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Abstract

To date, many types of compounds having antineoplastic activity have been isolated from higher
plants, that is, alkaloids, terpenes, lignans, steroids and so on. Some of ther were isolated from Indone-
sian plants, Curcuma xanthorrhiza and Eurycoma longifolia. Bisaborane type compounds were isolated
as antineoplastic compounds againest Sarcoma 180A from C. xanthorrhiza, and quassinoids and
euryrene type triterpenes from El longifolia. Casearines, a kind of diterpene, had been isolated as
cytotoxic components from Casearia sylvestris distributed in South America. RA series Cyclic
hexapeptides isolated from Rubia akane and R. cordifolia also have strong antineoplastic activity
against various types of tumors. Till now, 16 kinds of RA series compounds were isolated and named
as RA —I~XVI. Moreover, monoglucoside of RA— V newly isolated from same plant. Many kinds of
derivatives including natural RA compounds were tested for QSAR, and one of them, RA—VI was
screened up as a most suitable substance as an antitumor agent. RA—VI(=RA 700) has strong
cytotoxic activity against KB cells, P388 lymphocytic leukemia and MM2 mammary carcinoma cells.
In some solution, three conformers of RA—VI were observed by NMR. It was discussed the relation-
ship between conformation and activity. Total synthesis was already completed, but there is left room
for improvement. Phase I clinical trials for RA —VI has been finished, then Phase T trials will be
started before long.
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host inoculation administration ™’ iteria of
N S o
size site route period -
leukemia and ascites tumors
Sarcoma 180A ICR 108 ip | ip 1~5 TPCV
Ehrlich carcinoma ICR 5 % 10° ip | ip 1~5 MST
P388 leukemia CDF1 10° ip. | ip 1,5.9 MST
L1210 leukemia CDF1 10° ip. | ip 1~5 MST
MM2 mammary carcinoma C3H/He 10° i.p. i. p. 1—-9 MST
B-16 melanoma BDF1 homogenate i p. L p. 1~9 MST
Meth-A BALB/C 2 X 10° ip. | iLp 1~9 MST
MH-134 hepatoma C3H/He 108 ip. | ip 1~5 MST
Colon26 adenocarcinoma CDF1 homogenate i p. i p. 1~-9 MST
Yosida sarcoma Donryu rat 108 i p. i p. 1~9 MST
AH-13 Donryu rat 10° ip. | ip 1~9 MST
solid tumors

Lewis lung carcinoma C57BL/6 5 X 10° s.c. | ip. 1~11 | TWDI17 or MST
Colon38 adenocarcinoma BDF1 homogenate s.c. ip. 1~11 TWDI17 or MST
Meth-A BALB/C 10° s.c. | i.p. 1~11 TWDI14
Ehrlich carcinoma ICR 5 % 10° s.c. | ip. 1~ 11 TWD14
B-16-BL6 C57BL/6 2.5%10° | s.c | i 1~11 * 3

*1 drugs were administered on the indicated days.

* 2 TPCV : total packed celi volume, MST : mean survival time, TWD : tumor weight on the day (tumor weight was

determined with callipers LXW%/2).

* 3 tumor size on the day 18, numbers of pulmonary nodules and weight of iymph node on the day 35.
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extract

