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Triterpenes from the Root of Agastache rugosa

Dae Suk Han
College of Pharmacy, Seoul National University, Seoul 151, Korea

Abstract—Two triterpenes were isolated from the root of Agastache rugosa (Labiatae).

Compound I, mp 238~240°, was identified as erythrodiol-3-O-acetate and Compound II,
mp 223~225°, as 3-O-acetyl oleanolic aldehyde.
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1. compound I
(erythrodiol-
3-O-acetate)
R=CH,OH
R 2. compound II
(3-O-acetyloleanolic
aldehyde)
R=CHO
3. compound IIb
(methyloleanolate acetate)
R=COOCH;

Scheme 1. Structures of compound L II and IIb.

Agastache rugosa(3 kg)
lhot MeOH (5Ix 2 for 5 hours)
MeOH solution

concentration in vaccum to
500ml

Extract
l n-Hexane (250 mlx 3)

n-Hexane soluble layer n-Hexane insoluble layer

silicagel column chromatography
(n-Hexane : EtOAc=10: 1)

compound I (80 mg)
compound II (50 mg)

Scheme II. Isolation of compound I, II from the root
of Agastache rugosa

o 4] H;O 1 ml% 7}eta, o]7]¢] KMnO,(20 mg/
1 ml H;O0)E 7}gk 3 80°1 A4 1A 7k refluxA] 7
o}, th4] 10% KOH 1 mlE 7}8te] of 33 10%
HClz %313 5 CHCLz $%, T53d 24
2 ool ch(compound ITa), ZkA}e]l EtOAc : CHsl
A:DEFEA 1 mlst K,CO; 20 mge 743t
g 70°) 4 24 7+ refluxstz, o} #3}e] column
chromatography (n-hexane : EtOAc=15: D%
A stdeh. o7)elA =g spotZ viebd
o RobA £A3 Y compound IIb oF 7 mgs @
A
1. compound 12| 24

o] 4L mp 238~240°¢]3, Liebermann-
Buchard ¥kg-ol A Fgeiglon, 77 EA
93 datals vhgst Atk

IR »XBrem™ @ 3480, 3360 (—OH), 2940, 1718

|
(C=0), 1610 (C=C), 1270 (ester), 840 (—C
=CH—), MS (30eV, m/=z, rel. int. %) : 484
(M*, 2), 466(4), 453(3). 393(3), 286(2),
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249(1), 234(10), 203(100), 189(85), 175(52),
159(43), 145(50), 133(65), 119(60), 105(53),
H-NMR (80MHz, CDCl,) é¢:5.30 (1H, t,

|
J=1.5Hz, —CH=(C—), 4.45(1H, dd, J=9 and

6. 5Hz, AcO—(l,H—CHZ—), 3.15, 3.50 (2H, 4,
J=12Hz, —CH,0H), 2.03 (3H, s, CH,COO—),
1.14 (3H, s, CHs), 0.94(6H, s, 2CHy), 0.85
(12H, s, 4CHy), ®C-NMR : Table I

Table I. 3C-NMR chemical shift of olean-12-enes
in CDCls

Erythro- methyl

Comp- Comp- Comp-
Carbon diol-3- oleanola-

ound ound ound

No. 1 11 IIb  acetate'® te acetate
C-1 38.4 38.0 38.1 37.9 38.1
Cc-2 23.6 23.4 23.5 23.7 23.6
C-3 81.1 80.6 80.9 81.0 80.7
C-4 37.4 37.5 37.7 37.1 37.5
C-5 55. 4 55. 1 55.3 55. 4 55.2
C-6 18.3 18.1 18.2 18.4 18.2
cC-7 32.6 32.5 32.6 32.7 32.6
Cc-8 39.9 39.4 39.3 37.0 39.3
Cc-9 47.6 47.3 47.6 47.7 47.5
CcC-10 36.9 36.7 36.9 37.0 36.9
Cc-11 23.4 23.3 23.1 23.7 23.0
C-12 122.3 122.9 122.2 122. 4 122. 1
C-13 144.3 142.8 143.6 144. 4 143.6
C-14 41.8 41.5 41.7 41.9 41.6
C-15 25.6 26.6 27.7 25.7 27.7
C-16 22.2 21.9 23.6 22.2 23.6
Cc-17 37.0 48.9 46.5 38.5 46.6
C-18 42.4 40.2 41.3 42.5 41.3
C-19 46.6 45.4 45.9 46.6 45.8
Cc-20 3L.0 30.5 30.6 31.2 30.6
Cc-21 34.2 33.0 33.9 34.3 33.8
Cc-22  30.9 27.6 32.4 31.2 32.3
c-23 28.1 27.9 28.0 28.2 28.0
C-24 16.7 16.6 16.6 16.9 16.8
c-25 15.7 15.3 15.3 15.7 15.3
c-26 16.7 16.9 16.6 16.9 16.8
C-27 25.9 25. 4 25.8 26.1 25.8
Cc-28 69.6 207.2 177.9 69.8 177.8
c-29 33.2 33.0 33.0 33.3 33.1
C-30 23.6 23.3 23.6 23.7 23.6
COMe 21.0 21.2 21.2 21.4 21.2
COMe 170.8 170.7 170.4 171.0 170.5
CO;Me — — 51.4 — 51.4
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2. compound II2| =M

