s, H-22), 1.41 (3H, s, H-21), 1.70-1.78 (2H, m, H-1b,
H-2a), 1.78-1.85 (1H, m, H-9), 1.92-2.05 (1H, m, H-2b), 2.42 (2H, dt, J = 12.5, 3.0 Hz, H-7),
2.57 2H, m, H-11), 3.18 (1H, d, J = 11.5 Hz, H-19b), 3.49 (1H, dd, J = 9.0, 4.0 Hz, H-3), 3.96
(1H, d, J= 11.5 Hz, H-19a), 4.27 (1H, dd, J= 10.0, 1.5 Hz, H-15b), 4.45 (1H, dd, J=10.0, 6.0
Hz, H-15a), 4.62 (1H, s, H-17b), 4.91 (1H, s, H-17a), 5.03 (1H, brt, H-14 ), 6.96 (1H, t, J = 7.0
Hz, H-12) )

3C-NMR (400 MHz, CDélg) £ 8 16.23 (C-20), 23.22 (C-11), 24.94 (C-21), 25.05 (C-
22), 25.32 (C-18), 26.14 (C-2), 27.03 (C-6), 34.14 (C-1), 37.66 (C-7), 37.94 (C-10), 38.45 (C-
4), 52.19 (C-5), 56.06 (C-9), 63.93 (C-19), 66.22 (C-14), 74.29 (C-15), 76.18 (C-3), 99.19 (C-
23), 108.91 (C-17), 127.97 (C-13), 147.04 (C-8), 149.07 (C-12), 169.95 (C-16)
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8. Ufji3e1ue3 Andrographolide wag Triisopropylsilyl Chloride (TIPSCU)

z 2 TIPSCI

_ pyridine HO™ ;
W N p_‘

.

11 Andrographolide (81.1 mg, 0.231 mmol) laaslunaanvihjisen W pyridine 500 L

AUAY magnetic stirrer W9 INTULAY TIPSCL (250 UL, 1.48 mmol) uazausiatluiaan 4 Falus (v

aaa

MInTEUUATee TLC) nyaujisenilasmsainme EtOAC &19Me H,0 uaz sat. NaCl ¥
Tiusde anh. Na,50, nspauazsEMeMm Yazats Yiliuisieaies vacuum pump uazd crude
product v'l'lﬂmm'lwusawﬁmammuﬂ column chromatography Tﬂﬂ’[‘tﬁvuummaua'\a 50% EtOAc
: Hexane sewadvinavans vinliueseiades vacuum pump leians 1 ‘U’Wmﬂ 75.9 mg (65% yield)
fianvuzluvewdsdun thans 6 ﬁﬁmi'\su"lﬁlﬂﬁqﬂﬁtanﬁﬂmﬁ Tnemalln NMR- spectroscopy

H

/<5 \( 11
Compound 11 : Mp 62-65 °C; IR (Neat): 3377, 2941, 1745, 1674, 1460, 1054, 755 cm'l; 'H
NMR (400 MHz, CDCl3): 6 6.97 (1H, td, J= 7.0, 2.0 Hz, H-12), 5.04 (1H, brd, J = 6.0 Hz, H-
14), 4.89 (1H, brs, H-17b), 4.59 (1H, brs, H-17a), 4.52 (1H, d, J = 7.0 Hz, OH), 4.46 (1H, dd, J
=10.5, 6.0 Hz, H-15b), 4.31 (1H, d, J = 10.0 Hz, H-19b), 4.26 (1H, dd, J = 10.5, 2.0 Hz, H-
15a), 3.49 (1H, d, J = 10.0 Hz, H-19a), 3.32-3.29 (1H, m, H-3), 2.62-2.38 (3H, m), 2.07 (1H, d,
J=17.0 Hz, OH), 2.02-1.65 (5H, m), 1.29 (3H, s, H-18), 1.30-1.20 (4H, m), 1.06 (18H, s, 3 x
(SiCH(CHz)y)), 1.06 (3H, s, 3 x (SiCH(CHs)y)), 0.69 (3H, s, H-20); '>*C NMR (100 MHz,
CDCl): 6 170.0 (C-16), 148.7 (C-8), 146.6 (C-12), 128.1 (C-13), 108.7 (C-17), 80.3 (C-3),
74.3 (C-15), 66.2 (C-19), 65.7 (C-14), 56.1 (C-9), 55.2 (C-5), 42.7 (C-4), 39.0 (C-10), 37.8 (C-
D312 (C;l), 28.6 (C-2), 24.7 (C-6), 23.9 (C-11), 23.0 (C-18), 17.9 (3 x (SiCH(CHs),)), 15.5
(C-20), 11.7 (3 x (SiCH(CH3)2)); HRMS (ESI) m/z calcd for CoHsoOsSiNa [M+Na]" 529.3325,
found 529.3325.
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8. Ui3enves 19-TIPS-Andrographolide wa¥ acetic anhydride