original plant part used solvent BWC (g) PCV/TV GR (%) assessment
Fomes spp. fruit body w =21 0.15 22 ++
Cyperus rotundus rhizome w —4.6 0.15 28 ++
Areca calechu seed E —1.8 0.07 -9 +++
w -0.9 0.04 6 +++
Pinellia temata tuber w -0.9 0.13 3 ++
Amomum tonthicides seed w —-3.3 0.23 4 ++
Amomum cardamon fruit w —3.5 0.06 11 ++
Curcuma longa rhizome w —2.2 0.14 38 ++
Curcuma 2edoaria rhizome w —-2.5 0.15 20 ++
Zingider officinale rhizome w —2.0 0.09 18 ++
Kaemferia galanga rhizome w -4.3 0.08 9 +++
Alpinia axyphylia fruit w —=0.1 0.15 25 ++
Piper nigrum fruit w -3.0 0.12 19 ++
Reynoutria japonica var. typica root w - 0.5 0.13 32 ++
Kochia scoparia seed w - 0.5 0.13 30 ++
Wisteria floribunda gall w - 0.9 0.22 16 ++
Tribulus lerrestris fruit w —-2.0 0.18 36 ++
Euphorbia lathyns seed E -1.9 0.14 33 ++
w - 1.7 0.05 8 +++
Hovenig dulcis fruit w ~2.8 0.14 29 ++
Hypevicum evectum herb w —4.2 0.10 32 ++
Anralia elata bark w — 2.6 0.28 39 ++
Nepeta japonica herb w —-1.1 0.11 21 ++
Isodon japonicus herb w —0.3 0.46 9 +++
Trapa quadrispinese fruit w = 0.1 n.24 40 ++
Torilis japonica fruit w —-0.3 0.09 12 ++
Eupatorium fortunes herb E +1.3 0.25 18 ++
Periploca sepium root bark E - 5.9 .13 31 ++
Benincasa cerifera seed w -1 0.07 i1 ++
Stellaria media herb w + 0.1 .31 39 ++
Rubia cordifolia root M - 3.4 0.27 | 20 ++
Musa basjoo rhizome w — 1.4 0.06 11 ++
Selaginelia tamariscing herb W - 0.5 0.14 38 ++

E : ethanol, W : water, M : methan:

ol. dose - 100 mg/kp/day.
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ZF=F V7 (Vinca rosea, Catharanthus roseus)
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(1) vinblastine (R=CHa)
(2) vincristine (R=CHOQ)
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0 N©
0] o
R
OCHB

R
6) —
OH OH O
(7) CHa—(’:— (CHz)z—(’:“CHQ—g—‘OC}h
(':H:; C‘00
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(9) sinococuline 110) nitidine chloride (11) podophyllotoxin

(Ri1=H, R2=0H, R3=CHa3)
OCO(CH32)12CH3

(12) curcumol (13) 12- O-tetradecanoyl- (14) ingenol -3-hexadecanoate
phorbol-13-acetate (TPA) {R1=CO(CH2)CH3, R2—R3=H)

OAc

~COOCH: (17 Ri=H, Re=

OR, (0]

(16) bruceantinoside B

RO él }Ei © (17) bruceantinol
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CHOH OH
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casearins | R, R Ra R4 Rs | ICso(mol/i)*
A(l) OMe ! Ac Ac OH Bu 1.0
B(2) OMe | Ac Ac | OAc| Bu 85
C(3) OH Ac Ac | OAc | Dc 0.77
D(4) OH Bu Ac OH Bu 1.8
E(5) OH Et Ac | OH | Dc 4.7
F(6) OH Et Ac | OH | Bu 29.0
G{7) OMe | Ac Ac H Bu 0.17
H(8) OH | Ac Ac H Bu 0.37
9 OH | Ac Bu H Bu 0.51
J(10) OMe| Bu | Ac | OH | Bu 11
K(11) OAc | Ac Ac | OH | Bu 0.52
L(12) OMe | Bu Ac |OAc| H 1.6
M(13) OH | Bu | Bu {OAc|{ H 1.8
N(14) OMe| Ac | Bu | OAc| Bu 5.9
0(15) OMe | Bu Ac |{ OAc | Bu 6.0
P(16) OMe | Ac Ac | OAc| Ac 7.8
QU7 OH | Ac Ac | OAc | Bu 4.3
R(18) = Ac Ac | OH | Bu 5.4
Aa(2l) OMe | Ac Ac | = Bu 0.55
Ab(22) OMe{ Ac | Ac | OPr | Bu 17.0
Ac(23) OMe | Ac Ac [ OBu| Bu 38.0
Da(24) =0 | Bu |l Ac | =0} Bu 19.0

* cytotoxic activities against V-79 cells

(18) ¥ F A~ RiLAth

W, BFIRIBMBICAZE Sh TS, 2013
7> leurosine, lochnerine, vindoline, vindolinine 72
EmAEFETRESED O TWw A,
b) Tk F LEELEY

14 X% 7 7 v (Colchicum autumnale) \ZF E
L7uhuaA KThb. T F ~ (colchicine)
REMORBEBIGRIRICHEETRL, AR50
REMETSH. $7:, FEL (polyploid) Z1E5
BEELZEHE L THMSNA. colchicine (3) &1

