o83 x| A 45 @ A5 F 455~459 (2001)
Yakhak Hoesi Vol. 45, No. b

5

F8lio| Ecdysteroid 8&

AER* - A47 - IBA

d el A 7R AAAIG R
(Received August 31, 2001; Revised September 26, 2001)

Ecdysteroids from Melandrii Herba

Ho Kyoung Kim*, Won Kyung Jeon and Byoung Seob Ko

Quality Control of Herbal Medicine

Department, Korea Institute of Oriental

Medicine, Seoul 135-100, Korea

Abstract — Melandrii Herba has been used for

tympanitis, sore throat, dysentery and dehumidifying

diuretic. From the BuOH fraction of methanol extracts, three ecdysteroids (ecdysterone, ecdysterone 22-
acetate and inokosterone) were isolated by column chromatography using Amberlite XAD-4, ODS and
Sephadex LH-20 gel and by HPLC method. The structures of these compounds were identified on the

basis of spectroscopic methods.
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A2t 3 7]7] ~Column chromatography-& silica
gel Kieselgel 60(70~230 mesh, Merck), ODS
(Lichroprep RP-18, Merck), Sephadex LH-20
(Pharmacia)S AFE3}% 3, TLC platetr Kieselgel
60 Fo5,(Merck)$t RP-18 F2545(Merck)* ALEERT)
Ak ulE 595 EE 19 AlRRE ARSSIGeH,
HPLCE #vii= HPLC grade(Merck)% A3

Melandrii Herba
(dried herb 4.0 kg)

Negative-ion FAB-Mass(matrix : glycero)+ VG70-
VSEQ(England)Z, 'H 2@ C-NMRZ Bruker AM-
500(Germany)E AR5t HPLCE JAI Recycling
Preparative HPLC LC-908 W(Japan)Z ARE-3lth,
& A siglEc| 82| - 579 (4.0kg)e MeOH
2 1597 A4 33 vbE S, o7 2 Y F
Z3lo] MeOH 941009 g2 AZ3ch. MeOH
FEEL $FFE 852 thE 599 methylene
chloride(CH,ClL)E 7}3lo X¥sla 33 2323}

I Extraction with MeOH for 15 days (X3)
Evaporation of MeOH in vaccum

MeOH ext.

\ Partition in CHzCl/HzO (X3)

|

CH:Cl, layer H0 layer

I Extraction with EtOAc (X3)

EtOAc layer

H20 layer

l Extraction with BuOH (X3)

|

BuOH layer

|

H20 layer

\ Amberlite XAD-4 C.C.

100% H:0 20% MeOH

40% MeOH 602 MeOH

I |

100% MeOH

Silica gel C.C.
CHClxMeOH:H20=13:10:2

I |

fr. 1 fr. 2

ODS CC.
MeOH:H20=50:50

| ! ! |

fr. 1-1 fr. 1-2 fr. 1-3 fr. 1-4 fr. 1-5

Silica gel C.C.
CHCl3:MeOH:H20=120:25:2.5

fr. 3 fr. 4 fr. 5

Sephadex LH-20
MeOH:H20=60:40

| | |

fr1-2-1 fr.1-2-2 fr.1-2-3 fr1-3-1

Compound IT

Compound I

I

fr1-3-3

Recycling Preparative HPLC
MeOH:CHsCN=60:40

| l

Compound III

fr.1-3-2

Scheme 1 - Extraction and isolation of Compound I-IIT from the Melandrii Herba.
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CHCLZC = 315th H05e cw EtOAcE )
we) o] 33 #E3l] EtOAcT= 4T, H05

2 YA| n-BuOHE 33] #3830 n-BuOHFJJr H,0

& 9. n-BuOHEEE255¢0)F Amberlite
XAD-4Z A28 column chromatographyE 2451
H,0, 20% MeOH, 40% MeOH, 60% MeOH, 80%
MeOH % 100% MeOH £3oZ Wrelth. 1 &
60% MeOH £2(4.67 g/2 silica gel column chro-
matography(CHCl;: MeOH : H,0=13:10:2)5 A
gto] 5709] fraction® UL I F f. 1& ODS
gel column®l loading ¥+ ¥ 50% MeOHS elution
AA fr 1-1~fr 158 AU A fr 128 silica
gel#} §7)(CHCly: MeOH : H,0=120:25:2.5)& ©|
£3% column chromatographyZ A5 compound
ne ®asiges fu 1-3% Sephadex LH-20
(MeOH : H,0=60: 40)& ©]83t column chromato-
graphy®} Recycling Preparative HPLC(MeOH :
CHSCN—60'4O)§‘ A5l compound B} compound

2 25t ZE spectral data®} Blu AES
A% compound I
ecdysterone 22-acetate, compound I= inokosterone
o= A%} Scheme 1)

HPLC =71 - HPLCE JAI Recycling Preparative
HPLC LC-908 W(apan)® AFE315°9 Column
JAIGEL W-252 (209X 500 mm), JAIGEL W-253 (20¢
X500 mm)E A3l o] FA S FE= MeOH:
CH,CN=60: d0(wv)°] HES 3. §52 35
my/min® 2, UV Detector 3342 254 nmollA 123
3ted HAISHT

