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Toxic Substances in the Flowers of Pieris jafonica

Yukito Naxamura, Tsuyoshi Sucio and Junkichi Iwasa
(Laboratory of Chemistry of Agricultural Products)

It has been reported that several toxic diterpenoids, Pieristoxins and Asebotoxins,
were isolated from the flowers of Pieris japonica D. Don (Ericaceae). The structures
of Asebotoxin—I, T, I, IV, V and VI are known, but those of Piéristoxin A, B, C
and D are unknown. We isolated five diterpenoids, compound-I, T, M, IV and V,
from the same flowers. The structures of these compounds were investigated.

From the comparison of the spectral data and the chemical facts, compound-I, mp
190—191°, and compound-T were found to be identical with Asebotoxin-I CHssO01,
mp 196—198°, and Asebotoxin-VI CysH:O1, respectively.

The IR spectrum of compound-TI (mp 257—260°) was identical with that of Pieris-
toxin-B (mp 257°). Compound-ITI was hydrolysed to give lactic acid and desacyl
Pieristoxin-B (Pieristoxin-E, mp 280—282°), which showed the same IR spectrum
with compound-IV (mp 260—276°). The analysis of the NMR spectrum of Pieris-
toxin-E showed the presence of the same functional groups to those of Rhodojaponin-
I C2H3::0s (desacyl Asebotoxin-II, mp 285—287°). The melting point of Pieristoxin-
E is close to that of Rhodojaponin-H, but those of monoacetyl Pieristoxin-E (mp
280—283°) and diacetyl Pieristoxin—-E (mp 236—238°) differ from those of monoacetyl
Rhodojaponin-Tl (Rhodojaponin-II mp 294.5—296°) and diacety! Rhodojaponin-II
(Rhodojaponin-1, mp 248.5—250°), respectively. The C—14 hydrogen signal (6.18
ppm) in the NMR spectrum of Pieristoxin-B indicates that Pieristoxin-B is 14—
lactoyl Pieristoxin—-E. The NMR spectrum of Pieristoxin-B is similar to that of
Rhodojaponin~-V (14—acetyl Rhodojaponin-TI) except that the signals due to the
O—acetyl group in the latter is replaced by the signals due to the O—lactoyl group
in the former. It is likely that Pieristoxin—-B and E are identical with Asebotoxin-II
and Rhodojaponin-TI, respectively.

The structure of compound-V CesH:QOs, mp 203—205°, was shown by the chemical
and spectral characteristics to be 7—acetoxy—14—npropionyl Grayanotoxin-{I or 7—
propionyloxy—14—acetyl Grayanotoxin~II.

T Y Pieris japonica D.Don 13V v VR Ericaceae WET 5 ELUL BEEHTH .
188242, EnrMman? FEOHHSEEBEEEEWE -HEEL, T4C Asebotoxin &4 L 7.
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NTOF. 1959 4F, MBI27EX VP Pieristoxin-A CwoHsOr, mp 217—218°, Pieristoxin-B
CosHy:Os, mp 257°, Pieristoxin-C CaiHsOs, mp 262° %08 Pieristoxin-D¥ CuHs:0s,
mp 192—195° %, ZEXD?® LT Pieristoxin-C & Grayanotoxin-II (Desacetylandrome-
dotoxin) CuH:Os ZBEEL7c. 19614, EHLO—AY BELY Y YRIKET 5 5/
F Leucothoe grayana MAX. ilé‘iﬁ’bé Grayanotoxin-I (Andromedotoxin) CzHassOr,
Grayanotoxin-T CzH:0s B LT Grayanotoxin-II CaoHzOs OHEELREL, T bHAE
Nd Grayanan BHEEET 3H L OEDUREY TRy THBEL L2 WoPIT LI, Liz
BT, TEEILEZNG FEFEYHED, 15 Grayanotoxin BHEFUD BEE BT 2
CEMFEINS. 19694, t+/ 5T EDIELYD Asebotoxin-I7 CusHesOr, mp 196—
198°, Asebotoxin-1I? CxHssO0s, mp 142—144° B XU Asebotoxin~TI® CzHseOs, mp
258—260° THEE L, ZNENOEEZRD, ZN 528 Grayanan EREB TR EAHS
MiT L7z, EES® 19704, T DIIC LR Asebotoxin-I DIZH»iC 6—Acetylgraya-
notoxin—Il C..Hi0O., mp 260—262°, 6—-Ace,f:y1asebotoxin—1 C2sHaOs, mp 223—225°,
Desacetylpieristoxin-B mp 274—278°, mp 192—196° D¥'E L X mp 246—249° DiHE 5
BETRCEEGEL., 208H, e+ /0RI5KEDOPT LD Asebotoxin-IV1? Cu3H:s0s,
mp 229—230°, Asebotoxin-V*'® C;Hi0s, mp 280—281° 5 X7 Asebotoxin-VI'¥ CysHas
O ZHEEL, ThFhoEZzHS I L.

