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4.1 ngANAWEN andrographolide
411 PSFsENENTENAREIIMENL ethanol
e ' ' o
Andrographolide 'Iiﬂﬁ‘&ﬂiunﬂu diterpene  lactones ﬁ:qnﬂﬂﬂﬁﬁnﬁuﬁﬂ-

nraitiasianld ethanol ttnenadpatianey ethanol umsasaaudtd andrographolide

. ul"l"ﬂ'Ll'LiT Ll fnens

olate: silica gel GF,.#DVS: %Wﬂﬂg 85:15) whnufeudy
ANTHIATT U andrrapi ﬂg\(htdr: i sphalide 871 Thai

1995 230) ieeqanda i

WRT neoandrographolide (g ayer Chromatography (TLC

5 ¥ e
A W e e uastn

partition (18 hexa | acetate TrEMaE"S drngraphgtdle.l.l.ﬁ" eoandrographolide

g an’ﬂfﬂ@g&nmmqﬂ@%hm

gel GF., DVS: chloroform

aglutuses ethyl acetate atbgraphy (TLC plate: silica

sbsolute sthanol_z ) nReudiouiusimnnegy
andrographolide  (Aldrich®) uw@zA1 hR, 989 neoandrographolide %N Thai Herbal
Pharmacopoeia (Vol. 1, 1995 30) wudn andrographolide % quenching nnalsilga UV 254
nm ﬁﬁnﬁuﬂlﬂ?ﬁﬁﬁﬂ Kedde reagent azle spot 281 andrographolide  WAT
neoandrographolide Aunadiy  (dark wviolet) A1 hR, 484 andrographolide UAZ

A | me 0 e B - =
neoandrographolide Wil 54 waz 30 AMuAIAY (Fanaran 2, J1h 3)
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5 A .
B1FeR 1 1 R, saasddsznausite liienaiedtaen ethanol

Spot

N1FATINETU
hR, UV 254 nm 3,5-Dinitrobenzoic acid/Potassium

hydroxide in methanol

(colour)

tlaady (dark violet)

qugnchitgy | ) F . 1173 (violet)

K% 4

4"‘ = neoandig hI#&T UN’IHEB
ET = andrographolide
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hR, hR,
100 100

71 2 Thin-layer chromatogram saatnE TATREEIMEIY ethanol Anndufimzanetag
(1 };fmmﬁuuﬁ‘nmmmjw andrographolide (Aldrich®) (2)
TLC plate; silica gel t’SFﬁ_qu
Developing solvent:  chloroform : absolute ethanol = 85:15
Detection: 3,5-Dinitrobenzoic acid/Potassium hydraxide in

methanol
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-l f ; g
M9 2 A7 hR, 2asasmlsznavsine hulenadn ethyl acetate

nisAsIaga

Spot hR, Uv 254 nm 3,5-Dinitrobenzoic acid/Potassium
hydroxide in methanol

{colour)

11 (dark violet)

pholide

A
o T uﬂwﬁﬁg
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hR, hR,
100 100

i

gﬂﬁ 3 Thin-layer chromatogram 1a3I19eme ' #/eU ethyl acetate s nauimzanalas
(1) Llfﬁ‘ﬂul.ﬁH'Llﬁ'ﬂﬁ'tm"nEﬁg_’m..anﬂmgraphalide (Aldrich®) (2)

TLC plate; silica gel GFy,

Developing solvenl:  chloreform © absolute ethanol = 8515

Detection: 3,5-Dinitrobenzoic acid/Potassium hydroxide in

methanol
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41,3 nsuen andrographolide

srtienafin ethyl acetate (93 ni, a1nda 4.1.2) suanansidatuiiug eenld
AT column chromatography (TUAAEURNALTNAIAN ELEN 3.5 T30, AYINETT 90 T3 4
ureq silica gel 60 W chioroform (gaUsznnm 78 4u.) mﬂﬁ’uﬁ@jﬂq Fnariia (polarity)
roagazanalanld methanol wnfxﬁ:qﬂfﬂ:u_r.iu%uqﬂﬁqﬂmﬁmﬂi‘ﬂ;-:ﬁwmu chloroform

. = - = oo . '
methanol = 85:15 {gﬂ‘lﬂ 4, MIFNAUEI2184 solvent system sznz=vindia TLC fingerprint

hrematagrachy

[CHCI, : MeOH 85:15 (440 mi)]