% o
QO/ e g

Ab
/6\( 11 /(S'j/ 12

1hans TIPS-Andrographolide (41.1 mg, 0.0811 mmol) Tdaslunasavinufjizen i acetic
anhydride 1 mL AUy magnetic stirer wazlipmFouuiisen 140°C ausaidiunan 3 Falus (o
msnseaeuUiisende TLO) vgaufisevilasnsaiaime EtOAC iRuasarasdus NaHCO; &1
¢y H,0 War sat. NaCl ¥iluvisie anh. Na,SO, nsesuarszmesviazats vilWuviiewedes
vacuum pump wagih crude product mﬁu’lﬁﬂ‘lﬁﬁqwéﬁwtwﬂﬁﬂ column chromatography lag
Tdsruuivinazats 30% EtOAC : Hexane sewmedavihazans viliuresaeia3es vacuum pump 161
as 12 i dmh 38.1 mg (80% yield) dnvasiuvsunamilndmdesou thats 12 7
dunnwvilaluiignliendnual lnsinalln NMR- spectroscopy

‘e
OJ\O“‘ -
S5
/(Sij/ 12 '

Compound 12: Mp 83-87 °C; IR (Neat): 3144, 2944, 1738, 1676, 1241, 1018, 753 cm™ ;'H
NMR (400 MHz, CDCl3): § 7.02 (1H, td, J = 7.0, 2.0 Hz, H-12), 5.92 (1H, brd, J = 6.0 Hz, H-
14), 4.89 (1H, brs, H-17b), 4.61-4.55 (1H, m, H-3), 4.54 (1H, dd, J = 11.5, 6.0 Hz, H-15b),
4.49 (1H, brs, H-17a), 4.25 (1H, dd, J = 11.5, 2.0 Hz, H-15a), 3.89 (1H, d, J = 10.5 Hz, H-
19b), 3.80 (1H, d, J = 10.5 Hz, H-19a), 2.52-2.34 (3H, m, H-9, H-11), 2.12 (3H, s, COCHj),
2.04 3H, s, COCHs), 1.98-1.84 (3H, m), 1.79-1.61 (4H, m), 1.36-1.24 (2H, m), 1.08 (18H, s, 3
x (SICH(CH:)2)), 1.06 (3H, s, 3 x (SICH(CHs)»)), 1.01 (3H, s, H-18), 0.79 (3H, s, H-20); 1°C
NMR (100 MHz, CDCl3): & 170.8 (COCHj), 170.5 (COCH3), 169.1 (C-16), 150.7 (C-12),
147.2 (C-8), 123.8 (C-13), 108.4 (C-17), 80.1 (C-3), 71.6 (C-15), 67.8 (C-19), 63.6 (C-14),
56.0 (C-9), 55.5 (C-5), 43.0 (C-4), 39.0 (C-10), 37.3 (C-7), 37.3 (C-1), 25.3 (COCHs), 25.2
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(COCH3), 24.3 (C-2), 22.9 (C-6), 21.2 (C-11), 20.7 (C-18), 18.1 (3 x (SiCH(CHs),)), 14.7 (C-
20), 11.9 (3 x (SiCH(CHs),)); HRMS (ESI) m/z caled for C3;Hs4O;SiNa [M+Na]' 613.3537,
found 613.3521. H