FTREDED HEESESECELT, —BIK, I:XICEBEEES NI THBTIL05E
&, DVWT, TYE=TREMATESICHBT 52 5DEBRVDL, BRIBL, BT Fvh
HMETEFENELNTNE. LiAL, @BENTOIEEEERS IR O0—T vvitini:
bOMEL, TYEZTTUAYVRTIRKGRENETRESSZ. ZC2T, 7VvE=TKD
Rin%EpH 8 T TREEDTEONS FEBzFVHNSE, EE /o~ /7 72 EEE
DY THELLER, LAY [ CuHaO: mp 190—191°, (LAH T E2HE, (LAY I mp
257—260° B XA IV mp 260—276° ZBEET 2 ERNTE

4% 1 mp 190—191° |3 FEErEESS 1 TV 2 & L, JIKSMET 2 & Grayanotoxin-TI
CuoHaiOs 218 5. &5, /&1 @ 1.16 ppm, 2.51ppm B LU 6.14 ppm O NMR ¥ 7
FViZ Grayanotoxin-Il @ C—14 47 OH EHR 7o 4= {bLENTHWAZ EERT. il
SDEEIXAY 1 » Asebotoxin-1” mp 196—198° TH 3 EEERT. L, BA
MESEC DT, AN T v FNMEETIR - T 6 —T 2 F VL CosHeaOs mp 225—227° 173
%, TDICBRIELT 3—7 +—6—7&F VK CisHisOs mp 192—193° ZET, (L&Y I H
Asebotoxin-1 Th 2 ExFEE L.

bey TIZEEEER S & RS, KRS TIIENT 2 & — v CuoHaOs mp 303—305° %215
3. (& 0 © NMR ¥4+ vz LED gem. —Y * F4% (1.16 ppm, 1.23 ppm), 2@

|
@Ho—cl—cmzis(l.zsppm, 1.58ppm), 1 EDE#H O— 7 0 ¥4 =,vE (1. 07ppm, 2.41

P i
ppm, 5.96ppm). 1{H® —C\—/C~—f£(3.22ppm, 3.85ppm) ia’J:Ufl{@@—Cli—Cl:—-
O H OCOCH:

# (2.14ppm, 3.54ppm, 5.26ppm) OFEEERL, Asebotoxin-VI'™ ¢ NMR Z~< 7 b
nEIL—FT L. EEANTE A - DORLEH Bisdeacylasebotoxin-VI mp 299—300° &i5E
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W EEESRT, 1t T lZAsebotoxin-VIl THBEEZ LA,

&% T mp 257—260° I ZEAA DS Asebotoxin-II® mp 258—260° # X' Pieristoxin-
B® mp 257° EEQIL, {E&4 T @ IR W Pieristoxin-B DZN &L —FHT 5. &
7, 1t IV mp 260—276° @ IR WXL {b&% W OI/KA @ mp 280—282° Dz &—
L, X551, @A Pleristoxin-B ZWIKSE L THE 7 Pleristoxin-E® DEi L b —&K7T
3. L7Ho7T, L& MiE Pleristoxin-B TH Y, (L&Y IV i3 Pieristoxin-E T& 3.
7o, e WV 2 Z0sA b8 T Ok BHO 2h L DEL, BT TH 5755,
suw b5 U EBIUERETR N DEEBICT AT ERTELL - 72,

Pieristoxin-E [ZMUEFEESH 1. 1=V EBE L, 1,27 ) a—vig&Er2HE45. LT, 20
NMR A7 bVE Grayanotoxin /LA EEBIC, 1.27ppm B LU 1. 50 ppm iCgem.

