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Chemical Components from the Stem Barks of
Kalopanax septemlobus
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Abstract - The stem barks of Kalopanax septemlobus were extracted with MeOH, and successively
partitioned with CH,Cl,, EtOAc, BuOH and water. Repeated column chromatographic separation of the
CH,CI, fraction resulted in the isolation of four compounds. Their structures were identified as B-
sitosterol (1), oleanolic acid (2), 3,3-bis(3,4-dihydro-4-hydroxy-6-methoxy-2H-1-benzopyran) (3) and
(-)-balanophonin (4). This is the first report on the isolation of 3,3-bis(3,4-dihydro-4-hydroxy-6-
methoxy-2H-1-benzopyran) (3) and (-)-balanophonin (4) from Kalopanax spp.

Key words — Kalopanax septemlobus, Araliaceae, -sitosterol, oleanolic acid, 3,3'-bis(3,4-dihydro-4-
hydroxy-6-methoxy-2H-1-benzopyran), (-)-balanophonin.
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triterpenoid saponin®] hederagenin  3-O-or-L-arabinopyrano-
side¥} hederagenin 3-0-0-L-rthamnopyranosyl(1—2)-
o-L-arabinopyranoside % 3-O-o-L-rhamnopyranosyl
(1—2)-o-L-arabinopyranosyl hederagenin 28-O-oi-L-
rhamnopyranosyl(1 —4) B-glucopyranosyl(1— 6)-B-D-
glucopyranosyl esters w2]3b¢] EI13}%]5L, Hahn
5" Kalopanax pictum var. maximowiczii®) 22
2H5¥ saponin®l sapindoside A%} saponins-K3, -
K10, K12 ¥ kizutasaponins-K8, -K11<, Lee '
< Z7)184804 lignan glycosideS! liriodendring &
g3le] BT

Kalopanax septemiobus®] JE-AT-2¢ Z714AE
FE Andrea 52 liriodendring, Sano =7} Sun
592 kalopanaxsaponin A, B, G, kalopanaxins A, B,
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Column chromatography-8& S = silica gel 60
(70-230 mesh, Merck) 2 Sephadex LH-20(20-100 p,
Pharmacia Fine Chemical Industries Co)<, TLC
platet= Kieselgel 60 F,, plate(0.2 mm, Merck)E,
UV lamp= Model UVGL-25(UVP, US.A)E AM&
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MeOH A£F £ AEAIZ] F CHCL, EtOAc ¥
BuOHE. £83}51c}h. CH,CLES 53310 81 o
2F ¥4I CHCL—MeOH gradientE o|FA O 2
silica gel column chromatographyS 2 A]3led 87
(KP1-KP8)®] #3S duth thAl KP5(10g)2 n-
hexane— acetone gradientE ©| &S 2 silica gel
column chromatographyE RHE AA|8le] 97])(KP5-1-
KP5-9)9] #8& it} KPS-5 R o2rE A4y
& St 54 A% compound 1(38 mg)ye
A3, KP5-6 82 CH,Cl,—acetone gradientZ. silica
gel column chromatographys 2A|3le] F4 A4S
9] compound 220 mg)E AJTh ALse KpS-7
£35S MeOHS ©]5/2 2 sephadex LH-20 column
chromatographyste] 7712} #& (KP5-7-1-KP5-7-7)%
A3t o] F KP5-7-59 th3le] 25% CH,CNE ©]
FAEZ J' sphere ODS-H80 column(150x10 mm
ID., 4uM, 80A)C =2 semiprep. HPLCE A5}
] 8ka0 e 6id<e] compound 3(15.2mg) 2 compound
44.6 mg)E e AA Y.