FEINDF A TN » desacetylmethyleolchi- -

cine (4) i, FHRMEAMIKER OBOHIFLS R %
EL, BHEHMEAnEL L UEEY) Vo8I
HE &M %59, colchicineamide (5) 1%, *it
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(19) taxol (NSC 125973)

(20) withaferin A
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a §*
N (0]
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0
HO § ©
CH3 OCH3
C|H3
R: COCHl?ICOCHa .
CHs

(21) maytansine

DFEEO—HETH DA, BT DEERE
B,
¢) k7rusFHRTALAITAL K
Cephalotazus harringtonia & Y DO L 2517
VhuaAd FHOREMESh, EROEEICEEI D
© N7z, harringtonine {3, cephalotaxine (6) IZ
acid (7) @ 2-enantiomer ST X F LS L1 b D
T#® Y, homoharringtonine ix, & &2 7 3 L)
HOXFNEN 1 BEL 2 >T0D. K2HED7
NVAauaA FiZontix, dEICBWTEKRIICT
A RHfTbR, BMREOBEICEDEBE IR
TwW3,
d) # 7+ (camptothecine)?
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f) #ofOTAHIOAL R

Rya VEDY VY a vy (Zanthoxylum niti-
dum) XV, BIMAFHYE L1210 3 X VP38 < X
12X U TH %M # 78 4 nitidine chloride (10) 7t
HEESITEBY, T/, Acronycia baurei LY 7
) EZRT NI T A KD acronycine, Ochrosia ellip-
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Y tetrandrine, Cocculus spp. & ¥ coccusulinine 7%
BoncTuns,

2) Wy
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TA)HBRERICL Y E L 26 BR i3 L
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NHBHEIL, KF7 1)V LRITh 2 EETRSE
T, MRDREEVER 2 H T 5 7 dBUERIZH%E
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FMRH T DERANIRC L W BIREE A L
TWiDT, L OFEEIERS L, BE
VP-16 (etoposide) 3 & TF VM-26 L IFEiFh 2 3%

A Z74% (Euphorbiaceae) (2183 2 M 5 i,
SEDOTTNRIDTEEES N, 52 Euphorbia I8
Croton IR 8 & U Jatropha B IZB8 L T3 8% ¢ O
RHDHD. ZORBOEMOPIIE, BEDOT
OE—%—& L THSKZL TPA (12-O-tetradecan-
oylphorbol-13-acetate) (13) #%3% %.

T2, BRICRMET L LTHS % ingenol-3-
hexadecanoate (14) 7% Euphorbia lathyris L V) B8
SN, HLEDOEERIHVERLRL.

® Casearia sylvestris £ h) DT F v~ 21bs
¥ (A~R) (18)® : &iEMiz, 1 4 ¥ F
(Flacourtiaceae) DHEMT, 75 VN, /857
A2 EHRICELS ST LT 5. 785 77 4 T,
Burro-Kaa &#R L Cifitt, MEBEE LCHWS
NTv%. Sarcoma 180A IZBFHLWELE LT
TR RILEWHIHB LR TS,

@ xDMOTFN~_Y 1 2 YEO Rabdosia
BHYWH 5, SEOGBREY S 7 V< Eh
BN, £OHD oridonin (15) B X UF ponicidin
KB L TRHPECREKER T, 37, =
FAET ORERIBERBDOEH TR TV L=
7 FHHEY Burucea spp. & ) HiBEBEHRWE & L