|
— U F v, 1.55ppm BLU 1.87ppm I 2D HO—({J—CHa EOFEEZTRT. B85,

4.25ppm BEY 3.25ppm 1T ABX B o 7)) v/ D AB AN T 2 —Hovr s+

T
(JaB=3Hz), 2.8 ppm IKMOEN1 7o b ¥Ho—EHREELN, —C—C—C—C—C—

AN

0

DOWHEEDOERLESRT. LT, TRFY FH Grayanan BHEO C—2& C—3 DM
BB ETNIE, COBIRLENSERETBPETEE. £, 449ppm Tl 7o b 50O
EH, 4.85ppm €1 70 P YSDO—ERBELNTNE., TSI ODY I FE B0k
BEOODFHEOKZITHEEL, ZNFN, C—6HBIUC—4MICEER TR LTS 2.
PED kS BEEEZET 56, V5 VY Y Rhododendron japonicunt SURINGER D
Tk b BgE X1 7: Rhodojaponin-T1® CaH:0s, mp 285—287° T& 4. Li»L, Rhodo-
japonin~-W® IR BXLU NMR F— 2 BXEICHHINTHWIRNOT, EELBRIZI TSI,

HO.
A OH

OH

oRr "
or, OH
Grayanotoxin-J R : COCH, Asebotoxin-VI R, : COCHa, R.: COCH.CH.

Grayanotoxin-JIl. R:H
Asebotoxin-T R : COCH.CH;

HO. i
H A

0
OH
OH
Asebotoxin-1T R : COCHOHCH, Compound-V R; : COCH;, R:: COCH,CHs
Rhodojaponin-II R:H or vice versa

Rhodojaponin-V R : COCHs

a) WOERICKYD, Desacetylpieristoxin B® ZPieristoxin E S ZFF 3 &I o7z,
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Rhodojaponin-1I 12 7 FN{td 3 &, Co—OH £ 7&F kTN 7 Rhodojaponin-1T*
C2:HsuOr, mp 294.5—296° B LU Ce—OH #£& Cu—OH ER L T7EFM{LEIN
Rhodojaponin-I® C,HssOs, mp 248.5—250° BEON B EBHEINTNE. ZCT,
Pieristoxin-E 7t Fnft izt h, E/ TEF—+ mp 280—283° V77~ mp
236—238° %187z, FNFNOELEIT Rhodojaponin-II # X7 Rhodojaponin-1 OZNn LD
AR OIEL, #hFNH Rhodojaponin-II 3 X7F Rhodojaponin-1 EFA—#THZELIFL
i<, L7cds T, Pieristoxin-E 13 EROE#ELIS O AT Rhodojaponin-T &5 5
DEEDD LS H 2.

Pieristoxin-B @ NMR Z-¢7 h)V % Pieristoxin-E O #Nn &t H#33&, C—148D

OH O

7o b VMERYE (6.18ppm) YT ML, B5HIC, CHs—CI:H_g“iE o= A R AN/ I
25 1.73ppm BLT 4.76ppm ICE DN, C—OH EN T 7 b4 NMEENTNE T EBY
%. %1 T, Pieristoxin-B Z# /K4 L T Pleristoxin-E #H8B 2L &b, MAKSEY
RICHBE O EE A L. Pieristoxin-E % Rhodojaponin-II T&H 2 &7 5 &,
@ Pieristoxin-B I3 Cu—Lactoyl Rhodojaponin-Tl 3785 H Asebotoxin—I¥» CuaHisOs,
mp 258—260° WH¥ T AET, ZNFNOMAR LB XS ICES T3, Asebotoxin-
M ONMR F— 2R3 XBICEHINTONDOTEEZLE TERVD, Rhodojaponin-II O
Cru—OH EMT7T v F LI T 3 Rhodojaponin~-V O NMR F— 4 BT 2L, T+
FNUEES 7 FANERICE ESBOERNTEIEIE—HL, COFE,SIE Pleristoxin-B
7% Asebotoxin-Il TH ATFEEMNE 3. LirL, EBO LI, TNENOMKSBEADE
HICERSHMERS 20T, WERTEIL.

