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Studies on the Cytotoxic Constituent
of Saururus chinensis(Loyr ) Bans.

Si-Kyung Park’, Gab-Jin Oh, Choon-ll Bae, Hyun-Jong Kim,
Wan-Sik Han, Sun-Gan Chung and Eui-Whan Cho

Central Research Institute, Samjin pharmaceutical Co.,LTD., Hwasung Gun,
Kyunggi Do, 445-920 Korea

Abstract—In our search for bioactive natural products with antitumor activity, we have evaluated vari-
ous extracts of Saururi Herba (Saururaceae), which has been used in traditional medicine for edema,
beriberi, jaundice, turbid urine, carbuncle and furuncle. The hexane extract of the aerial part of this
plant was found to show a potent cytotoxicity against several kinds of cultured human solid tumor
cell lines (AGS, Ab49, HCT15, SKOV3, HEP-3B) in vitro. Using cytotoxicity-guided chromatographic
separation of the hexane extract, cytotoxic constituent : 10-aminomethyt-3-hydroxy—4-methoxy-
phenanthrene-carboxylic acid lactam, was isolated and structurally identified by physico-chemical pro-
perties and spectroscopic evidences.

Keywords [ | Saururus chinensis, Saururaceae, cytotoxic effect, 10-aminomethyl-3-hydroxy-4-methoxy-
phenanthrene-carboxylic acid lactam (sauristolactam), phenanthrene alkaloid.
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Table I-— Cytotoxic activity of partitioned exracts
from Saururi Herba

Table Il — Cytotoxic activity of isolated compound 1
from Saururi Herba

ICso Mg/ml

Group “yei9 AGS HCTI5 SKOV3 HEP3B

Hexane 50.2 437 825 41 30.5
CH.Cl, 1091 835 90.3 1151 86.2
EtOAc 110.3 746 1035 92.5 79.0
BuOH 125 100.1 125 125 125
H:0 21256 3125 125 125 2125

Human tumor cell lines: A549 (lung carcinoma),
AGS (gastric adenocarcinoma), HCT15 (colon ade-
nocarcinoma), SKOV3 (ovary adenocarcinoma), HEP
3B (hepatocellular carcinoma)

ICs value presents the concentration of a group re~
quired for 50% inhibition of cell growth in vitro.

ol&3td 1 AY aA=ntE 129 & silca gel 60(70~
230 mesh . Merck)® Sephadex LH 20(20~ 100y,
Pharmacia)5& AREETE AMR7I7I2E §HES
Electrothermal IA8100(uncorrected). IR spectrum
< Shimadzu IR-435. UV spectrum< Hewlett~
Packard 8452A, 'H#} "C-NMR spectrum Bruker
AMX 500 28]l2 MS spectrums Hewlett-Packard
5988&- AL8-31 ZA3ATt.

A S8 - AT FAdATE FEARSA
A ZA A ICRAl F3AA(ANF23+20) 8 48
o) Ao 3 A EE AEA AFGEE )
Aot Als e A 2P R A FAFADE
AHEERRon ALY WREEE 23+1°C. FET
55+1%2 FA3t .

M SHAUE - ICRA F3 AHRAZFT23+L29)
6u+e] & 3 722 compound 18 A7 ¥ AT 49
¥ 147 9] gFY o]} 7 A ARE #F
39 tH(Table IV).

LA A2 M (SRB assay)*® - 7t Y i HEF
£ 96 well microplated] £5F3}3 CO, incubatorol

A 24717 BT HET 3 TlEo] A FE9 A

Table II— Cytotoxic activity of fractions from Hexane
extract of Saururi Herba

ICso ng/ml
Group  “/519 AGS HCTI5 SKOV3 HEPSB
HE-I 72 203 85 137 8.1
HE-II 308 321 376 451 446
HE-III 998 1082 697 9.0 684

Vol. 41. No. 6. 1997

1Cs pg/mi
A549 AGS HCTI15 SKOV3 HEP3B
Compound 1 14 1.7 0.9 1.5 0.6

Compounds

Cisplatin 1.0 1.8 1.5 1.1 36
Administration  Dose Number of Number of
route (mg/kg) treated died mouse
po 800 6 0
ip 400 6 0

