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Abstract —

The leaves of Acanthopanax sessiliflorus Seem. (Araliaceae), which is native plant to Korea, have not been studied

yet on triterpene constituents. Three 3,4-seco-lupane triterpenoids (Compound I-IIT) were isolated from the MeOH extract of
this plant using Diaion HP-20P, silica gel and ODS column chromatographes. Based on physicochemical and spectroscopic
data, the chemical structures of these compounds were identified as follows ; chiisanogenin (Compound I, chiisanoside (Com-

pound II), 22¢-hydroxychiisanoside (Compound III).
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£ JASCO DIP-1000 KUP Polarimeter (Japan)Z, 'H}
C NMR Jeol A-400 Spectrometer® 23 3}22ct. Column
chromatography <= silica gel 60 (70—230 mesh, Merck),
Sephadex LH-20 (Pharmacia), Diaion HP-20P ¥ Li-
Chroprep RP-18 (40-63 um)E ©]-§-3t%1 3L, TLC plate=
silica gel 60F,s, precoated plate (Merck)E AHS-3t5 T}
£ &7 ¥ column chromatography-8 &= 15 A2
AR o™, TLCE LAAI%k0 2 10% H,SO, (EtOH
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10:1:0—7:3:039 EFEME A1 silica gel
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3le} Compound I (1.8 g), Compound II (25 mg), Com-
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Compound |

R (A AA IR AKBrem™' ;3441 (OH), 2946
(aliphatic CH), 171 (ester carbonyl), 1642 (C=C), Negative
FAB MS m/ : 483 [M-H], 'H-NMR (400 MHz in C,D,N)
8 : 3.70 (1H, d, J=8.0 Hz, H-1B), 3.09 (1H, d, J=14.7 Hz,
H-200), 2.80 (1H, d, J=8.4, 14.7 Hz, H-2B), 2.72 (1H, d, J
=9.8 Hz, H-9w), 4.59 (1H, d, J=9.0 Hz, H-11B), 3.47 (1H,
H-19B), 5.00 (1H, br s, H-23a), 5.10 (1H, br s, H-23b),
1.85 (3H, s, H-24), 0.97 (3H, s, H-25), 0.98 (3H, s, H-
26), 1.04 (3H, s, H-27), 1.67 (3H, s, H-29), 4.61 (1H, br
s, H-30a), 491 (1H, br s, H-30b), *C-NMR (100 MMz in
C,D;N) & : Table L

Compound I
ZA 244 AR, IR ABrecm™' @ 3423 (OH), 2939
(aliphatic CH), 1740 (ester carbonyl), 1639 (C=C),
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Table I. "C-NMR Data for compound I, II, and III in pyri-
dine-d;

Compound 1 Compound II Compound III

Aglycone C-1 704 d 704 d 705 d
C2 388t 38.8 ¢ 388 ¢t
C3 1730 s 1730 s 1731 s
C4 1477 s 147.7 s 147.7 s
C5 496d 496 d 49.6 d
C6 2511t 251 ¢t 252 ¢t
C7 3241t 321 ¢ 323 ¢
C-8 416+ 417 s 417 s
C9 440d 440 d 441 d

C-10 441 s 441 s 443 s
C-11 753 d 752 d 749 d
C-12 335: 335t 336 ¢
C-13 353 d 352 d 350d
C-14 422 s 421 s 422 s
C-15 296t 295 ¢t 29.0 ¢
C-16 326 ¢ 323 ¢ 26.7 t
C-17 563 s 56.8 s 62.9 s
C-18 495d 49.6 d 441 d
C-19 478 d 476 d 478 d
C-20 1505 s 150.7 s 150.5 s
C21 3101t 30.7 ¢t 41.7 ¢
C-22 373¢ 36.7 t 754 d
C-23 1139 ¢ 1139 ¢ 1139 ¢
C24 2324 235 ¢q 235 ¢
C-25 189 ¢g 189 ¢ 19.2 ¢
C206 178 ¢q 179 ¢ 17.8 ¢
C27 137 ¢g 138 ¢ 13.8 ¢
C-28 1787 s 175.1 s 174.9 s
C29 189 ¢ 19.1 ¢ 18.7 g
C-30 1106 ¢ 110.7 ¢ 111.1 ¢
28-O-inner Glc C-1 953 d 954 d
C-2 740 d 74.0 d
C-3 787 d 783 d
C4 70.8 d 70.7 d
C-5 764 d 76.4 d
C-6 69.3 ¢ 69.3 ¢

outer Glc C-1 105.0 d 105.0 d
C-2 752 d 752 d
C-3 78.0 d 78.0 d
C4 783 d 78.0 d
C-5 771 d 771 d
C-6 613 ¢ 613 ¢