9. Yjji3e1ve3 Andrographolide wag Triphenylmethyl Chloride (TrCl)

0
o)
n HO | o)
HO I
: : TrCl P A
Qj PYFE  ho” S
HO\‘ o o
HO—' \
Ph— O 13
Ph Ph

11 Andrographolide (108 mg, 0.308 mmol) ldaslunasaviiufjisen Wu pyridine 500 WL
AURIY magnetic stirrer W NALAY triphenylmethyl chloride (TrCl) (400 mg, 1.43 mmol) I
mufauUFizen 70°C wazaudaibiunm 2.5 Halus (hmsnseaeufzendy TLO) ngaufieii
Tasnsananae EtOAC 819978 H,O waz sat. NaCl ¥ilviusianae anh. Na,SO, NSauazsevesvi
avany vhlviuissnelades vacuum pump WAz crude product WilduviluIandiemaia
column chromatography Iagldszuusvinazans 40% EtOAC : Hexane semesavinavaty vilvuma
FaviaTes vacuum pump 16ans 13 thniin 182 mg (9% yield) Sighwainfuvesudedvn vhans 13
V;ﬁ'\uﬂiwﬁlﬁlﬂﬁqaﬁmnﬁnﬂﬂf Taswatin NMR- spectroscopy

0]
Ph 13
Ph Ph
Compound 13: Mp 113-117 °C; IR (Neat): 3418, 2933, 1756, 1674, 1491, 1449, 1184, 1048,

738, 706 cm™; 'H NMR (400 MHz, CDCLs): § 7.4 (6H, d, J = 8.0 Hz, PhH), 7.31 (6H, t, J =
8.0 Hz, PhH), 7.23 (3H, t, J= 8.0 Hz, PhH), 6.90 (1H, td, J = 7.0, 2.0 Hz, H-12), 4.96 (1H, brd,
J= 6.0 Hz, H-14), 4.78 (1H, brs, H-17b), 4.48 (1H, brs, H-17a), 4.42 (1H, dd, J = 10.5, 6.0 Hz,
H-15b), 4.22 (1H, dd, J = 10.5, 2.0 Hz, H-15a), 3.36 (1H, d, J = 10.0 Hz, H-19b), 3.26-3.18
(1H, m, H-3), 3.14 (1H, d, J = 10.0 Hz, H-19a), 2.48-2.27 (3H, m), 1.95-1.50 (5H, m), 1.55
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(3H, s, H-18), 1.20-0.94 (4H, m), 0.17 (3H, s, H-20); °C NMR (100 MHz, CDCls): & 169.7
(C-16), 148.8 (C-8), 146.5 (C-12), 143.4 (Ph), 128.4 (Ph), 128.1 (Ph), 127.9 (C-13), 127.3
(Ph), 108.4 (C-17), 87.6 (C(Ph)), 80.0 (C-3), 74.2 (C-15), 66.2 (C-19), 64.8 (C-14), 56.0 (C-9),
55.6 (C-5), 42.7 (C-4), 38.7 (C-10), 37.6 (C-7), 37.1 (C-1), 28.1 (C-2), 24.6 (C-6), 23.8 (C-11),
23.3 (C-18), 14.9 (C-20); HRMS (ESI) m/z calcd for C3oHsOsNa [M+Na]* 615.3086, found
615.3082.