HEAE 7}aln 4847 vl 3 F 7 well®] XS
AAsT 10% trichloroacetic acid(TCA)E 713l
cellE5€ 74 Ak 0.4% SRB(sulforhodamin B)
g 71 g8E AlFen FAE welll 10 mM
Tris(hydroxymethyl)aminomethane® {0} &3
Al7112 ELISA reader® % 540 nmolAl optical
density(O. D.)& FA3ATE. 7 M EFoM [Cyh
(AL 50% JAs=d 87HE 5%, @9 pg/
mD< control O. D.&} 50%734E Z#sh= AEE
2o 72 HHh BF 33 o)fe] vtE Y 3
don 1 HAAE vkl Fo o3 A
(1I-mean O. D. in test well/ mean O. D. in con-
trol well) X100(%) ©|2 F¥ 2z} Alg £2¢ ICy

Table IV. NMR spectral data for compound 1*
Carbon

o BC(8) 'H(S, mult. J, Hz) HMBC(C to H)
1 ND!

2 1135 1764, s OH

3 152.1

4 148.8 H-2, OH. OCH;
4a 1201 H-5

4b 126.3 H-6, H-8. H9
5 126.8 9.12 dd 75 25 H-7

6 1255 759, m H-8

7 1273 759, m H-5

8 129.0 7.94,4dd, 75 25 H6

8a 134.6 H-5. H-T

9 1035 17.28,s H-8

10 136.9 NCH,

10a 1209 H-2, H9

Co 166.7 H-2, NCH;,
OCH:; 595 4.04,s

NCH; 261 330, s

OH - 1030, s

! Not Detected
*'H and “C-NMR spectra were measured in DMSO-
d; solutions at 500 and 125 MHz, respectively.
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Saururi Herba

" 50% EtOH ext.

extracted with 50% EtOH. reflux
concentrated in vacuo

dissolved in hot water
partitioned with hexane, CH:Cl,, EtOAc
and BuOH, consecutively

]

Hexane CH.Cl, EtOAc BuOH H:0
L
[ | i
HE-1 HE-II HE-TIT

Silica gel » C.C.(CiHo/CHCly/MeOH)
Sephadex LH 20 C.C.(CHClyMeOH)

Compound 1

Scheme I— Extraction and Isolation of compound 1 from Saururi Herba

ug/ml g+ 73Tt

=g 9 #3 - 228 Az Az 22(10ke)E
50% EtOH(15 L)Z 3~ 33 &7z F&31
3 FENE 7Y 539 50% EtOH 92(780g)
& AU} o] AXRE FHSF0| AFHAIZ F &0 FA
off whet 213 02 ¥-88o] hexane(35 g), CH.Cl,
(40 g), EtOAc(71g), BuOH(195g), H,0(427 g)
o) J2ZF Z}zt 9o ol WE 1A %F e
A& HTable I). o} 594 hexane 7H&-%-7} 7t
3 gAdo] F3A BAHAL o] A2E A7t
8 FzutE 784y (CHy/CHCL/CH;0H=8:2: 1) &
371¢] ¥ (HE-1, HE-II, HE-IID 2 & 5o o4&
A% Z3 HE-Io] 723 848 Jehdck(Table
D). W& HE-18 2824 oS He71A 28 2
2utE 189 (CHs/CHCl:/CH;0H=4:1:1)%}
Sephadex LH 20 @Y =ZZvtEads(MeOH—
CHC,, gradient) & wHE3le] &4 AE<] 0|40
AAAA compound (150 mg)e EI3iAct
(Scheme I).

Compound 1 - ©|349] 3EA, mp:292°C
{(decomp.), Ci/H;NOs;(HRMS m/z 279.0871, caled
for 279.0895): UVAESH nm : (log &) : 236(4.68),
266(4.61). 276(4.67). 284(4.68), 314(4.03), 388(4.07);
TRVEB cm™ : 3440(0HD, 1690, 1650(C=0), 1430, 1320.