DX AEDERT 7 QRCHERERLT 2 T E AL T/ Asebotoxin-I, VI
B X Pieristoxin-B DIZMIC, Pieristoxin-E BEET AT ENPELMICIE 7. 1970 4E
DEED TiZ TDIE T, 6 —Acetyl Grayanotoxin~-II mp 260—262°, 6—Acetylaseboto-
xin-1 mp 223—225°, {L&% V mp 203—205° (1970EDHEICE T 5 mp 192—196° D
Y B XU mp 246—249° D {LABAEETVED, LB VIKDOWTAZRICZ D BEEH A
7oB, AEEES LIS -7 BV L TROED L) BEENEEIN 3.

oAV CosHeoOs 125D OH E2H L, MHEESL0.83 TAMEEERTECEND, Z0D
SHED 2T L, 2— VA —NEBRLTWVE, IKSETIE ~7 24 —n CuluOr, mp
260—263° ZBAM, TO~NT A A~ VT L3 DOUEBREEEL, 2001, 2—V4—
wip, 12D 1, 2, 3— YA —NVOBEEEZRT. &PV O NMR A7 FVI1ED

|
gem.— Y 2 FvE (1.06 ppm, 1.50 ppm), 2{E®D HO——(}:—CHe,z% (1.50ppm, 1.80ppm),

1@ 7E250E (2.20ppm), 1ED ot =nvE (1.18ppm), 2@ DO E & OH &
(3.86ppm, 4.17ppm) BLU2@OE % O—7 vk (5.50ppm, 6.28ppm) DEES
&L, Grayanan BHE2ET 3 EBHEEINS. 3.86ppm OV I FVEEDFEHOBETF,
5C—3NDOHIK, 6.28ppm O—ERY/FNMIC—14HD HILETSSbDTHS. fi
DES(LEBIIENT C—5f OH £%, C—60C OH ERWVWEZ O—7 v vELHFL,
{b&¥ V RS TOEEmSA 2 BT 20T, 4.17ppm OBREIZ C—6 D HICLkE35DTH 3.
ETAD, TD4&17Tppm DY S FNE 5 50ppm OV T FNREYF VA Y VT A
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FEE 9.5Hz) Z/RL, COZOO HRRED A RERTFELEALTED, Ldd, trans—
diaxial QERICH 5 C L8 5. Grayanotoxin F T C—OH &, C:—O0H EZ & s L A
BEEZL20T, LOEEIC—THRAREDO—T YVESEALTNE L EERT. &
7ZL, TNETOF—2boRTDO—T YNVERO—TFNVEITOP, O—ForF=
FEEOPIIHES I, Licdi- T, bE8V id 7—Acetoxy—Il4—propionyl Grayanotoxin—
I #» 7—Propionyloxy—14—acetyl Grayanotoxin-II DANHTH 3.

= B’

FEEDIEDHE

FELTTEZB TR L 7o S0 e 24kg e x 2/ — )V 1050 T2 EBBE R Lic. A &/ —vkd
W2 40° DT T, BS540 1 ICHEREL 2. BRI E U {72 3 % THERB AT
WHgEMZ, EUREBEELSE LU THRE, BRI pHS LR A3E TS BT VYE=TKE
WA, EUkrtB R LR ST . EBERFAKREBEL, Bt hs, BT
2V TRERAETHERE L. BEERIEFB-F Vv OELIREMEL, BiE2E
= U Ttk 56 ¢ 2757,

WRPRSEED V) AFVERTA LKL ALREE LY, NVEV—ERIF VAT
Bl o 0% 109 ¢ OIS THEE, S8 7.

NoFy-FEIFIL (1) BEBEOOEEN I ERUT OEE

274 F35FELY AFNIEIDEBEYERENRS>TETALILATILEBEEEL, ~
vEY—/7unRVARERE (ANSKERDLLSD), KM oorvsit BEEES
LBBAZ L2702 077 40 —iCkD, ZOEBE (£58.49) Mo 2NELLEC
A, KEEMZ oorn A EXOMEER 139 2870, ~FVY—ERBIFVEBRIODERE S
DET &, R E L TG T 85my 2187, mp 190—191°.

1bE I DAEICROAERDORVYEYy—ER T F (1 1 D) BHEIEEER 100 &€ 5 4
FI100F THBLUIH T AKERER LY, K—FA 4/ —VEERWE, 2/ —n, XX/ ——
T YERBRECIEICELR Uiz, A2/ —V10B BLA L/, ——TFT &+ (95:5) &
HE3.39 1Y) A NV60FICHER LY, V¥ y—EETFr(1:1) EHIE2.04¢ 48
7o, CTREFEWRISE, 74 F3BFDOHTLCEERTLY, K—* &/ —VBETERL,
BonaKk—r2/—n (1:9) BRPLLIFESS —FHLEEBERE—%541 55 2 THH
L, k—x2%/—n (1:9) BN 2Bk, ZOBHBE 7=2 75 F—HRBIC
LU TLC W ETHBEEZETIE—Z Ry P 252 2EREEONEHBUTH 7. RE0.46 (&
VAXNG, BX0.25m, EIREH: /ookva—TREY =1:1).