aaa

10. Unsenves 19-TIPS-Andrographolide way acetic anhydride

0 /2

HO'™ o}

(N
1
(AT

0 3
13 Ph(" 14
Ph Ph Ph ph .
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1has TIPS-Andrographolide (250 mg, 0.422 mmol) laasluvasaminufji5en i acetic
anhydride 1'mL AusY magnetic stirrer wazlimusouufiten 140°C auselunm 1 2l 0h
nmInTRasuUizedne TLO) ngaufisewhlaenisatade EtOAC inasazatedus NaHCO; a1
%t H,O waw sat. NaCl ¥hlviusiadie anh. Na,SO, nsesuazsemeivhazany vhliuasoinies
vacuum pump wazu1 crude product ﬁlﬁu'lﬁ’l'lﬁu?awéﬁwtﬂﬂﬁﬂ column chromatography 1ag
'l‘tﬁwuummavma 20% EtOAC : Hexane sewvedviavans villsiuredneia3es vacuum pump 161
a5 14 dhwin i 93.4 mg (33% yield) fidnvauzduveanavilndvdesdou thans 14 4
duaneilaluigaiiendnual laematin NMR- spectroscopy

Ph
| Ph7§)h 14

Compound 14: Mp 78-81 °C; IR (Neat): 3107, 1744, 1395, 1237, 1023, 896, 708 cm™; 'H
NMR (400 MHz, CDCL): & 7.47 (6H, d, J = 7.5 Hz, PhH), 7.32-7.19 (9H, m, PhH), 6.97 (1H,
td, J = 7.0, 2.0 Hz, H-12), 5.88 (1H, brd, J = 6.0 Hz, H-14), 4.82 (1H, brs, H-17b), 4.57-4.52
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(1H, m, H-3), 4.52 (1H, dd, /= 11.5, 6.0 Hz, H-15b), 4.42 (1H, brs, H-17a), 4.23 (1H, dd, J =
11.5, 2.0 Hz, H-15a), 3.33 (1H, d, J= 10.0 Hz, H-19b), 3.10 (1H, d, J = 10.0 Hz, H-19a), 2.41-
2.22 (3H, m), 2.09 (3H, s, COCH;), 2.01 (3H, s, COCHs), 1.96-1.83 (2H, m), 1.77 (1H, d, J
=10.0 Hz), 1.64-1.54 (2H, m), 1.36-1.20 (4H, m), 1.17 (3H,s, H-18), 0.27 (3H, s, H-20); C
NMR (100 MHz, CDCL3): & 171.1 (COCHs), 170.8 (COCH3), 169.4 (C-16), 150.8 (Ph), 147.2
(C-8), 144.6 (C-12), 129.3 (Ph), 128.0 (Ph), 127.2 (Ph), 124.3 (C-13), 108.8 (C-17), 87.3
(C(Ph)3), 80.6 (C-3), 71.9 (C-15), 68.1 (C-19), 62.7 (C-14), 56.3 (C-9), 56.0 (C-5), 42.9 (C-4),
39.2 (C-10), 38.2 (C-7), 37.4 (C-1), 25.5 (C-2), 25.1 (C-6), 24.6 (C-11), 23.4 (C-18), 21.7
(COCH3), 21.1 (COCH3), 14.5 (C-20); HRMS (ESI) m/z caled for CasHisO7Na [M+Na]*
699.3298, found 699.3303.
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11. Uji3e1vesanseywus Andrographolide way Conc. hydrochloric acid (conc. HCU)