PF5-1 PF5-2 PF5-3 PF5-4 PF55 PF56
(F1-5) (F6-14) (F15-29) (FA0-39) (F40-56) (F57-64)

=l e F .-J E e
UM 4 wwwluaanizuen andrographolide Anesflsznevaug lwinenaia ethyl

acetale
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‘lﬂﬁmi*l.ﬂﬁ‘ﬂumjmﬁaﬁﬂqLﬁuFmuﬁ%ﬂﬁm?ﬁﬂ%q-qq;]n-nzq-:lanm] Wil fraction (~8 mi) Teeld
fraction collector REIAAUIIH andrographolide 4 fraction eéineAs TLC '(TLG plate; silica
gel GF., DVS: chloroform : absolute ethanol = 85:15) LL@HULﬁHUﬁUﬂ‘]i‘H"tP‘I?ﬁ’m
andrographolide (Aldrich®) 994 fractions ﬁﬂ TLC profiles AA8RR4TY (Vi1 PF1 {gﬂﬁ 5} un
RN fractions 1 - 7 348 TLC profiles ARTeARafy udy)

i fraction PF5 (6.2 g) H4fi andrographolide \Hussdlsznayuun nﬁgﬂ {gﬂﬁ 5)

UwenasEaLuEw] eanlufined® coumn chromatagraphy (I aEuEI AL NATanTELen

. ol L
chloraform @ methanol =88: i fractiin collector ARsaaLdngl

' ) = = =
'garrd i e B F{% uinliqns

oy e H v ow
EIUAITN ﬂﬂﬁﬂﬂh li'lf;l'[ FT3AT

= 9 -l i
m.p. YBIHAN andrographolide nuanls =230-231°C

41.4.2 fﬂﬂ"l?@;ﬁnﬁuuﬂq UV fige Lﬂ‘i"“ﬂd UV / VIS Spectrophotemeter (Jasco V-530)
(g1 7)
UV, IB98THIRTFIY andrographolide (Aldrich®) U methanol
=222 nm

Uv.. 'ﬂ‘ﬂwﬂﬂiﬂf‘i andrographolide mtf.ln‘lfﬁlu mathanol = 222 nm
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4.1.4.3 Thin Layer Chromatography {TLG} LY silica gel GFm 1 Developing
Solvent System (DVS) 3 g% uumu
A. chioroform : absolute ethanol = 85: 15
B. aceione : methanol = 90:10
C. n-butancl : ethyl acetate = 20 ; 80
arntasilmsaaaeriny e UV 254 nm uazaulsdang Kedde reagent

wudmn systems i spot fgn uaxfl hR, value winfuRTIINRTTIY

andrographolidg nch@}jﬂﬁd 21 Wieekd mHRTAL {Eﬂﬁ&—ﬂj

Retention time
Mobile Phase ANTHIRTTIU andrographolide andrographolide ﬁuﬂﬂiﬁ?
(Aldrich®)/ propyl paraben propyl paraben
MeOH : H.O=80:20 3.134/4.246 3.133/4.225
MeOH : H.O=70:3D 3.939/6.459 3.951/8.484
MeOH : H,O = 60 : 40 5.949/11,845 5.868/11.636




R, b
100 100
[
S .
B0 {80
| = @ =
=

B0

| 40

| 20

PFS Ml F 2
3
71U 5 TLC profile 784 (el FAnNAMUNEaiR ethyl acetate 7

wan andrographolide 8808708 1 #98 silica gel column chromatography
TnsuFnuiruiugisnasgiu andrographolide (Aldrich®) (2)

TLC plate: silica gel GF,,,

Developing solvent:  chioroform : absolute ethanol = 85:15

Detection: 3,5-Dinitrobenzoic acid / Potassium hydroxide in

methanal
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hR, bR,
100 . 100
a0 | 80
B0 | 60
40 - L
20 | 120
D ]

| #FE 2 ~ :
'gﬂ'fl B TLC profile 1 :ﬁ%q ﬁ-’}& PFE‘I ~ F‘%@‘ﬁ“tﬁﬁﬂ 0T fraction PFS wAuen

ﬁﬂ»!‘mﬁ‘m 5|I|ca ge olumn  chromatography 1ol

andrographolide
witudeuiuasuineg i andrographolide (Aldrich®) (2)
TLC plate: silica gel GF,,,
Developing solvent:  chloroform : absolute ethancl = 8515
Detection; 3,5-Dinitrobenzoic acid / Patassium hydroxide in