NUEY—BBRIFIL (1:8) AHBROOEEY T SK0 IV OB

COBEME (25 4.499) 1.05¢ % 5RO 7Y SVICRER LY, 7 mokrs—E
BrFVEBRETENTAE, /ookvA—ERIFv (7:3) BHEX DS 206m %
B, COREEHBIF—2F2/ XD 1EERL, B8 (mp 230—243°) 85my %272
Jo. COMREEEKRKETA PEEEMEEL, Kook ia—xi /s~ (200:1) BEE

a) MARTNTHRAE. R BEME EPI—G3 26 AH. NMR i TMS 2N#BEHEE LT Varian & A—
60, BT HITE R—20 THIE.



60 RREA - R Wl - BERE

BREBELTZ 5BEAIT L0257 4 ~TCREL, TLC RETHE 2Ry PELTH
BT IHELEE. CORREEBRzFV—* 2/ — VX 0EETHE, 149 T mp 257—
260° %287z, IR 27 Fovid Pieristoxin-B &—F L7z, B8, FE7e ) Inp 7 LicE
Alicocho~NvEy—FErFv (1:9) BREILFEHEBRIFVICENLTELOND
MR (mp 240—246°) 450 mg %, BRI F—A 2/ — vk D BEEE L DET & LRk
YW MESN. 184 ng.

NYRY-EBIFr (1:9) HEHME 70y dvhs 2 TREL, BoNEEEL B
L, BBEDEELLEEZ EEAEREKkEI A VEERLESEAIS L0057 410
FLik. TORE, TLC KETHE—2#y & LTHET BFE mp 250—260° 248, il
ZEBETF I DD BELERETNIE, mp 260—276° D{bEM IV 8B 5Nz, D IR R
~_7 bV ALEY T ENKSEE L TE 51 3 Desacyl pieristoxin-B (Pieristoxin-E) mp
280—282° OENE—F L.

LA I
mp 190—191°. CaHsO: EFEE C, 64.76, H, 8.98. FEEE C, 64.98, H, 8.77. IR
v 2%%em™ : 3600—3300 (OH), 1720 (C=0). NMR 8 5o 01 1.16 (3H, triplet, J=

8Hz, —OCOCH.CH,), 2.51 (2H, quartet, J=8Hz, —OCOCH.CH,), 1.22, 1.50, 1.65,
| |
1.84 (£ 3 H, singlet, —(lZ—CHQ, 6.14 (1 H, singlet, H——?-—OCOCHZCHa)

et 1 ZHKEREE— ) o> (100°, 154) TUEITNIEZE/ 75— b mp 225—227°
B, CusHuOs EHELME C, 64.08, H, 8.60. =EEH C, 63.93, H, 8.43.
T/ TET—PEBEC LIS TEKS v 2B— ) Y viE{bdnid, Zimmermann X

B o b mp 192—193° 287, CuHieOs SHEE C, 64.43, H, 8.22, ERE C,
KBr

64.13, H, 8.29. IR » ~.cm™ : 3700—3400 (OH), 1740 (C = O), 1250 (— OCOR).
itE& Y I
AT IR v kem™ : 36003400 (OH), 1740—1730 (C=0). NMR & goct™ PO

|
1.16, 1.23, 1.29, 1.58 (£ Z7 3 H, singlet, ——(f—-CHQ, 1.07 (3H, triplet, J=8Hz,

— OCOCH.CH;), 2.14 (3H, singlet, —OCOCHS,), 2.41 (2H, quartet, J =8 Hz, —
/0N

OCOCHCH:), 3.22, 3.85 (111 1 H, doublet, J=3Hz, —C — C—), 3.54, 5.26 (Z11L
OH OCOCH: HoH

Z# 1H, doublet, J=10Hz, —CH—CH—), 5.96 (1 H, singlet, H-—(::—OCOCHZ CHo).

UL 14l g 25 BT vE=T—+ 2/ —NVEKRIOp ICEDHL, —KRERTCKEL, »
£/ —VEHETHE, 121w OEERESE LN BBz FIV—X 2/ —VEDHEETHIE
mp 303—305° DR 71 ny 35 5N 7. Ca0HaOs EEME C, 59.98, H, 8.05. EE{E C,
59.96, H, 8.33.