g Andrographollde (0.0223 g, 0.06 mmol) ldasluvasavinlfisen dwassminufizeudlu
mwuwamwnu ‘0 °C v mifudes q vem Conc. hydrochloric acid 0.50 mL AuIYANTATANEVNA
Uaas’lwmmasmmumqnmgwaq ausialdiunan 7 §alis (hnsesaaeudfisehewmaiia TLC
Tngldszuusvihazany 70% EtOAC : Hexane e 49la) é’ammumi&u’iﬁwmﬁwaﬂuﬁﬁ%m ns
wamJgnsmm‘lﬂammsavmamnUgnsmwaqmﬁvﬁlﬂﬂaaq Maﬂaq‘lum'sava'maumwm NaHCO;VI
Wu uaradadie EtOAc stwiu 3 afa d1eheh wavansazatsdusives NaCl sgwar 1 At
AudIRU YWRAIE anh. Na,SO, nsasuavszvedinazatweonmela Crude product Uu
YauvaIniadinies U1 Crude product mﬁuﬁﬁﬁlﬁu§qw§ﬁoaLwﬂﬁﬂ Column chromatography e
leszuusvinazany 100% EtOAC : Hexane lawdnsituei 15 0.0179 g (80% yield) dnwuzvaunded
9128iA1 Re = 0.40 (luszuusvinavany 100% FtOAC) 1hans 15 ﬁﬁ’qmswﬁlﬁwﬁqaﬁmné’nmﬁ 1oy
wetln NMR-spectroscopy
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Jayan1siignliondnvalvendndoe 15

Compound 15 : '"H-NMR (400 MHz, CDCL;) : § 0.94 3H, s, H-18), 1.10 (3H, s, H-17), 1.25
(GH,s,  H-20), 0.95-1.55 (6H, m, H-1a, H-5, H-6, H-7a, H-9), 1.65 -1.85 (3H, m, H-2, H-
7b), 1.96-2.23 (2H, m, H-1b, H-11a), 2.43 (1H, dd, J = 14.0, 8.0 Hz, H-11b), 3.35 (1H, d, J =
11.0 Hz, H-19a), 3.46 (1H, dd, J = 11.5, 4.5 Hz, H-3), 4.25 (1H, d, J= 11.0 Hz, H-19b), 4.68
(1H, tm, J = 8.0 Hz, H-12), 4.80 (2H, brs, H-15), 7.27 (1H, dd, J = 3.5, 2.0 Hz, H-14)
L

13C-NMR (100 MHz, CDCls) : 5 16.38 (C-18), 18.10 (C-6), 22.70 (C-20), 27.38 (C-2), 31.50
(C-17), 32.81 (C-11), 35.58 (C-10), 36.16 (C-1), 38.94 (C-7), 42.45 (C-4), 52.63 (C-5), 57.89
(C-9), 64.15 (C-19), 70.54 (C-15), 73.07 (C-12), 80.82 (C-3), 82.67 (C:8), 138.35 (C-13),
143.20 (C-14), 172.58 (C-16)
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12 Ufisenvesanseynus Isoandrographolide 15 uaz Tert-buthyldimethylsilyl chloride (TBDMS-
)

O (0]
NS (o) X o)
- TBDMS-CI b
=y pyridine, 0 °C to rt :- o
HO" R HOY
HO— TBDMSO—
15 17