terminal Rha C-1 102.7 d 102.7 d
C-2 725 d 725 d
C-3 72.7 d 726 d
C4 739 d 739 d
C-5 703 ¢q 703 d
C-6 18.5 ¢ 185 ¢q
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Positive FAB MS m/z : 978 [M+Na+H]*, 'H-NMR(400
MHz in C,D{N) & : 3.72 (1H, d, J=8.9 Hz, H-1B), 3.07
(1H, d, J=14.7 Hz, H-2f), 2.90 (1H, d, J=13.4 Hz, H-5w),
2.70 (1H, d, J=9.8 Hz, H-9¢), 4.50 (1H, d, J=8.6 Hz, H-
11B), 2.46 (1H, m, H-12b), 3.37 (1H, m, H-19B), 5.02
(1H, br, s, H-23a), 5.15 (1H, br, s, H-23b), 1.89 (3H, s,
H-24), 1.02 (3H, s, H-25), 1.11 (3H, s, H-26), 1.02 (3H,
s, H-27), 1.65 (3H, s, H-29), 4.60 (3H, br s, H-30a), 4.86
(3H, br s, H-30b), 6.34 (1H, d, J=7.9 Hz, inner Glc H-1),
421 (1H, d, J=11.0 Hz, inner Glc H-3), 4.70 (1H, d, J=
11.0 Hz, inner Glc H-6), 494 (1H, d, J=7.9 Hz, outer Glc
H-1), 3.94 (1H, t, J=9.2 Hz, outer Glc H-2), 440 (1H, t,
J=9.2 Hz, outer Glc H-4), 3.66 (1H, d, J=9.8 Hz, outer
Glc H-5), 4.21 (1H, d, J=9.8 Hz, outer Glc H-6b), 5.83
(1H, br, s, terminal Rha H-1), 4.67 (1H, br, s), 4.53 (1H,
dd, J=3.1, 8.8 Hz), 1.70 (3H, d, J=6.7 Hzterminal Rha H-
6), *C-NMR (100 MMz in CD;N) 3 : Table I

Compound [l
ZA AA AR IR ABrem™' : 3394 (OH), 2941
(aliphatic CH), 1722 (ester carbonyl), 1640 (C=C),
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Positive FAB MS m/z : 996 [M+Na+H]", "H-NMR (400
MHz in C;DN) & : 3.72 (1H, d, J=7.9 Hz, H-1B), 2.80
(1H, dd, J=6.7, 79 Hz, H-20), 3.08 (1H, d, J=14.7 Hz, H-
2B), 2.74 (1H, d, J=9.8 Hz, H-9a), 4.53 (1H, m, H-11f),
2.84 (1H, m), 3.28 (1H, m, H-19B), 4.79, (1H, d, J=5.5,
H-22P), 5.03 (1H, br, s, H-23a), 5.16 (1H, br, s, H-23b),
1.91 (3H, s, H-24), 1.04 (3H, s, H-25), 1.15 (3H, s, H-
26), 1.21 (3H, s, H-27), 1.96 (3H, s, H-29), 4.67 (1H, br,
s, H-30a), 5.00 (1H, br, s, H-30b), 6.37 (1H, d, J=8.6 Hz,
outer Gle H-1), 4.70 (1H, d, J=9.8 Hz, inner Glc H-6),
493 (1H, 4, J=7.9 Hz, outer Glc H-1), 3.94 (1H, dd, J=
8.5, 8.6 Hz, outer Glc H-2), 3.64 (1H, d, J=9.8 Hz, outer
Glc H-5), 5.83 (1H, br, s, terminal Rha H-1), 4.67 (1H,
br, s, terminal Rha H-2), 1.70 (3H, d, J=6.1 Hz, terminal
Rha H-6), "C-NMR (100 MMz in C,D,N) 8 : Table 1.

&3t 9 nE
Compound & Liberman-Burchart Y-8 /doliL, 20%

SRS A3} 71EEE whgale] A Ao 2 g
M3l=R 0" Hol titerpened FAEZ FH3AUT R

29

[T

R=B—D-gIc-pyﬁB-D-gIc-pyrfa-L-rha—pyr

Compound IT (Chiisanoside)

-ulII||OH
0O

8 4
R=f-D-glc-pyr-B-O-gle-pyr-a-L-rha-pyr

Compound HI (22-o-hydroxychiisanoside)

Fig. 1. Structures of compounds I-IIL



272
spectrum®l A & 3441 cm™ OH, 2946 cm ™l A] aliphatic
CH, 1715 cm ' A ester carbonyl, 1642 cm™ oA} C=C¢ll
710% 55 e

