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Abstract

In the preliminary antitumor screening tests of Crude Drugs and collected plants, the
methanolic extract of Forsythia Fruits in Korean marcket showed significant cytotoxic
activity against Chinese hamster V-79 cells, but that in Japanese market did not. The
former was identifid as Forsythia viridissima Lindley and latter as F.suspensa Vahl on the
basis of the morphological observation. When an aqueous solution of the extract prepared
from the fruits of F. viridissima (Oleaceae) was partitioned successively with n-hexane,
methylene chloride, n-butanol, the cytoyoxic activitywas concetrated in the methylene
chloride extract. Fractionation of the extract was made with the guidance of bioassay
against V-79 cells to give cytotoxic lignans, matariresiol (1) and arctigenin (2). Their
ICso0 values of compounds 1 and 2 were respectively 7.8 ug/ml 1 and 1.65 ug/ml. Also, their
structures were confirmed by comparison of physical and spectral data in the literature.
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Fruits of Forsythia viridissina
| extracted with MeOH
MeOH extract (10 g, FK-1)
l paetitioned between H20 and n-hexane,
| CH2Cl2, n-Bu0OH, successively

frmo T e Lo ittt 1
n-hexane CHzC1> n-BuOH H20
(2.4g, FK-1-1) (2.4g, FK-1-2) (0.88g, FK-1-3) (2.8g, FK-1-4)
500 mg

silica gel MPLC
eluted with n-hexane - AcOEt (1:1)

o Tt - B B R 1
FK-1-21 FK-1-22 FK-1-23 FK-1-24 RK-1-25
(89 ng) (112 ng) (17 ng) (20 mg) (160 mg)

| ODS HPLC
| eluted with MeOH - H20 (6:4)
[ it [Ty
FK-1-221 Fk-1-222 FK-1-223 FK-1-224
(35.6 ng) (1.6 ng) (31.1 ng) (5.6 ng)
d d
matairesinol (1) arctigenin (2)
FK-1 FK-1-1 FK-1-2 FK-1-3 FK-1-4
ICso (pg/ml) 7.9 53 5.1 46 52
FK-1-21 FK-1-22 FK-1-23 FK-1-24 FK-1-25
[Csu (xg/ml) 9 0.37 0.55 1.5 2.6
Char 1 Isolation and Cytotoxic Activity from Forsythia viridissima

XOH EO®E IR, F. viridissina » | HAAEH O BB % F. suspensa

YRELE T Co@ETSEBOX X ) - Lo KBERE Fig.]
WRT E 1. A"FHL, BlAFL., TR —WEER, SRBHBLTE
REROMEBEDZRABELT. V-7 BXHRICHITIHRBUEEXRER A -
LZAH, TOFEHR. BAEAFLOBEEXICEPLTVE., ECT, ZOH
DEDOCTHEBRKIOR VN S74-TSUAFN - ASH703 bEITO,
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FK-1-21 55 FK-1-2 #5757 a3 iiE L TRHRERRBRERA LI A,
FK-1-22 B, BREF SV HpDrD ST, [Cso M 0.37 pg/nld BiF R
HREBLOT, FEHEOPVTR, THWAIEFONS Y- Y hHE)L
(0DS) HZ A ZHVIEFHBK IO MY 57 40— (HPLC) WA EHEES
TV FK-1-221 (1) KT FK-1-223 (2) L IRM T 2B DEEET-,

H O
CH;0

HO (matairesinol)

R=CHj; ICy, 1.65 pg/ml
(arctigenin)

OR

FK-1-221 (D@ |E> >0y 7RYHEHLLTHER, 2D X AT bL(4S)
BERCRFBIKBALB (C-13 MR A2 Mk k00 4+ Coolloole & 3
Uicoe 720 7B b2 (H-1) KT C-13 MRAXZ MV XY 2@D1,3,4-8
BB IHOSERES I b, 2D AFL Y, 2D A MF S LER
BEITDZIEPPOoLERY, UVF R EY natairesinol LML, &
BEYHEERBIUOBE T - ¥ 2 XD L BT 220X 0. 20 eEd
EREL =,