11 Isondrographolide 15 (0.0107 g, 0.03 mmol) ldadluvaaainufizen 1nuiwasain
Uﬁﬁ%muﬂuﬁuﬁuﬁqquﬁ 0 °C \iu Pyrdine 020 UL Au uasazatevwun iu Tert-
butyldimethylsilyl chloride (0.0460 g, 0.30 mmol) vhnisauselnevdesliuiazarsauia
gamgivied iunan 1 $alue (r9aeaeuUfisensemeiia TLC Tnsldsvuuivhazans 50% EtOAC :
Hexane N9 A3adala) é’ammauawsmﬂﬁwm‘a’wqﬂﬂﬁﬁ%m msngaujisewilastiansazaieain
Uiisiniiduasevildldaduasaraneduives NH,CL ffu  wavaindae EtOAC $1uu 3 ada &
ferh uazansavanedufives NaCl athas 1 ads audhdu MWieMe anh. Na,SO, nseduay
semeAnharateeen 16 Crude product WWuveuvamiladivaes 1 Crude’ product #ilsiunvily
U3avissewmaiin Column chromatography Tagldsvuuivinazans 50% EtOACHexane iAot
17 0.0086 g (60% vyield) dnwauzveudsdvn e Re = 0.51 (luszuusviazany 50% EtOAC :
Hexane) Wa1s 17 Viﬁ’mﬂs'wu"lﬁlﬂﬁgﬂmanﬁnmﬁ InemAlln NMR-spectroscopy
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Compound 17 : 'H-NMR (400 MHz, CDCL) : § 0.07 (3H, s, Si(CH3),), 0.09 (3H, s, Si(CHs),),
0.90 (9H, s, SiC(CH3)3), 0.96 (3H, s, H-18), 1.11 (3H, s, H-17), 1.23 (3H, s, H-20), 0.95-1.26
(2H, m, H-5, H-7a), 1.38 -1.82 (6H, m, H-2, H-6, H-7b, H-9), 1.99 (1H, dd, J = 14.0, 8.0 Hz,
H-la), 2.02 (IH, dd, J=13.5, 8.0 Hz, H-11a), 2.14-2.21 (1H, m, H-1b), 2.44 (IH, dd, J =
13.5, 8.0 Hz, H-11b), 3.30 (1H, brd, J = 10.0 Hz, H-3), 3.43 (1H, d, J= 10.0 Hz, H-19a), 4.26
(1H, d, J=10.0 Hz, H-19b), 4.69 (1H, tm, J = 7.5 Hz, H-12), 4.81 (2H, dd, J=3.5, 2.0 Hz, H-
15), 7.27 (1H, dd, J = 3.0, 1.0 Hz, H-14)

BC-NMR (100 MHz, CDCL) : & -5.18 (Si(CHs),), 16.67 (C-18), 18.08
(SiC(CHs)3), 18.27 (C-6), 23.25 (C-20), 25.78 (SiC(CHs)s), 27.79 (C-2), 31.60 (C-17), 32.95
(C-11), 35.79 (C-10), 36.20 (C-1), 39.29 (C-7), 42.20 (C-4), 52.60 (C-5), 58.26 (C-9), 65.18
(C-19), 70.48 (C-15), 73.15  (C-12), 80.61 (C-3), 82.70 (C-8), 138.49 (C-13), 143.09 (C-14),
172.54 (C-16)
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13. UjjiTenvesansaynus Isoandrographolide 15 way 2,2-dimethoxy propane

Q

OMe

Me07§
PPTS, acetone
o ey
0—

15 17

HO" 3
HO—

U1 Isondrographolide 15 (0.0505 ¢, 0.14 mmol) ldaslunaenviufiien Ly
Acetone 1.50 mL AuAIY magnetic stirrer IUATATANGVUA WAUAY 2,2-dimethoxy propane (1.00
mL, 8.13 mmol) AUsDIINTULRY Pyridinium-p-toluenesulfonate (0.0280 g, 0.10 mmol) AUFD
Wuan 40 wi (ﬂi?ﬂﬂ@UUQﬂiﬂ’]ﬂ’)ﬂLﬂﬂuﬂ TLC Tagl¥szuudvhazany 50% EtOAC : Hexanenn®)
pRadalaaf aqmmumsmmwummamﬂgnim msmiwaﬂﬂgﬂsmmimama'\saumamnﬂgnsmw
dunneildldadduasaraneduiives NaHCO, My wavatinde EtOAC $1uau 3 adh ddheh was
asaranudufYes NaCl ey 1 A% muddu Yilviuresne anh. Na,SO; NIDIUATITLINEFIIN