1260, 970. 740: MS(ED m/z (relative intensity) :
279(M*, 100). 264(M'- Me, 46), 236(M"™-MeCO, 23),
180(16), 152(11), 139(10); 1H and “C-NMR (500/125
MHz, DMSO-dy) data, see Table IV.

dn 9 2§

X 8121 - Compound 1 vjgAe) A4AA o=
TLCANA DragendorffA okl AMFTE UV spec-
trum®) 236, 266, 276, 314, 388 nms-2] ¥ peak=
R.E phenanthrene alkaloid2 43193 IR spec-
trumoll A& 3440(0H)9} 1690, 1650 cm™ (C=0)9)
7% band® %E lactam groupel &A= ar-
istolactam®] &2 #A¥ 4 AAt*® 'H-NMR
spectrum® & HE 810.30(1H. s, OO 8  3.39
(3H, s, N-CHy 283 aromatic methoxy3! 8 4.03
(3H, s, OCH,) 9] signal¥} aromatic protondil 3133}
= 6709 proton signalel 8 7.28(1H, s, 3-H), 87.64
(1H, s. 2-H). 8 7.59(2H, m. 6-H, 7-H), 8 1.
94(1H, dd, 8-H) 2 8 9.12(1H, dd, 5-H)olA Jeht
= Ao® BE compound 12 hydroxy, methoxy
groupel % &% N-methyl-disubstituted aristola-
ctam®] FE2 o3ttt “C-NMR spectrum
A methoxy carbon(8 59.6), N-methyl carbon(8

J. Pharm. Soc. Korea
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Fig. 1— Structure and Long-range 'H-"C COSY NMR
correlation of compound 1.

26.1) 18} 31 aromatic oxycarbon (8 152.1, 148.8)}
8 7.64¢] H-2 signal 522 %E compound 1 ar-
istolactam TZFMA A ring® C-3 hydroxy
group# C-49) methoxy group®| X &¥ 72 74
& 5 JPTh ¥ 0|2 & long range “C-'H cosy
spectrumollA] 8 148.8¢ C-47} & 10.309] hydroxy
group®l ¥z, 8 4.032] methoxy group?] 44 18
i 8 7.64° H-253 27t coupling3tar 8§ 7.642] H-
2= 8 166.79] carbonyl carbon¥}, 8 113.5¢] C2&
8 10.302} hydroxy%4x9} ZH2} long range coupling
sl Ao2 HE compound 1& C-39] hydroxy
group, C-4°1 methoxy groupe] X&=o] Q& 10-
ami-nomethyl-4-methoxy-3-hydroxy-phenan-
threne-1-carboxylic acid lactam7™Z2 33
o 7|29 £3 dojeie) vin HAES A7 & dAFE
& < e ¥ (Fig. 1)

SN U BHFM - In vitro AdellA e AIEFA
£ 5%9 A fal LAE(A549, AGS, HCTIS5,
SKOV3, HEP3B)dll thdle] SRBRH o2 ZAsgirt.
Az 2 BE] 22 B9 5740 REE) uisty oFF
e AAS A3 Table 1o WeRd vle} o] hex-
anedi~7} A2 78 848 YERIITHIC,, pg/m!
: 30.5~82.5). Hexane®AE Ag714 #3 A=20E
ket 7o) BEo2 Wrn o] RS ofE AN
A3 HE- 12829 [Cy(ng/mhel 7.2~20.302 718
72E ATEAS B2 5 UATHTable ID). WA
HE- 12358 48712, Sephadex LH 20 ¥ A2
ulE 12k9) & Ajgste] 84 822 compound 1€ &
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2] 35t} Compound 1 Table ITIol WERS vie} 2
o] A549, AGS. HEP3B, HCT15, SKOV3ll thaled
742} [Cylng/ml3te]l 14, 1.7, 0.6, 0.9, 1584 &
cell lineoll chsl 723 BAE Yehiin tizGE 2 A}
£ cisplatinoll wlsled 7o) 2L Fxo| L e
Wlen E3) Al dig) S4o] A3 Ao o
Elsir}, wbdol Az dig 3 54 AE AR AT F
ool M= 800 mg/kg, B2 FAIAE 400 mg/kg &%
oA BF EAL vehlR] gigith o3 dixoFER]
cisplatin(LDs, mg/kg : po=52.6, ip=14.6)"l w3}
of EAo] uj$ W AL o4 U