FK-1-223 (D)@t l ehRiz, BEL oy 7HRYPHLLTHGR, T 0
RAANRT VM) B K TRFBISMBRALB®(C-13 M)A v Lk, B 7
A ColloalelBELZ. TD NMRF— X, LAY L WWEHE LTV, X
PESWECHRTIAFAVO T FUBIBELBRENS:. COZ L. &
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FALYBIHRER. arctigenin LHESINR O TREYHBERS XUTHE
Fo xR XBREY EHBTEI LK. TOLEMEERRELL,

C T 6f 7 matairesinol (1) & arctigenin (). HHEH LY H
B-BAEIR-BDOTHEI LI, V-TIEBMBIIH T B5ED ICso0 HEKR
HleIlH, TnEh 7.8 peg/nl & 1.65 pg/nl b RFZEEERLE. U
FFH LGP OMBERICIODVWTR., BENPROBD 6 T B podophyl-
lotoxin2 B LHE LT 2r0&E" "' BHINB. PFLFavky
OHMBEE*HBL LR Z22RBHECIY. BRI PHOIrIIERE
DR, SEBIBEWNTDH DS,

£ B o @

A HEIIE Yanako MP-3Z H W, I XTHMBETH 5. MSik Hitachi
M-80, TRiX JASCO 4-302, UVid Hitachi 557THIE L 7~. NMRIZ Bruker AM-
400 T tetramethylsilane (TMS)Z N EP &M L LT S{H%Z ppot{i THL /-,
BEEE (DI HzETHRL., SV F L DS EER st singlet, di doublet,
t: triplet, q: quartet, m: nultiplet D& 9 THE L 1=,

SUAFNVASLAIOTNT ST 4 —-DFEEAICIE. Wakogel C-200 (100 -
200 mesh), Merck Kieselgel 60 (70 - 230 mesh)Z M /. 1. KW
FHEEIO= T S57 44— MPLC) TR EFH YA CIG colunn systemZ f W,
B3 ANIE CPS-HS-221-1 (22 i.d. x 100 mm, & U b A4IL), CPO-HS-221-20
(22 i.d. x 100 mnm, ODS)E @AM L=, EEEHEK IO F 57 4 — (HPLC)
i CCPE K7 (Y —) #Hw UV-8000 B &% (v —) THRILL., B3
LAZ K YHC D-0DS-5 (20 i.d. x 250 mm), Inertsil PREP ODS (20 i.d. x 250)
HWE, EF707 bV 537 4 —id Kieselgel 60Fz5. 0.25 nm (Merck) o
TL—bEHV, BEBOAF Y MiE UV (254 nn)BREBI XT 103 Hik*
EMEL AL TREL .
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MEBBIUCoE: @IETSKOEM Forsythia viridissima (Oleaceae,
HEPBELUELREEEHAMALETE, TOoRKEYERELE. ) ORE
(100 )& BWEFHBLT. AX /=) 1 Uy bV T2HGEEME LU . #1838
ETF., BRE2PEET ALt A -ty (18 g) 2B, TDRXXK
J—vHEPE. V-TORERMRBRIIN UL TR RHERESEERLEZDT, 204
VEEEHBEI Chart | WERUEEIZORBEBELZTY., MRSEER 2 &
U T natairesinol (1)& arctigenin (2)% & /-,

Matairesinol (1) : EE> Oy 7KYHEL UL TELY, T2/ - LIV E
K324y, BEKRNKKERELEHL, COERIXEO) it T
matairesinol DB FEMHEE & —B U7, MS n/z (%): 358 (27), 184 (3),
164 (5), 137 (100). H-1 NMR (CDCls, 8 ): 2.42 - 2.64 (44, n), 2.87 (1H,
dd, J=6.89, 14.1 Hz), 2.95 (IH, dd, J=5.2, 14.1 Hz), 3.80 (3H, s), 3.8l
(3H, s), 3.89 (1M, dd, J=7.3, 9.1 Hz), 4.15 (1H, dd, J=7.3, 9.1 Hz),
6.41 (1H, d, J=1.8 Hz), 6.50 (1H, dd, J=1.8, 8.2 Hz), 6.60 (1H, d, J=
1.8 Hz), 6.61 (1H, dd, J=1.8, 7.9 Hz), 8.79 (1H, d, J=8.2 Hz), 6.81
(1H, d, J=7.9 Hz). C-13 NMR (CDCls, 8 ): 34.58 (t), 38.28 (t), 41.00
(d),46.55 (d), 55.79 (q), 55.84 (q), 71.30 {t), 111.05 (d), 111.59 (d),
114.14 (d), 114.45 (d), 121.31 (d), 122.06 (d), 129.55 (s), 129.77 (s),
144.43 (s), 144.55 (s), 146.64 (s), 146.74 (s), 178.79 (s).