o] #3EL mp 223~225°0] 3 Liebermann-
Buchard ul-gelA Aol on, 717184 data
= o3 2t

IR »XBr cm~ : 2930(—OH), 2740(—CH alde-
hyde), 1725(C=0), 1250(C—0), MS(70eV
m/z, rel. int.) : 482(M*, 3D, 422(1), 393(0),
250(1), 232(42), 203(100), 190(22), 189(23),
175(11), 161(5), 133(9), 119(11), 107(10),
105(11), 'H-NMR(80MHz, CDCly) 6:9.35(1H,

|
s, —CHO), 5.25(1H, t, J=1.5Hz, —CH=C

—), 4.46(1H, dd, J=9 and 6. 5Hz, AcO—(|3H~
CH,—), 2.05(3H, s, CH,COO—), 1.14(3H, s,
CH,), 0.93(9H, s, 3CHj), 0.86(6H, s, 2CH,),
0.75(3H, s, CHy), C-NMR (20MHz, CDCly)
d: Table 1

3. compound IIhe| B4

o] EAL FAFYPoZ dojz ow, masss}
NMR data ©}23 7t}

MS(706V, m/z, rel. int.) :512(M*, 1),
452(2), 437(1), 262(39), 249(6), 203(80), 190
(13), 189(22), 147(7), 133(25), 11917, 107
(1D, 105(13), 'H-NMR(soMHz, CDCly) 4:

!
5.23(1H, t, J=1.5Hz, —CH=C~—), 4.40(1H,

dd, J=9 and 6.5Hz, AcO—CH-—), 3.55(3H,
s, OCHy), 2.04(3H, s, CH,CO0—), 1.13(3H,
s, CHs), 0.93(6H, s, 2CH;), 0.90(3H, s,
CHj), 0.86(6H, s, 2CHy), 0.73(3H, s, CHy),
BC-NMR(CDCl;, 20MHz) : Table I
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Compound I& A5 484, A4 CyHsOs
FFE2A LBtesto] A A o2 ety m/z
2039] base peaks} 122.3 ppm @ 144, 3 ppm<]
o] 24 ¥eta+ olean-12-ene types] 724 574
& AASZ 9len H¥C-NMRoj]A acetated]
A9 gz Aded = FTARAE 30 A
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o 3¢EZA LB teste] 4] FAolgler, m/z
203%) base peaks} ©]ZA¥ w29 chemical
shift (122.9 % 142.8 ppm)E. 3.0} olean-12-ene
types] BFEAEL FAT & AR FA
acetated] €4 % A9 TASLE 0AE 9
Al triterpened]-& < 4 gtk H-NMRe] A
9.35 ppm aldehyder} A &= 5, 4.46 ppmo]
A 3 ¢3¢ protono] double doubletse 2}
Eliron, o9k 7te 34 protond] A A7 shift
£ acetyly] 7t AAs o Q&E A T2 3
o}, Angular methyl7] & 3. (.75 ppm&] singlet
2 269, 0.86 ppme] R 2343 249 0.93 ppm
o A& 259, 209 9 304, =2 1.14 ppm
o Ae 2799 methylr] 2 FA= Ak o] AL
Alnus japonica,'® Stenocereus turberi,’® 2 Mac-
haerium incorruptibile® o] A 2=l® 3-O-acetyl
oleanolic aldehydes] 'H-NMR datas} A< ¥
39tk MSel A m/z 2329 m/z 2509 peak>}
AAHE A2 Hol 179 aldehyde groupo]
D/E ringel], 1782} acetyl groupo] A/B ringe]
22 9ee ¢ F A4t compound IIg)
7t FA L EY EAL attached proton testE
A3kl Table st o] Aestgeh. & 3
2 24 datast §ATEY AR Wz
compound I 3-O-acetyl oleanolic aldehydes
EA3t9th, compound II9] otusl=r] & A4
o wet 45473, AL oA methylation
A7 compound ITb: E=}ek 512, EA14] CasHs,
0,2, aldehyder] 7} ¢lel == (9.35 ppm £4),
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methyl esters] CHy7l 3.55 ppmof| A vhebyre},
Angular methyl7] 8 ®= 0,73 ppme] A& 264,
0. 86 ppm-& 23# 5} 244, 0.90 ppme] 7 & 259,
0.93 ppme] 212 299 ¥ 30, 1.13 ppme 274
9} methylsl 2 A2 $A4%gh & 43454
(compoudn IIb)3 methyl oleanolate acetates]

datas} 7] 75191

&

-

BRELE (Agastache rugosa) &) R 3132 HE A
3+ 2% AEsd $4 44249 Fo44 3
5o a9t compound I& erythrodiol-3-O-
acetate®, compound II3= 3-O-acetyl oleanolic
aldehydez ZAslgic}l. o] 5L Agastached 2
AT Aoz L€9 3FgEo] .

ZAtel 2b44 : 8C-NMR datag w213 & Iilin-
oistf ¥t} 7l 21§ Tl A o] FAbsE

o] .
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