Compound 12| £2| S}stX Mot -
FAB(-)Mass(m/z) : 479]M-H]-; 'H-NMR (Pyridine-ds,
500 MHz) : 6 1.10, 1.25, 1.62 (each 3H, s, H-19, H-18,
H-21), 1.40 (6H, s, H-26 and H-27), 3.03 (1H, m, H-9),
3.91 (1H, brd, /=9.6 Hz, H-22), 4.22 (1H, m, H-2), 4.26
(1H, brs, H-3); “CNMR (Pyridine-ds, 125 MHz) :
38.5 (C-1), 68.5 (C-2), 68.6 (C-3), 32.9 (C-4), 51.9 (C-
5), 204.0 (C-6), 122.1 (C-7), 166.6 (C-8), 34.9 (C-9),
39.1 (C-10), 21.6 (C-11), 32.3 (C-12), 48.6 (C-13), 84.7
(C-14), 32.5 (C-15), 21.6 (C-16), 50.6 (C-17), 18.4 (C-
18), 24.9 (C-19), 77.3 (C-20), 22.2 (C-21), 78.0 (C-22),
28.0 (C-23), 43.1 (C-24), 70.0 (C-25), 30.5 (C-26), 30.6
(C-27)

ecdysterone, compound I+

uﬂ/\n @A]—@@ ;
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Compound 12| S2| &ty M4 - N4 A,
FAB(-) Mass(m/z) : 521[M-H]", 479[M-(Ac+H)]; 'H-
NMR (Pyridine-ds, 500 MHz) : & 1.08 (3H, s, H-19),
1.19 (3H, s, H-18), 1.37 (6H, s, H-26 and H-27), 1.65
(3H, s, H-21), 2.56 (1H, dt, J=13.3, 5.6 Hz, H-12), 3.02
(2H, m, H-5 and H-17), 3.61 (1H, brt, /=8.2 Hz, H-9),
4.22 (1H, brdt, J=11.4, 3.4 Hz, H-2), 4.26 (1H, brs, H-
3), 552 (1H, dd, J=1.8, 10.6 Hz, H-22), 6.26 (1H, d,
J=2.1 Hz, H-7); BC-NMR (Pyridine-d;, 125 MHz) :
38.0 (C-1), 68.1 (C-2), 68.2 (C-3), 32.5 (C-4), 51.4 (C-
5), 203.5 (C-6), 121.8 (C-7), 165.9 (C-8), 34.4 (C-9),
38.7 (C-10), 21.1 (C-11), 31.7 (C-12), 48.1 (C-13), 84.1
(C-14), 32.0 (C-15), 21.6 (C-16), 50.5 (C-17), 17.9 (C-
18), 24.5 (C-19), 76.3 (C-20), 22.3 ( C-21), 80.5 (C-22),
26.1 (C-23), 41.7 (C-24), 69.2 (C-25), 29.7 (C-26), 30.1
(C-27), 171.3 and 21.3 (OAc)

Compound I112] 22| &}&tx M4 -l A4,
FAB(—)Mass(m/z) : 479M-H}-; 'H-NMR (Pyridine-ds,
500 MHz) : & 1.10, 1.26, 1.61 (each 3H, s, H-19, H-18,
H-21), 1.07 (3H, d, J=6.4 Hz, H-27), 3.05 (1H, m, H-
9), 3.89 (1H, brd, /=9.7 Hz, H-22), 4.20 (1H, m, H-2),
4.26 (1H, brs, H-3); *C-NMR (Pyridine-d;, 125 MHz)
: 385 (C-1), 685 (C-2), 68.6 (C-3), 32.9 (C-4), 51.9 (C-
5), 203.9 (C-6), 122.2 (C-7), 166.6 (C-8), 34.9 (C-9),
39.2 (C-10), 21.6 (C-11), 32.2 (C-12), 48.6 (C-13), 84.7
(C-14), 32.5 (C-15), 22.0 (C-16), 50.5 (C-17), 17.5 (C-
18), 24.9 (C-19), 77.3 (C-20), 22.1 (C-21), 77.7 (C-22),
30.4 (R-epimer : 30.7, C-23), 32.4 (C-24), 37.3 R-
epimer : 36.9, C-25), 67.8 (C-26), 18.4 (R-epimer :
18.3, C-27)

dyE A uF

E=alo mele-8 SnjE sl AR2ofA] iR
°oF FZ, A3t Ay FE3 AESIdLE F
542 WE A7l Uk CH,Cl, EtOAc @ n-BuOH
2 2uiEEs F n-BuOH EIHES Amberlite
XAD-4, ODS, Sephadex LH-20 % silica gets& A}
43t column chromatographys AAIste] g 7)€
9 £ 9 we] EES Bl o] EEE
< HPLCE AAsle] ERIgh 2= 279 si3tEe] &
gle)o] 2le] Recycling Preparative HPLC(methanol :
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acetonitrile=60 : 402 HAIEl] 2572 ©d £
FaEnh o159 72+ 717]1%4 FAB-MS, 'H-
NMR, ®C-NMR 59 &7& 8% 2% compound
12 ecdysterone, compound IE ecdysterone 22-
acetate, compound III= inokosterone®® ERl =
et