Arctigenin (2): S|z oy 7IKYPHL L TELY, BB F LT X570
VAR ITDCLILED , BOARRKEREZGL, COMGFEXIBMO) B
7 Arctigenin® HALFMHH E - LU, NS n/z (3)D 372 (46), 194 (3),
177 (12), 137 (100). H-1 NMR (CDCl.s,d ): 2.44 - 2.66 (4H, mw), 2.89 (1H,
dd, J=6.5, 14.1 Hz), 2.95 (1M, dd, J=5.4, 14.1 Hz), 3.80 (34, s), 3.81
(34, s), 3.84 (3H, s), 3.87 (lH, dd, J=7.4, 9.1 Hz), 4.13 (1H, dd, J=
7.2, 9.1 Hz), 6.46 (1H, d, J=1.9 Hz), 6.54 (1H, dd, J=1.9, 8.1 Hz),
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6.60 (1H, dd, J=1.9, 8.0 Hz), 6.64 (iU, d, J=1.9 Hz), 6.74 (1H, d, J=
8.1 tiz), 6.82 (IH, d, J=8.0 Hz). C-13 NMK (CDCls, 8): 34.55 (t), 38.19
(L), 40.95 (d), 46.60 (d), 55.85 (q), 55.87 (q), 55.92 (q), 71.28 (t),
111.45 (d), 111.63 (d), 111.95 (d), 114.17 (d), 120.63 (d), 122.10 (d),
129.52 (s), 130.51 (s), 144.60 (s), 146.75 (s), 147.90 (s), 149.10 (s),
178.71 (s).
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V-T9MBEZ PBS (-) Tk, 0.2583 U P> UM C@ME L T. RPMIIB40E:
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 300fic 2B XDHEBL. 35 mm vy —L (6RXFL—hF) iWHE, COz1 >
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50 B XX MK
A R, FEEE, 77,437(1857).

[y

LWEEE, TRAET, AWK, FEE, 97,113401977).

=4, TERHEF, AHKHE, LE¥ME, 31,131 1977).
4.4.Chiba, S.Hisada and S.Nishibe, Chem.l'harm.Bull.,25,3435(1977).

ST REHEF, AHREE, M=%, LEFME, 32,194(1978).

6. RAHET, SARER/, AMKE, M Z4H, LFEPEME, 33,15001979).

7.5.Nishibe, K.Okabe, H.Tsukamoto, A.Sakushima and S.Hisada, Chen.



Studies on Cytotoxic Constituents of Korean Forsythia Fruits

8

10.
11.
12.
13.
14.

15.
16.
17.
18.

19.

20.

21

Pharm.Bull.,30,1048{19862).

.S.Nishibe, K.Okabe, H.Tsukamoto, A.Sakushima, S.liisada, lIl.Baba and
T.Akisada, Chem.Pharm.Bull.,30,4548(1982).

.S.Kitagawa, H.[Tsukamoto, S.llisada and S.Nishibe, Chem.Pharm.Bull.,
32,1209(1984) .

g, AH=4, ESAW, 107,274(1987).
K.Endo, K.Seya and H.Hikino, Tetrahedron,43,2681(1987).

Kuang Haixue, Zhongyao Tongbao,13,416(1988).

=W¥E, KEHESTF, BUME, SHEA, i, 107,992(1987).
T.Nikaido, T.Ohmoto, T.Kinoshita, U.Sankawa, S.Nishibe and S.Hisada,
Chem.Pharm.Bull., 29,3586(1981).

K.Endo, K.Takahkashi, T.Abe and H.Hkino, Heterocycles,[3,261(1982).
Y.Kimura, H.Okuda, S.Nishibe and S.Arichi, Planta Med.,53,148(1887).
HEa&, i, 77,403(1857).

S.Kitagawa, S.Hisada and S.Nishibe, Phytochenistry,23,1635(1984).
FEH=4, ERETF, TEHKRE, HARIEB, IHET, Hi#EL, Fi,
110,453(1990) .

Ed by J.M.Cassady and J.D.Douros, “Anticancer Agents Based on Natu-
ral Products Models”, Academic Press (18980).

.G.A.Dombradi, Chemotherapy,15,250(1970).