Methanal
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200 | o ' uln ' bon : P B0
rawetenginfnm]
7 7 whsudeuswnaiinisganfuuastesansazant andrographolide ikenldlu
methanol (Ul) WAYANSAZENENIMIEIN  andrographolide (Aldrich®) lu

methanaol (§14)
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100 100

’?44!{75--..-

;o aal =
g1l#l 8 Thin-layer chromaldggam 783 puri’fém;;'!jrmgra de Auents (1) TesnFaudeu

ﬁumﬂrmsg'm.- andrographolide (ATdAch®) (2)
TLC plate: silica gel GF .,
Daveloping solvent:  chloreform : methanol = 85:15

Detection: 3,5-Dinitrobenzoic acid / Potassium hydroxide in

Methanol



hR, hR,
100 100
80 | 80

Eﬂﬁ 9 Thin-layer chromatogram %84 purfied andrographolide ﬂuﬂﬂ"{ﬁ- (1) Tmmﬂ"munﬁpu
fIUATHIRFF U andrographolide (Aldrich®) (2)
TLC plate: ‘silica gel GF..,
Developing solvent:  acetone : methanol = 90:10
Dstection: 3,5-Dinitrobenzoic acid / Potassium hydroxide in

methanol
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100 100

80 | 80

AITHIRIEM androdfamkiglide (Aldrich®)

TLC plate: silica gel GF 5,
Developing solvent:  n-butanol : ethyl acetate = 20 : 80
Detection: 3.5-Dinitrobenzoic acid / Potassium hydroxide in

methanaol
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- 3,113 mdmﬁ raphaliciy
4,225 hr%ml parabe 2

my ar mald
g

i
:
£

o 5 10 uh quﬂ 25 a6 as

g1 11 uFsuifiny HPLC Chromatogram 184 purified an'gir'qgi_rapmirde,ﬁLmn‘lﬁ {un) iy
ﬁﬁi‘mmi"ﬁﬁu_@‘ntjmgmphtﬁlidé{ (Aldrich®, ff’ﬂ_} (condition: column C,,, Luna® 10
um, 250 x 4.6 mm i.d; mobile phase: MeOH:H,O 80:20, flow rate 1 ml/min.;
detection UV 255 nm; internal standard: propyl paraben)



B g 29

E
g
7004 g
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o |1
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2 40 - 3

3‘1.!'?1 12 Wsuifiay HPLC Chromatogram 184 purified andrographolide fluanld (1) fu
AVTHIMTY W andrographolide (Aldrich®, §19) (condition: column C.q, Luna® 10
pm, 250 x 4.6 mm id; mobile phase: MeOH:H,0 70:30, flow rate 1 mlimin.;
detection UV 255 nm; internal standard: propyl paraben)
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g1l#1 13 Wiewiieu HPLC Chromatogram 484 purified andrographolide Fuanli (L fu

mi'mm'gw andregrapholide (Aldrich®, f714) (condition: column C_m. Luna® 10
pm, 250 x 4.6 mm id; mobile phase: MeOH:H,0 60:40, flow rate 1 ml/min.;
detection UV 255 nm; internal standard: propyl paraben)
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4.1.5 nswan neocandrographolide

19 PF7 {;‘n.]ﬂ 4) fgannnistintnenads ethyl acetate H1U Silica gel column
chromatography (auaidutingudnaianisuen 2.5 9. ALY 70 94.) fﬁam‘sﬂ sillica gel
60 W chioroform (gatszanns 60 1) -NWLLﬂﬂﬂﬂ?Lﬁﬂﬁuﬁuﬁ 88n97N neoandrographolide
AqeAT column chromatography :ﬂﬂui‘ﬁ silica gel 60 luatsaza tilausas chloroform -
methanal = B0:20 {gﬂﬁ 14) \fiu fraction (-8 mi) Taeld fraction collector REImaeUdl

necandrographolide 14 fraction aéntRE TLC (TLC plate: silica gel GF,.,, DVS: chlorofarm |