ga1ween 14 Crude product Wuvewdsdun th Crude product #lduvinlviusanssemaia
Column chromatography lagl¥szuudavitazane 50% EtOAcHexane l@R@nfNuuei 17 0.0466 ¢
(83% yield) anwauzveaudedvn fidr R = 0.51 (luszuusvihavany 50% EtOAc:Hexane) 1hans
17 duaseldluiigaiiandnual Tawaiia NMR-spectroscopy
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Compound 17 : "H-NMR (400 MHz, CDCl;) : § 0.93-1.06 (2H, m, H-5, H-7a), 1.11 (3H, s, H-
18), 1.17 3H, s, H-17), 1.23 (3H, s, H-20), 1.37 (3H, s, H-21), 1.44 (3H, s, H-22), 1.41 -1.78
(6H, m, H-2, H-6, H-7b, H-9), 1.97-2.08 (2H, m, H-1a, H-11a), 2.16-2.23 (1H, m, H-1b), 2.43
(1H, dd, J = 14.0, 8.0 Hz, H-11b), 3.26 (1H, d, J= 11.5 Hz, H-19a), 3.46 (1H, dd, J = 10.0, 4.0
Hz, H-3),4.08 (1H, d, /= 11.5 Hz, H-19b), 4.72 (IH, tm, /= 8.0 Hz, H-12), 4.81 (2H, brdd, J
=3.0, 1.5 Hz, H-15), 7.28 (1H, dd, J = 3.0, 1.5 Hz, H-14) -

3C-NMR (100 MHz, CDCl3) : & 17.22 (C-18), 17.55 (C-6), 25.12 (C-22), 22.89 (C-21), 26.60
(C-2), 27.73 (C-4), 31.68 (C-17), 32.82 (C-11), 35.11 (C-10), 36.00 (C-1), 37.08 (C-20), 37.10
(C-7), 50.51 (C-5), 57.88 (C-9), 63.69 (C-19), 70.49 (C-15), 73.09 (C-12), 77.70 (C-3), 82.81
(C-8), 98.70 (C-23), 139.56 (C-13), 143.10 (C-14), 172.57 (C-16)
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14. Ui3e1vesansoyus Isoandrographolide 15 uay Acetic anhydride (Ac,0)

Q o]

Ac,0
reflux 70-80 °C

15

11 Isondrographolide 15 (0.0205 g, 0.06 mmol) ldadlunasaviufizen anmild Acetic
anhydride 1.0 mL Auauasazangviua reflux ﬁanmnﬁ 70-80 °C uan 1 dhlus (mmaa*u
Ugnsmmammuﬂ TLC Tagldszuuivhazans 50% EtOAcHexane Mnq A3asalan) dunnauanses
muwummaﬂﬂgnsm mswangnsmm‘IﬂammiavmﬂmmJgnsmwaqLﬂswvw”lﬁ'ﬂaaq'lumsa ae
v NaHCO; My wazainee EtOAC 310U 3 ASY dnmeth wavaisazatedusives NaCl
pt9ay 1 A% Ay ¥iliwadae anh. Na,S0, nIvdlarsEemYaratean e Crude product
Wuveanamiladindes 1 Crude product ﬁ‘lﬂmm'lwmawamﬂmr-mﬂ Column chromatography
Tagldszuuinhazany 50% EtOAcHexane dnAnsfoust 18 0.0119 ¢ (50% yield) &nwnrvasuded
v i Re = 0.30 (uszuusvhazais 50% EtOAc : Hexane) 1hans 18 wamsww"lﬁ'ﬂﬂwq%u
ondnwal Inematin NMR-spectroscopy
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Compound 18 : '"H-NMR (400 MHz, CDCL) : & 0.95-1.85 (9H, m, H-1a, H-2, H-5, H-6, H-7,
H-9), 0.98 (3H, s, H-18), 1.11 (3H, s, H-17), 1.17 (3H, 5, H-20), 1.99-2.10 (1H, m, H-1b), 2.05
(3H, s, COCHs), 2.18 -2.24 (1H, m, H-11a), 2.45 (1H, dd, J = 14.0, 8.0 Hz, H-11b), 3.30 (1H,
dd, J = 11.0, 5.0 Hz, H-3), 4.17 (1H, d, J = 12.0 Hz, H-19a), 4.40 (1H, d, J = 12.0 Hz, H-
19b), 4.71(1H, tm, J = 8.0 Hz, H-12), 4.81 (2H, brs, H-15), 7.28 (1H, dd, J = 3.5, 2.0 Hz, H-
14) ;