Compound 1 — White needle crystal; mp: 135-137°C;
EI-MS (m/z): 414 [M]", 381 [M-CH,-H,O[*, 329 [M-
CH,l", 303 [M-C,H,, 01", 273 [M-C, H,, (side chain)]",
255 [M-sc-H,0T', 213 M-sc-CHH,0T"; "H-NMR (CDCL,
300MHz) 8 :0.68 (3H, s, H-18), 1.03 (3H, s, H-19), 3.53
(1H, m, H-3), 5.37 (1H, bd, /=4.7 Hz, H-6); "C-NMR
(CDCL, 75 MHz) § : 37.2 (C-1), 31.8 (C-2), 71.7 (C-3),
42.3 (C-4), 140.7 (C-5), 121.7 (C-6), 31.6 (C-7), 31.7
(C-8), 50.1 (C-9), 36.5 (C-10), 21.1 (C-11), 39.7 (C-12),
423 (C-13), 56.8 (C-14), 24.3 (C-15), 282 (C-16), 56.0
(C-17), 119 (C-18), 19.17(C-19), 36.1 (C-20), 18.7* (C-
21), 33.9 (C-22), 26.0 (C-23), 45.8 (C-24), 29.1 (C-25),
19.8" (C-26), 19.0" (C-27), 23.0 (C-28), 12.0 (C-29).

(*These assignments may be interchanged).

Compound 2 — White needle crystal; mp: 300-303°C;
R vae': 3400 (OH) 1680 (COOH), 825 (trisubstituted
double bond) cm™; ESIMS (m/z): 455 [M-HY', 441 [M-
CH,J", 423 [M-(CH,+H,0)]", 410 [M-(COOH+H)T", 248
[al, 233 [a-CH,], 207 [b], 203 [a-COOH], 189, 175, 133;
'H-NMR (CDCl,, 300 MHz) &: 0.75 (6H, s, 2xCH,),
0.90 (9H, s, 3xCH,), 0.98 (3H, s, CH,), 1.13 (3H, s,
CH,), 2.83 (1H, dd, J=3.8, 13.6 Hz, H-18), 3.23 (1H, t,
J=82Hz, H-3), 528 (1H, br s, H-12); "C-NMR
(CDCl, 75MHz) &: 384 (C-1), 27.3 (C-2), 77.3 (C-3),
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392 (C-4), 553 (C-5), 17.8 (C-6), 33.1 (C-7), 39.2 (C-8),
47.6 (C-9), 37.1 (C-10), 23.4 (C-11), 122.8 (C-12), 144.6
(C-13),41.9 (C-14), 27.9 (C-15), 229 (C-16), 46.3 (C-17),
413 (C-18), 462 (C-19), 30.7 (C-20), 34.1 (C-21), 33.8
(C-22),29.0 (C-23), 16.1 (C-24), 15.1 (C-25), 174 (C-26),
25.1 (C-27), 183.1 (C-28), 329 (C-29), 23.6 (C-30).
Compound 3 — pale yellow oil; [o]2’ : +125°(CHCL,
c=02); UV, A, (MeOH) nm: 192, 225, 282; IR, Voo :
3350(0H), 1605, 1510, 1470 (aromatic) cm™; ESI-MS,
m/z 357 (M-HI"; '"H-NMR (300MHz, CDCL) &: 4.25
(2H, dd, J=9.0, 6.9Hz, H-2a, 2a'), 3.88 (2H, dd, J=9.0,
3.6Hz, H-2e, 2¢), 3.10 (2H, m, H-3, 3, 474 (2H, d,
J=4.5Hz, H-4, 4, 6.90 (2H, d, J=1.7Hz, H-5, 5, 6.82
(2H, dd, J=8.2, 1.7Hz, H-7, 7'), 6.89 (2H, d, J=8.2Hz, H-
8, 8), 3.90 (6H, s, -OCH,); "C-NMR (75MHz, CDCL,)
8: 71.66 (C-2,2), 54.16 (C-3, 3), 85.86 (C-4, 4), 114.26
(C-5, 5", 146.69 (C-6, 6'), 118.94 (C-7, 7), 108.60 (C-8,
8, 145.23 (C-9, 9", 132.91 (C-10, 10, 55.95 (-OCH,).
Compound 4 —pale yellow oil; [o] : -120°%(CHCL,
¢=02); UV, A, (MeOH) nm: 258, 285; IR, v.er : 3560
(OH), 1670, 1620, 1595 cm™; ESI-MS, m/z 355 [M-HJ';
'H-NMR, (300 MHz, CDCL,) & 9.65 (1H, d, J=7.8 Hz H-
9), 742 (1H, d, J=159 Hz, H-7), 7.14 (1H, br s, H-5), 7.05
(1H, br s, H-3), 690 3H, s, H-3, 5, 6"), 6,61 (1H, dd,
J=159, 78 Hz, H-8), 564 (1H, d, J=5.7Hz, H-T), 3.94
(2H, m, H-9), 3.94 (3H, s, 2-OMe), 3.88 (3H, s, 2-OMe),
3.68 (1H, m, H-8); "C-NMR (75 MHz, CDCL,) 8 : 1529 (C-
1, 7), 1448 (C2), 1123 (C-3), 1282 (C4), 118.1 (C-5),
129.1 (C-6), 126.5 (C-8), 1935 (C-9), 1460 (C-1), 146.7 (C-
2), 108.7 (C-3), 1322 (C4), 1194 (C-5), 114.5 (C-6), 89.0
(C-7), 530 (C-8), 639 (C-9), 56.1 (2-OMe), 56.0 (2-OMe).