£ & I
mp 257—260°. IR » horem™ : 3550—3300 (OH), 1730 (C=0). NMR oo —PO.

max ppm



T EOHEICEETNIHEYE 61

I
1.29, 1.46, 1.51, 1.86 (£ & 3H, singlet, ‘—]C"“CH:;), 1.73(3H, doublet, J=8Hz,

TN
- QCOCHOHCH.), 2.93 (1H, singlet, —CH—CH—CH—), 3.23, 4.19 (#1F11H,
O\
doublet, J=3Hz, —CH—CH—), 4.76 (1 H, quartet, J=8Hz, —OCOCHOHCH,),

I
6.18 (1H, singlet, H—(!:—OCOCHOHCHs).

LB W % N/10—* & / —iEKREBR{EF MY 9 AT MASEL, FraVETI—Fw
EERID L, BoN3HREE BEIFVEID BT NIE Pleristoxin-E mp 280—282° 4515
bhte., T—FNERHERLLOL, KEREBEELZL, BU—FvERHE L. &
BYRzs/ ——7rvE=7—K(B0:5:15) BIUFBRzFVv—EiE—K GB:1: D)%%
NENEBHBEREELLTR— 7N~ n= /57 4 ~% TR £heEh Rf=0.42
0.75 WIEBRT V=T TRET ARy ML, B, EEILEO Rf BEZ0LFN
0.42, 0.77 TH - 7.

A f - ° nujol ;. C:D:N—D,O .
Pieristoxin E mp 280—282°. IR » ) %em™ :3580—3200 (OH). NMR & 2 ™ ~°:

I
1.27, 1.50, 1.55, 1.87 (ZQ£%L 3H, singlet, —-(i:—Cﬂa), 2.86 (1H, singlet,

-—CH—CH—CH—), 3.25, 4.25 (£ F11H, #hFh doublet, J=3Hz, —CH—CH—),
No” No”

| |
4.49 (1 H, quartet, H—|C—OH), 4.85 (1H, singlet, H——[C——OH).

Monoacetyl Pieristoxin-E mp 280—283°. IR v Slcem™: 3700—3300 (OH), 1740

max

_ |
(C=0). NMR 85:0N"P0: 0,88 1.44, 1.50, 1.87 (£ 3H, singlet, —(l:—CHs),

2.04 (3H, singlet, —OCOCH,), 2.85 (1 H, singlet, —CH—CH—CH—), 3.24, 4.18 (&£
\O/
[
nFh 1H, #1FN doublet, J=3Hz, —Cg——(}ﬂ—), 4,92 (1H, singlet, H—CI—OH),
0]

[
5.56 (1H, quartet, H—C—OCOCHs).
|
Diacetyl Pieristoxin-E mp 236—238°. IR » ggcm‘l : 3650—3350 (OH), 1730 (C=0).
eV
mp 203—205° CusHyOs EHEME C. 61.96, H, 8.32. EMIEC, 62.12, H, 8.56. IR » 50,

em™ : 3700—3300 (OHD, 1740—1720 (C=0), 1250—1240 (—OCOR). NMR & SopeN D0,

| l
1.06, 1.80 (&N #1 3H, singlet, ——(l:—CHe.), 1.50 (6 H, singlet, —(II—CH3>< 2,
1.18 (3H, triplet, J=8Hz, —OCOCH.CH), 2.20 (3H, singlet, —OCOCH;), 3.86
|
(1 H. multiplet, H——?——OH), 4.17, 5.50 (£ #F0 1H, 1 FN doublet, J=9.5Hz,
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(])H CI)COR
|
—CH—CH—), 6.28(1H, singlet, H—-([J——OCOR).

LEMV 2 N/10—2 2 /7 — VKB b A ) o A TIKGR L, =—FvEgimb Lz,
Hx BB F VX OEFE C DERE mp 260—263° X mp 210—225° O fEREEE .
BREIEBTFVERREREL LTEF LTS,

AEICEL, BLDCHEERN DA ERMEREIFCRE LT . 2/, IRHWEL TR
PPN KB =%, MATEPEEEE, NMR EEE LT R0 kEERHERL, B
MEWERRIIMIEICE S BB LET T3,
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BoiE, 210 E{LEEEHERMNAS (197347 A21H) BT, Pleristoxin-E % LIAIFH, T
MFE LT Grayanotoxin—II €& %, Pieristoxin-E & Rhodojaponin-1I, Pieristoxin-B & Aseboto-
xin-lL BENTNR—TH B E%HKE L.