3C-NMR (100 MHz, CDCL) : & 16.07 (C-18), 18.53 (C-6), 21.07 (COCH3), 22.70 (C-20),
27.05 (C-2), 31.47 (C-17), 32.88 (C-11), 35.85 (C-10), 36.38 (C-1), 39.35 (C-7), 42.14 (C-4),
52.90 (C-5), 57.99 (C-9), 65.04 (C-19), 70.48 (C-15), 73.21 (C-12), 79.27 (C-3), 82.69 (C-8),
138.43 (C-13), 143.14 (C-14), 171.03 (COCHs), 172.50 (C-16)
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15. Ufjisenvasansaywus Isoandrographolide 15 waz Acetic anhydride (Ac,0)

Q

"ni
o

oot
(]

ACZO
reflux 70-80 °C

HO' Y AcO™
HO— AcO—
15 19

1 Isondrographolide 15 (0.0200 g, 0.06 mmol) ldasluvasaviiAsen anifuld Acetic
anhydride 1.0 mL AUA8 magnetic stirrer UATATAIENUA Uad reflux ﬁqquﬁ 135 - 140 °C
Wunan 1§l (aaeuufidenshomeiia TLC Tasldszuudavinazans 30% EtOAcHexanenn¢
pledalue)  Aunmeuasheununivgauiiien  msmeaufsenhlasthaseranennuisend
Fuanaitaldadluansazanedusives NaHCO, iy wavainde EtOAC S1uau 3 ada drafonh uas
ansavanuduiives NaCl aghae 1 aa gy vilviuese anh. Na,SO, NIDILALILVEAINN
avarween 1% Crude product Wuveuvaniledimdes 1h Crude product fildaminliiu3awsse
wmeiln Column chromatography lagldszuudvihazans 30% EtOAcHexane lén@nsost 19
0.0162 g (81% vyield) dnwauzvowdsdun Re = 0.25 Quszuuivhazats 30% EtOAcHexane) 1
a5 19 Vié’emﬂw'lc'ﬂuﬁqaﬁtané'nwm%aLwﬂ{‘m NMR-spectroscopy
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Compound 19 : '"H-NMR (400 MHz, CDCl;) : § 0.99-1.26 (2H, m, H-5, H-7a), 1.00 (3H, s, H-
18), 1.03 (3H, s, H-17), 1.09 3H, s, H-20), 1.41-1.81 (7H, m, H-1a, H-2, H-6, H-7b, H-9),
1.98-2.08 (1H, m, H-1a), 2.02 (3H, s, COCHj), 2.04 (3H, s, COCH3), 2.19 (1H, dt, J = 14.0,
3.5 Hz, H-11a), 2.44 (1H, dd, J = 14.0, 8.0 Hz, H-11b), 4.17 (1H, d, J = 11.5 Hz, H-19a), 4.38
(1H, d, J= 11.5 Hz, H-19b), 4.56 (1H, dd, J = 10.0, 5.5 Hz, H-3), 4.70 (1H, tm, J = 8.0 Hz, H-
12), 4.80 (2H, brs, H-15), 7.27 (1H, dd, J = 3.0, 1.5 Hz, H-14) -

3C-NMR (100 MHz, CDCls) : § 15.77 (C-18), 18.84 (C-6), 21.03 (COCHs), 21.14 (COCH3),
23.05 (C-20), 23.53 (C-2), 31.44 (C-17), 32.84 (C-11), 35.73 (C-10), 36.42 (C-1), 39.02 (C-7),
40.88 (C-4), 52.88 (C-5), 57.84 (C-9), 65.02 (C-19), 70.48 (C-15), 73.22 (C-12), 80.08 (C-3),
82.59 (C-8), 138.40 (C-13), 143.11 (C-14), 170.55 (COCHs), 170.85 (COCHs), 172.47 (C-16)
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