Compound 12 HAAJZHAP OS2 Liebermann-
Burchard ¥Hgoll 34d-& UERNSIAL, EIMS, 'HNMR
2 PCNMR spectum® HESZ o2 E2)33H4
A2 EA7) v wsle] compound 18 5-stigmasten-
3B-0I! PB-sitosterol™’ = F7F 5T},

Compound 2t A AFHAHS=E Liebermann-
Burchard Wh&<l ¥4dol™ IR, ESIMS, 'H-NMR %
“C-NMR spectrumg ZAE3tY compound 2% 3-

hydroxyolean-12-ene-28-oic ‘acid?] oleanolic acid™™™"
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Compound 3& 134 oildo g2 'H.NMR A3 E
HolX= aromatic fieldlA meta couplingdtal U=
86.902H, d, J=1.7Hz), ortho, meta coupling &}
A& 86.8202H, dd, J=82, 1.7Hz), ortho coupling 3}3.
U= 86.89(2H, d, J=8.2Hz)2] coupling pattern®.Z
8 134213 benzeneol] 71203H= proton signal
& A 5 AANSM, aliphatic fieldlHE 84.74(2H,
d, J=4.5Hz)IM oxymethine proton signal ¥ §3.90
(6H, )14 methoxyl7]ol|A] 71918} signale kel
& 4 9k PCNMR % DEPT spectrumol A&
Z}2F 1049 methyl, methylene®t 2719] methine,
3708 sp’ methine 2 370¢] sp’ quaternary carbon
w#FE QA 28y, ESIMS spectrume A=
m/z 35714 [M-H]* peak® vEhHo] 2 sgrEe
A 35884 C,H,0,2 2A2S z2h= dimerd
AeR 48 £ Utk IHNMR spectrumoi A]
34.74(2H, d, J=4.5Hz)I4 “FER= H49) coupling
constant(4.5Hz)Z4] H-4= equatorial 2, 84.25(2H, dd,
J=9.0, 6.9Hz)°IX YER= H-29] coupling constant
(6.9Hz)=A] H-32 axial® bisbenzopyran 3}¢E=Z
TEE ARE F ASH

wEbd, 2 sl 2 Bejsletd A4 2 B
P& FAES 33-bis(3 4-dihydro4-hydroxy-6-methoxy-
2H-1-benzopyran) 0 2 T2E FAs1Y ).

Compound 3

Compound 4= 184 oildo 2 'HNMR A3E
HolM = 89.65(1H, d, J=7.8Hz)°| 4] aldehyde proton
signal®} 86.61(1H, dd, J=15.9, 7.8Hz)4A] aldehyde
proton#} coupling 3}32 U+ olefinic proton signal 2
87.42(1H, d, J=159Hz)*|*1 vicinal couplingd}. )
+ proton signalel FHEEACE EFL §6.90(3H, s),
7.05(1H, br s), 7.14(1H, br )14 5712] aromatic
signal S #&E 4 U3, aliphatic fieldo| A=
85.64(1H, d, J=5.7Hz)°l 4] oxymethine proton signal
2 33.88, 3.94(each 3H, s)lX 2709) methoxyl”]ol
A 71081 signate Bl S Ut PC-NMR
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2 DEPT spectrum®| A= 2712 methoxyl, 17]¢]
methylenes} 97119] methine ¥ 1719 aldehyde carbon-
a8t = QA ESIMS spectrumol A& m/z 355
oA [M-H]" peak& Uepfo] & 3l5HE-e ExF
356224 CyH,,08] FAME ZH= neolignanA| &<
(-y-balanophonin*** 0.2 FAslw, zt% Ealslehy
9 ERe AR 12E FA3GY.