i B2

AP e Re YA MRS EFHoE Az
Saururus chinensis(Lopr) Bapp® FEEE AEFAN
uz 283 B 4% 4% Y azveaE
A 3Yste] &4 B49 compound 18 @&t o 3}
e 22 F5td 4Ay 7)7184 dHeoleg T8l
10-aminomethyl-4-methoxy-3-hydroxy-phenan-
threne-1-carboxylic acid lactam2.2 %1 B4 =
o}, =3 o} FE-LS A f GHIE(A549, AGS,
HCT15, SKOV3, HEP3B)oll ti& A 54 537} 72
8 JER}Z(ICy © 0.6~1.7 pg/mi), AFA i3t
A =4 A A9 Ha AEFe] FFFoE 800
mg’kg, E3FARE 400 mg/kg oS 2 cisplatinel
H|5le] EAlo] ujg- we Z o2 Hrt HYo.

g #

1) o] tiRRBE7L, 3REAL A1E, p.252 (1979).

2) AAE ;Y IR ARAED, P, AL, p.
174 (1984).

3) P E HPIATE - HR e, &L p.62
(1971).

4) Hsu, H.Y.. Chen. Y. P., Shen, S. J., Hsuy, C. S.,
Chen, C. C. and Chang, H. C.: Oriental Ma-
teria Medica, Oriental healing arts institute.
Long Beach, P. 308 (1986).

5) Skehan, P.. Storeng, R.. Scudiero, D. A.,
Monks, A., McMahon, J., Vistica, D., Warren,
J. T., Bokesch, H.. Kenney, S. and Boyd. M. R.
: New colorimetric cytotoxicity assay for an-



708 s - o - Mad - PAE - BN Rey - 2@

ticancer-drug screening. J. Natl. Cancer Inst. 82,
1107 (1990).

6) Monks, A., Scudiero, D., Skehan, P., Shoe-
maker, R., Paull, K., Vistica, D., Hose, C.,

11) Achari, B.. Bandyopadhyay. S., Chakravarty.
A. K. and Pakrashi. S. C.: Carbon-13NMR
spectra of some phenanthrene derivatives from
Aristolochia indica and their Analogues. Organic

Tangley, 1. Cronise, P, Vaigro-Wolff, A Gray~
Goodrich, M., Campbell, H., Mayo, J. and
Boyd, M. R. : Feasibility of a high-flux antic
ancer drug screen using a diverse panel of cul-
tured human tumor cell line. J. Natl. Cancer Inst.
83, 757 (1991).

7) Egon Stahl : Thin-layer chromatography. Sprin-
ger Verlag, New York, p.441 (1969).

8) Omar, S., Chang, L. C., Ahmad, F. Jiu, X N,
Hasan, J., Huang, J. and Nakatsu, T. : Phenan-
threne lactams from Goniothalamus velutinus. Phy -
tochemistry 31, 4395 (1992).

9) Desai, S. J., Chaturvedi, R. and Muichandani,
N. B. : Piperolactam D, a new aristolactam
from Indian Piper species. J. of Natl. Prod. 53,
496 (1990).

10) Priestap, H. A. : Two carboxy and two hydroxy-
methyl substituted aristololactams from Aristolo-
chia argentina. Phytochemistry 24, 3035 (1985).

““Magnetic Resonance 22, 741 (1984).

12) Priestap, H. A. : "C-NMR spectroscopy of aris~
tolochic acid and aristolactams. Magn. Reson.
Chem. 27, 460 (1989).

13) Priestap, H. A. : Seven aristolactams from Aris-
tolockia argentina. Phytochemistry 24, 849 (1985)

14) Crohare, R.. Priestap, H. A., Farina, M., Cedo-
la, M. and Ruveda, E. A. : Aristololactams Ar-
istolochia argenting. Phytochemistry 13, 1957 (1962).

15) Achari. B.. Chakrabarty, S., Bandyopadhyay,
S. and Pakrashi, S. C. : A new 4, 5dioxoapor-
phine and other constituents of Aristolochia indica.
Heterocycle. 19, 1230 (1982).

16) Rao, K. V. and Reddy, G. C. S. : Chemistry of
Saururus cernuus. J. of Natl. Prod. 53, 309 (1990).

17) Japan pharmaceutical information center : Drugs
in Japan (ethical drugs), Yakugyo Jiho Co., Tok-
yo, p.522 (1995).

J. Pharm. Soc. Korea