Compound [-& w27 A+ HAoli Negative
FAB-MS spectrumollX= m/z 479914 [M-H] 2]
molecular ion peak, m/z 463 [M-OH-H] A hyd-
roxyl”]7} ©2H€l fragment peak’} ¥EE ]}

'HNMR spectrumelA § 1.10, 1.25, 1.62 ppm
14 2tz 19-CH, 18-CH, 21-CH,ol 7]2ldhe
signal®] singlet® 2, § 140 ppmellA] 26-CH,, 27-
CH,ol 71918R= signalo] singlete® ueh}m ¥C-
NMR spectrumolA= & 184, 222, 249, 305 2
30.6 ppmollA 5702] methyl”]S @2 = Qlglor
20-hydroxy group& #|218FH ecdysone® 727} Z&
o} 20-hydroxy groupel 33 <9+ C-16, C-17,
C-20, C-21% A|2l¥ ¥ BC.NMR spectrum®] ¥
U35l om =3, 20-hydroxy groupS extra y-effect
< doA C-16 signals TLAMF S ZE 5~10ppm
shiftA] 7)1 extra B-effect® doA C-173 C-21
signale AAFECoZ 10ppm7HA] shiftrl 7= P C-
16(8 21.6 ppm)S ecdysone®] C-16(86 27.0 ppm)E.r}
IARO R shiftAl7]al C-17(8 50.5 ppm)d C-21(3
223 ppm)= ecdysone?] C-17(6 48.8 ppm)¥} C-21(5
133 ppm)Rtt AAAOZ shiftA| R} o] 7]71E
2 Az F@%0W3te) w2 Compound I ecdy-
sterone(20-hydroxyecdysone) S 2 #R1, w433t

Compound II= 92 ZA7o]31 Negative FAB-MS
spectrumol| A= my/z 5219014 [M-HT'S molecular
ion peak, m/z 479M-(Ac+H)] M acetyl”]7} E=hel
fragment peak®| =)

"H-NMR spectrum©lA] § 1.08, 1.19, 1.65 ppm
old 77} 19-CH, 18-CHy, 21-CH,ol 7]Q13}=
signal®] singlet® =, § 1.37 ppmollA4] 26-CH,, 27-
CHol 71918= signalo] singlet®.2 UEh}w §
2.06 ppmllA] acetate methyl signale ¢isti H-
22(5 5.52 ppm)< ecdysterone®] H-22(6 4.84 ppm)
Hoh A shiftelo] o= #F & F SSth
BC-NMR spectrumel /= § 17.9, 22.3, 245, 29.7
2 30.1 ppmelld 5782 methylZ 1S &1E 4 90

™ 3 213 ppmoliA] acetate methyl signalZ, &
171.3 ppmoliA acetyl”1 & #HEE = ey C-
22(5 80.5 ppm)+= ecdysterone®] C-22(3 77.7 ppm)
Bt AR shiftslo] C-2200 acetyizt AgE e
AEE & S SUSinh opdel Zi1EA Ael 2893
9] v]@E Compound = ecdysterone 22-acetate
2 2RI, FAsIh

Compound [F= %4 ZA7%o]1 Negative FAB-MS
spectrum®lA= m/z 479914 [M-HI™®] molecular ion
peak, m/z 463 [M-OH-H]°l4] hyd- roxyl7i7} €&hd
fragment peake] FEH T}

'HNMR spectrumelA] & 1.10, 1.26, 1.61 ppm
oA z}ZF 19-CH;, 18-CH;, 21-CHgoll 7iQ1sh=
signalo] singlet®®, § 1.07 ppmelA 27-CHzell 7]
A &= signale] doublet(/=6.4Hz)o. = e}
BCNMR spectrumellA] C-25¢] 23] gl= C-23,
C-25, C-27& 2279 signal? BEE 9 or HPLC
(CH,CN : H,0=20: 80)% 1§ 23} 25.[R]: 25-
[S1=1:19 C-25 epimer?) &3FES & = 94l
011219 s} extra hydroxy groupS C-249) C-27
o yeffectS Yo7)1 C-259 B-effect® UoA C-
248 322ppm)2} C-27(8 183 ppm, 18.4ppm R-
epimer)E ponasterone®] C-24(8 37.2 ppm)e} C-27
(6 300ppm)ETt uAFOZ shiftA] 7] 3L C-25(8
36.9 ppm, 37.3ppm R-epimer)Z ponasterone?] C-
25(8 28.3 ppm)ET} AAPFO R shiftA]7] 3 U0
U2 carbon ponasterone® Yx|31%Ac}, o)ike] 7]

I. Ry =R3 =H, R; =OH,
O. R; =Ac, R; =OH, Rz =H,
M. R; =R: =H, Rs =OH
Fig. 1 -The structure of Compounds I-1II.
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Preparative HPLC(methanol : acetonitrile=60 : 40)Z
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compound I ecdysterone, compound I ecdy-
sterone 22-acetate, compound IIl= inokosterone®.
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