OH
\ HO
[0
OCH,
HO
OCH;,3
Compound 4
g B

SRS 39S 80% MeOHE F&3sle] 4o 9
25 CHCL, EOAc ¥ BuOHZ £v|¥E31, CHLCL,
2] ¥3& Sephadex LH-203} silicagel column ch-
romatography & preparative HPLCE ®h2 AA]5}eq
439 3ies wrdd sk o8 SvkEe uist
Z1E Eesish 44, 2FF) ¥2AlE, 'H-NMR,
PC-NMR, MS, IR 59| spectral dataS ZES A3}
23 o] 12E AL

Compound 12 [-sitosterol, compound 2= oleanolic
acid, compound 32 bisbenzopyranZl &2 3,3-bis
(3,4-dihydro-4-hydroxy-6-methoxy-2H-1-benzopyran),
T# 3 compound 4= neolignanA] 43¢l (-)-balan-
ophonin® 2 8l FHEI M, 3 3"-bis(3,4-dihydro-
4-hydroxy-6-methoxy-2H-1-benzopyran)#} balanophonin®]
F AEL Kalopanax$ 0 ZHE = XS £ EuE

= el




306

11.

12.

13.

14.

15.

16.

17.

18.

19.

IEE#

. 0]%9x (1997) QA=A BT b, 541, WAL AL

. OTFE (1993) A EEZ, p. 572. FEAL AL

CARA, AR (1990) E3iEFFA<hiANA, p. 437.
FHAL A2

A (1984) FAAAFEURF D), p. 266, HAHF-

- AEE, oA (1988) tHEeFde) SekAhTAA,
p. 407. F=TZRJH AL, Mg

. o|AE, FY8) (1975) EF BEE p. 419, AEE
HAL, ME ‘

- o18%e, AR, AR, HE - (1998) S F AL
A, p. 4666. =XET AH, Mg

. ALATIUER, ATH (FROGE) B B ANEERE AR
[1], p- 188. Hoikusha.

. Park, MLJ. and Hahn, D.R. (1991) Saponins from Stem
Bark of Kalopanax pictum var. magnificum(l), Arch.
Pharm. Res. 14(1): 7-11.

. Hahn, D.R., Oinaka, T., Kasai, R. and Tanaka, O. (1989)
Saponins from leaves of Kalopanax pictum var.

maximowiczii, a Korean Medicinal Plant. Chem. Pharm.

Bull. 37(8): 2234-2235.

Lee, M\W,, Hwang, WK. and Hahn, D.R. (1989)

Phytochemical studies on constituents of the bark of

Kalopanax pictum var. maximowiczii. Chung-Ang J.

Pharm. Sci. 3: 13-19.

Porzel, A., Sung, T.V,, Schmidt, J., Lischewski, M. and

Adam, G. (1992) Studies on the chemical constituents

of Kalopanax septemlobus. Planta Med. 58: 481-482.

Sano, K., Sanada, S., Ida, Y. and Shoji, J. (1991) Studies

on the constituents of the bark of Kalopanax pictus

Nakai. Chem. Pharm. Bull. 39(4): 865-870.

Sun, W.J., Zhang, D.K., Sha, ZF, Zhang, H.L. and

Zhang, X L. (1990) Studies on the saponin constituents

of Kalopanax septemlobus (Thunb.) Koidz. Yao Hsueh

Hsueh Pao 25(1): 29-34.

o] &, 7Y, vEE, A, 2¢H (1995) e
o] SEPE D AT, AR 260): 12212,
Cho, S.H. and Hahn, DR, (1991) Triterpenoidal

saponins from the bark of Kalopanax pictum var

typicum. Arch. Pharm. Res. 14(1): 19-24.

Lee, MW. and Hahn, D.R. (1991) Triterpenoidal

saponins from the leaves of Kalopanax pictum var.

chinense. Arch. Pharm. Res. 14(2). 124-129.