CRLIRGHET 7-5gimantiTznanfinn
i P : , ,

wazilanfi 'um@nu g1 analariu Thai ﬁhal Pharmaco-

posia (Vollll, 1%5'. 3 : 3 & (FuART :ﬂﬁﬂﬁﬁ WANG LAz

#\u&%&traf o

a gel column
chromatography

(CHCI, : MeOH 80:20, 510 mi)
I 1 I | 1 |

PF7-1 PF7-2 PF7-3 PF7-4 PF7-5 PF7-6  PFT-7
(F1-9) (F10-16) (F17-31) (F32-44) (F45-55) (F56-63) (F70-83)

=l a i = g
g1 14 uaufuamanisuen necandrographolide 8anaInedAsEnaLEw



hR, nR,
100 100
80 | 80
60 ]

40 -

20

PF7-3 PF74  PF7-5
3U# 15 TLC profilc's gz fraction PF7 alen

necandrographolia urﬁﬂﬁﬂwumﬂ silica olumn chromatography

TLC plate; silica gel GF

254
Developing solvent:  chioroform © absolute ethanal = 85:15
Detection: 3.5-Dinitrobenzoic acid / Potassium hydroxide in

methanal
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4.1.6 NMFATANANANHEL neoandrographolide
¥htAn necandrographolide Auen'# Insaiendnuaiiag
4,1.6.1 nM9iaA1 melting point (m.p.} 984 neoandrographolide ﬁiﬂhﬁ'ﬁiﬂq Melting
point apparatus (Electrothermal |4 8200, USA)
WL m.p. 1894 necandrographolide 'ﬁLLﬂﬂ'l.ﬁ = 1H8-169°C [Lil.;168-
169°C (A Dictionary of Chinese Materia medica, Supplement. 1979; 487},
169-171°C (Chen and Liang, 1982; 245-246)]

Uil spot mmuﬂ_zmmﬁﬂmﬁﬂuﬁu TLC profile Faaen

anasnianzanalasly Indian Herbal Pharmacopoeia (Vol. |,
1998: 24) vivdriAsuyimilauiy uasi hR, value viaiu Aa 39
C. n-butanol : ethyl acetate = 20 : 80 uazallsdang Kedde reagent

wudndl spot LAt AL0aUAs WAL hR, value Wil 25



. ; . r _
gﬁﬂ 16 anlnAfunTaRnAuULEIIaIE1382A Y neoandrographalide iuanlalu
methanol



100 100

TLC plate: silica gel GF,,,
‘Developing solvent:  chioroform : absolute ethanol = B5:15
Detection: 3,56-Oinitrobenzoic acid / Potassium hydroxide in

methanaol



100 100

80 | an

711 18 Thin-layer chromalod
TLC plate: silica gel GFy,
Developing sclvent:  chioroform - methanal = 7 - 1

Detection: 20% sulfuric acid in methanal, heat at 120°C, 10 min,



ar

100 100

a0 |80

ﬁﬂ‘ﬁ 19 Thin-layer chromatodfam,

TLE plate:

silica gel GF,

Developing solvent:  n-butanol : ethyl acetate = 20 : 80

Detection:

3,5-Dinitrobenzoic acid / Potassium hydroxide in
methanol
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4.1.6.4 n‘umﬂm*&nﬁ'nﬁniﬁ‘hum%q Muclear Magnetic Resonance (NMR) Spectro-
meter (JNM-A500) Taelld €D,0D uarsazans

IndayaUas 10- / 2D-'H NMR spectra {gﬂﬁ. 20, 21) uax

Ha389IN317813 (Chan et al. 1971: 5081-5091; Balmain and Connally. 1572:

1247-1251 Uax Du et al. 2003: 147-151) MiTWanwsoinunegaslareaiiuas

ﬁ"1ﬁ'umiﬁﬁuuimaduﬁiﬁxﬁqwm'iuLﬂr}'ﬂ necandrographalide #4134 3

Tagwudn olefinic proton (H-14) 983 necandrographolice 1 CD,0D 9td]
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0.68 (3H, 5)
H-19a, 19b 3.22 (1H, d, J=9.5) 3,52 (1H, d. J=9.5)
410 (1H, d, J=9.5) 4.32 (1H, d. J=0.5)
Glucasyl pratons (2H) 5642 =
Glucosyl protons (4H) 3.1-34 .

(Table entries are chemical shift in ppm from TMS (number of protons, multiplicity, J in Hz)
*Char et al. 187 1: 5081-5091 ; Balmain and Connally. 1973 1247-1251 uaz Du et al. 2003: 147-151
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