Negative FAB-MS spectrumliA] [M-H]” 102 5=91
m/z 483(M-H)2| ion peak”} WERtTH “C-NMR spectrum
oA % signal ¥ DEPT experimentS 3l AESIS
W F 30708 ©4& F 57019 methyl carbon, 1071 <]
methylene carbon, 771¢] methine carbon % 87) 2]
quaternary carbon®] £x|& 1319t} COOH E+= ester
group?]| carbonyl group®] signal 271 (8 173.0, 178.7), 2
70} 1,1-di-substituted double bond (& 150. 5, 147.7,
113.9, 110.6), 271 <] oxygen-bearing methine carbon (8
70.4, 75.3), 571 2] methine carbon (& 35.3, 44.0, 47.8,
49.5, 49.6), 871 2] methylene carbon (8 25.1, 29.6, 31.0,
324, 32.6, 33.5 37.3, 38.8), 571 ¢] methyl carbon YA} (B
137, 178, 189, 18.9)%] EAIE Fl3lch. 'HNMRIA
570 €] tertiary methyl group (3 0.97, 0.98, 1.04, 1.67,
1.85), broad singlet©. = e} = 471 9] olefinic proton
(4.61, 4.91, 5.00, 5.10)7 & 3.70(1H, d, /=8.0 Hz)7} &
4.59 (1H, d, /=8.6 Hz)*ll 4] 271 2] oxygen-bearing methine
proton®] signal E°] JERST}

o)de] A2 A o] 3FE-L 2719] isopropenyl group, 1
782 carboxyl group, 271 2] secondary hydroxyl methyl
group¥ 1709 lacton groupg Zte *RZ F4 3o
Acanthopanax<s 2 EAA LW 92 3 4-seco-lupan
triterpene 72YL & £ AAG P 2 99 'H 2 Pe-
NMR 5 Z%-29] o8} € 24TV Acanthopanax
divaricatus var. albeofluctus®] S Z K€ ©E] 3 chiisa-
nosideE 71r338te] A2 aglycone?] chiiisanogenin®] ©|
olgj¢} UA|3IHTLY

Compound TI+= mp 233~234°C, [0, +9.3 (¢=0.51, in
MeOH)?! 4 A4 A4S A=At Compound 13} 7]
Liberman-Burchart ¥F-8ol] ¥7do|1, 20% SA-Hghg Al
I 71EehE Hhgale] AZM-dao g Pasle Flog B
o} triterpene” BH3HE 2 3743} ). Positive FAB-MS
spectrum®ll Al m/z 978 [M+Na+H]"2] cluster ion peak”} 1}
Bt PC-NMR ¥ DEPT 33 Hlo|EI25E % 48719
carbon® 2, 67]2] methyl carbon, 12712] methylene carbon,
2271¢] methine carbon ¥ 8/1¢] quaternary carbon®] EAE
2113itt. 'H-NMR spectrumei¥] 2712] hexosyl residue (3
494 [1H, d, J=1.9Hz), § 634 [1H, d, J=7.9 Hz])¢} 1709
methylpentosyl residue 5 37§ ] anomeric proton signal©]
e ol de] AaollA B SE-2 triterpene BEA| Y
S 48197, 2 o] 'H'2 PC-NMR HloJEolA aglycon
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BB 727} compound [ A9 X3, § C-289]
compound 12t} 3.6 ppm ZAMF shift (8 178.7—175.1)8}
E AoRY FHI}F C28 X2 COOHY ester AgHat
chiisanogenin®] ¥R 2 F43ct. ‘

$H, ] §7hS BRI v E3l] aglyconol ARt
2 9= 32 B-D-glucopyranose 9L L5 YUY =
3 o] S-S 2N G TirRdst 42 3 e
< TMS3IE ¥ GLC 48 AAI3 23 3% D-glucose
9} Lrhamnose® T4=0] 1&g 218K, 'H-NMRe]
3l9] anomeric proton®] J FOEHE FH= B-D-glucopy-
ranosyl 2 o-L-thamnopyranosyl moietyd-2 &< JUTH
22]32, HMBC H°]E1E 53} FH< algycon?! chiisano-
genin®] C-282] COOH®ll o-L-rhamnopyranosyl-(1—4)-B-
D-glucopyranosyl-(1—6)-B-D- glucopyranosyl moiety 7}
ester %2 stz gL-g AFdIAL?

oldel Azt 2 'H 2 "CNMR 5§ Z%<] HolE 2R
o] RIEE YA X|ekt AT Acantopanax chiisanensis
2 3 AT Acantopanax divaricatus var. albeofructus
ol & 5 Acantopanaxs; 212 ditE o g FH Y
chiisanoside] & &218}get. >

Compound IIT= 'H 2 °C NMR dllole] 2 Z1& spectrum
tolElE B3ko] chiisanoside®} F-AFSH triterpene glycoside
2 F4 39 L chiisanoside®} H] a8k C-229] proton©]
hydroxyl group2Z X2Hd Z& & 5 UeH, 2 9
A ¥l$]E NOESY spectrumollA H-180.¢} NOE7} #&
Hx grow H-21p9 NOE7F #2250 g-formoE &
sk

2322 compound M= 7§ ZFYWF Acantopanax
divaricatus®|X] @23 22-o-hydroxychiisanoside®. F78 315
om, B gEel 'H Y "CNMR wolE ¥ 2} spectrum
tlo]Ele}l v w 25 UX)3l¢] compound = 22-
o-hydroxychiisanoside® 54 3ttt

B AFollA =g chiisanogenin ¥ 22-o-hydroxy-
chiisanoside= 18] Acanthopanaxd; 21E9] Hollx £l &
2 HR o} o AFIE Acantopanax sessiliflorusOl X #HZ
2 2=t
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