Shao, C.J., Kasai R., K., Ohtani, K., Xu, J.D. and

Tanaka, O. (1989) Saponins from leaves of Kalopanax

septemiobus (Thunb.) Koidz.: Structures of kalopanaxsaponins

La, Lb and Lc. Chem. Pharm. Bull. 37(12): 3251-3254.

Shao, C.J., Kasai, R., Ohtani, K., Tanaka, O. and Kohda,

H. (1990) Saponins from leaves of Kalopanax pictus

(Thunb,) Nakai, Harigiri: Structures of kalopanaxsaponins

JLa and JLb. Chem. Pharm. Bull. 38(4): 1087-1089.

20.

2

—

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32

33,

34,

35.

Kor. J. Pharmacogn.

Jung, K.Y, Son, K.H. and Do, J.C. (1992) Flavonol
glycosides from the leaves of Kalopanax pictum. 23(4):
280-282.

. Shao, C.J., Kasai, R., Xu, J. Da. and Tanaka, O. (1989)

Saponins. from roots of Kalopanax septemlobus
(Thunb.) Koidz., Ciqgiu: Structures of kalopanaxsaponins
C, D, E and F Chem. Pharm. Bull. 37(2): 311-314.
Kimura, T., But, P. P. H,, Guo, J. X., Sung, C. K. (1996)
International Collation of Traditional and Folk Medicine.
1(North Asia Part 1), p. 112.

Park, HJ., Kim, D.H., Choi, J.W.,, Park, JH. and Han,
Y.N. (1998) A potent antidiabetic agent from Kalopanax
pictus. Arch. Pharm. Res. 21(1): 24-29.

Kim, D.W,, Bang, K.H., Rhee, YH., Lee, K.T. and Park,
H.J. (1998) Growth inhibitory activities of kalopanaxsaponin
A and T against human pathogenic fungi. Arch. Pharm.
Res. 21(6): 688-691.

Kim, KH,, Yu, K.W.,, Bae, E.A., Park, HJ. and Choi,
L W. (1998) Metabolism of kalopanaxsaponin B and H
by human intestinal bacteria and antidiabetic activity of
their metabolites, Biol. Pharm. Bull. 21(4): 360-365.
Lee, H. and Lin, J.Y. (1988) Antimutagenic activity of
extracts from anticancer drug in chinese medicine.
Mutat, Res. 204(2). 229-234.

Okuyama, T., Hayashi, T., Baba, M., Kishi, N., Matsumaru,
Y., Okada, Y., Tokuda, H. and Nishino, H. (1998) Studies
on cancer chemoprevention by traditional folk medicine
XVHI. Antitumor promoting activity of araliaceous
plants, Nat. Med. 52(4): 314-321.

TAE, £713%, 74 (1988) BAE7IRE ] A
off A3 FD. BF33A 193): 170-173.
s, 87 (1995) 3] 2719 AR A
oFsls)#] 26(1): 13-17.

Yun, H, S. and Cho, J.H. (1991) Isolation and Structure
Elucidation of Triterpenoidal Constituents from the
Leaves of Rhododendron Brachycarpum. 22(1): 18-21.
A, A, A5 (1991) G Azxe) R
DI, Ak 22(3): 162-165.

Hong, R., Feng, I., Hoen, R. and Lin, G. (2001) Synthesis
of (%)-3,3-bis(4-hydroxy-2H-benzopyran): a literature
correction. Tetrakhedron 57: 8685-8689.

Saleem, R., Faizi, S., Deeba, E, Siddiqui, B.S. and Qazi,
M.H. (1997) A new bisbenzopyran from Aloe barbadensis
roots. Planta Med. 63: 454-456,

Sy, LK. and Brown, G.D. (1999) Coniferaldehyde
derivatives from tissue culture of Artemisia annua and
Tanacetum parthenium. Phytochemistry 50: 781-785.
Haruna, M., Koube, T, Ito, K. and Murata, H. (1982)
Balanophonin, A new neo-lignan from Balanophora
Jjaponica. Chem. Pharm. Bull. 30(4): 1525-1527.

(20014 108 10 &)