BEDBEGICAB LR TV S,

3) FARILF

a) EAFFHRY

MieERSH 2V EERDEE LT, £<
DILEWHBOLNTEY, BENICHFH o
methylene~y-lactone & % V2 i3 «, B-EgFI 7 IV F
=NBEDEI %, <A X MEMRIGAES Y
5L LB BELRTHILEWSE A bN 5.
g T DY Acanthospermum glaburatum L
") eremantholide A, Eupatorium hyssopifolium & ¥
eupahysopin Z LA N T W5, 7, hEIz
BWTIHIEEL (Curcuma aromatica) & b B-
elemene 3 X U curcumol (12) 25EMWE & L
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£ 3 RA LSOOI
Ti T
ey 7k PN R (AtEL
RA- | colorless powder. mp 284°C (dec.. from McOIL) i RA V] | : T trom MeOH)
MS m/z : 772 (M1 " (CsoHixOQ10Na) | | MS m/z ;786 (M) " (CyitisuOQi0Ng)
[a]5-216" (CHCls-MeOH 9 : 1) [a];-118.6° (CHCl3)
RA-1 | colorless needles, mp 261°C (dec., from MeOH) || RA-M | colorless needles. mp>300C {from McOH)
MS m/z : 756 (M) ™ (C4oH1200Ng) MS m/z : 770 (M} (Ca1HsoO9N)
[@]5-201° (CHCl3) [@],-229° (CHCIa)
RA-M | colorless needles, mp >300C (from MeOH) RA-W | colorless needles, mp 267~269C (from MeOH)
MS m/z : 786 (M) ™ {Cs1Hs0010Ns), 768 (M- MS m/z : 800 (M) ™ (Ca2Hs20,0Ng)
H0)* [@]5-159.5° (CHCl3)
[a]p-199° (CHCls) RA-IX | colorless needles, mp 242~243C (from MeOH)
RA-IV | colorless powder. mp 247 ~255C (from MeOH) MS m/z : 810 (M) ™ (Ca3Hs0010Ng)
MS m/z : 786 (M) * (Cq1Hs0010Ng), 768 (M- [a]p-158.1° (CHCl3)
H20) * RA-X | colorless needles, mp 255~256C (from MeOH)
[a]p-126° (CHCl3) MS m/z : 828 (M) ¥ (Cq3Hs201:Ne), 768 (M-
RA-V | colorless powder, mp>300T {from MeOH) H0)*
MS m/z : 756 (M) " (CsoHasOoNg), 768 (M- [a]p-205.4° (CHCI3-MeOH 1: 1)
H:0) "
[a]p-225° (CHCl3)

b) VTR
ORNEEE L s T DL APt
T quassinoid 3 ® bruceine C $ & U bruceantino-
side A, B (16), bruceantinol (17) 7z & ATHLEE X
nTwa, $72, 1 F4L0EL5NS5 taxol (19)
i, BOEHSRTVALEYD10THLY.
c) MITFNRY
% 1) B D Cucurbita spp. & O cucurbitacin 3,
+ Xt @ Witheringia cocoloboides & V) physarin B
BLUFoBELAY, $77, Selviaspp. LD Y
A /W b Y F Ly D cerasterol B X UF pris-
timerin, & & {2 Ganoderma lucidum & Y 5R ') %
9 ) A& v EIOD ganoderic acid 2SHLRER IEMEY
HELTHBESh TS,
4) A7aAF
A7 a4 FROFTH, FHOERERIZET
% bufadienolide, cardenolide., withanolide & # @
EEWICEM 2 RT DD %\, withaferin A

4

(20) {2, Withania somnifera X D185 N7 1EMY
BThab.

5) wzu7AF

maytansine (21) &, Maytenus serrata £ V155
nlHEFEHEWR TH Y, KBMR, L1210, P
388, Sarcoma 180A, Lewis B, Walker256 %2 &

WESEERLZ. 2R = 3 FHR oY
B X U4 Nocardia spp. & ¥ ansamitocine
@ maytansinoid B E{LAWAHB O, AL RE
DR NT=HS, BB ORI SN DIZE
ofs. SHIIFEAMERICI ZRMENPIFING.
6) AYITRTFF
a) 79 Y > (bouvardin) %1V
TV RETRDIERSINALEYTH 5.
7 B FF D Bouvardia temifolia o & B EIE TR
GELTHEEIN, T-TLUEEYHETHIRRD
NFHRTF FTHDHI IR ENT.
b) RA Rft&m's~19 '
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R~ Rubia cordifolia
Ri R: Rs Ri Rs Rs R7
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OR 0 microbial transformation products
! O-desmethyl- H H H H H BOH H
bouvardin
bouvardin - H H H H H pg-OH OH
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dy, O cH, ©
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RA-IX RA-X
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5. akane B X UF Reordifolia I3 E TN TWAD,
PEMRIIEE, e LTRAVWShTE MY £ 3% 7 H 3 Rtinclonum (A3 E TR Tz,
TH HHY, Sarcoma 180A IZIEHERL/-Z & i, IR TE ) -5 s
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Lo BTV T P EEUDOILEYTH D,
RA-V & deoxybouvardin & —3§ 4. HEES
A5 <, RIEER & # 2, BEIKOE 1 MR T =
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