NI
Kor. J. Pharmacog.
1 501) 69~79 (1974)

ifee) Pentacyclic Triterpenoid

B OB OE-E = HE
NG REBHE LTI

Pentacyclic Triterpenoids of Phytolacca species
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o B 19494 Purdue K#89] Apmep Z10&  Fo] AT

saponin fractiono] A} A& oz RO CssHyoOse « 2H,Or

HEEE felve 2 B4dtn 9= 244 = e 23e9 ol & steroid acidic saponine] &z
Aoz kA Z Phytolacca americana(phytolaccaceae), §§—6]. A}, ¥ 1964%F WashingtonkEES] Stour&ly

A2 FP. esculenta X AADF P. insulariss] =Y < FiEYelA S22 MRS HES Stz phytol-
ol fiEle]l Yoy o5 HE WH VANE BE, accatoxin*o] 2tz 43w, 28z o] saponing
ke Afvez Az Y3z, RIS ks B KE3#EEstel glucose, xylose ¥ aglycone CyHuOr, mp
R FIRME EESz Yok @A & P. americana  317-8°2 4EEstelon Xeray Elifig o 2 aglycone 9
(decandra)®) 1< 18804F U 18904 USPo] EE3sm, WES V=l 7o) pEstz phytolaccagenino] 2tz
L2 E#EF 9= 2% NF, NNDZo| 4~Z35u) ¢l o %34 o
= ek, FHL BBEElL SWMEA ik S
B, BRASIESSE, B, BERE ClEb R He SR,
HBE, B A4z FAdn ddds Tl
£,

Bt A= mERES BEH(RE)S 9 Hame &
® fEASt2 9on% 2B KentuchyMo A= oja £
< aEsz 9go,

Ethiopiad]| 4] &= P. dodecandra®] BBL WEEY [ Oleanolic acid I; g;{a (13;13
(Bilharzia; fEMM] HRIGL)BRMMZ (A= I Spergulagenic acid H CHs COOH'
A I Serjanic acid H CH,3 COOMe:

FHES WE saponinc]  WI WEEHE he N Esculentic acid H CHOH COOH
P 29 geninE WLEIEAC S8 W . V Phytolaccagenic acid H CH,OH COOMe-
o,?f Z:i:?“gjjt;ﬁiﬁgzng g;}of??— W Bayogenin OH CHOH CH
4 9. e VI Jaligonic acid OH CH,OH COOH

h VI Phytolaccagenin OH CH,0H COOMe
®ile Triterpenoidse] {£22 T & WERTANAE 19715E P. esculentatR &) ether

1. B8 % 5% > EREYIZE wmEY extractel A BT WAIFA Y& A 2 Etriterpencid.
Bad B® Wer 2 EpE 3573’3}9\1.9_11% CsoHueOr, mp 318-20°% BEEsts jaligonic acidetz

* 18004 £IFP 7 BHYE CouHeo0ee SRS ot E2EST 2 phytolaccatoxine] Btz @y43hgl e 19124
ENEW g8 2 &7 BFEddd.
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P. esculenta®) #elE jaligonic acid Ligbel o] 29
‘30-methylester (phytolaccagenin) (VIII),!® esculentic

acid(IV)1®  CgHyeOp, mp 360°< 2 o] A9 30-methyl -

-ester (phytolabcagenic acid) (V) CsHesOs, mp 309-11°
7 = s Bastd FER.

19714 Michigan-k29) Burke @ Lk Quesnel?= P.
-americana®] B
@OEF AZd9 2o & triterpencid= B E34
Ttz @ET w Ak e K WEERTY REREA
) g P. americanas) A AT P. esculenta®] 154
A R 47179 triterpencid7t o Mt gl o}
-oleanolic acid= MM eA Zd . HHEE] d=2=

phytolaccagenin} oleanolic acid

REFH 2 BV 27 AT ERG Bae ¢

+ Sk
$-gvel L2250 e P znsularzs—/] terpenoid
ROME P, esculentar: P. americana®d [Fl—3}cH®,

28\ P. rivinoides,®® P. octandra® o)A Q& sapo-
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ning] aglycone—— serjanic acid (III)OIt‘} =8 P. dode-

4l oleanolic

candra sapining] 27-& bayogenin (VI)
acid (Dol sslzomi® il HERS oleanogly-
cotoxin-A (IX) & ZMsted WIstE =®.

- Table Il FFEAA FaEE B ol A M= triterpe-
noids& R At

Table I. Occurence of triterpenoids in Phytolacca sp.

I I 1 ] I I} ‘ v ' i I’ Vi Vi ’ reference
P. esculenta : — - —_ + + — + + (9, 14, 15)
P. americana —F — —_ -+ + — + + (11, 17, 18)
P. insularis : - — —_— + + —_ + 4 (19)
P. rivinoides — — + — —_ - — —_ (20)
P. octandra : — —_ + — —_ — — _— (21)
P. dodecandra + —_ — — — C+ — — (22,23

* Detected by Burke and Le Quesne 19,

HEEZLA 484 p-amyrink triterpenoidefe] 28, 30-
-dioic acid7} BEHR3 2 & Phytolaccai®, Mollugo %
ov] 20 chemotoxonomy 2 biogenesiss] #H oz E
= —S’—ﬂ]i—r FHEoI.

. Jaligonic acid—— Jaligonic aCld(VII) C30H.“,-07,
“mp 318—320° [a]26"+113 7°(¢=0.89 in, MeOH),
5 204nm (log e. 3.65)& ool #fEshe Mk
triterpenoid ol A 73 Bol B HE %,

Liebermann-Burchard Kol BB (pink)o] =z tetra-
-nitromethane M [E#k (RFE A ol ot ird 3435 cm™
o OH, 1705 cm™%d] = acid, 1665 ¥ 825 cm™o] tri-
-substituted®] double bond peaks} 9},

diazomethane© 2 dimethylester (X) CaHs07, mp
:213—215°, [a)§=+117.0 (c=0.94 in MeOH), 2E¥

204nm (log ¢ 3.66)7F =

oA ire 1735 € 1717
cm™o] ester®] peakz} YEMET.

Acetylation (acetic anhydride+pyridine)ol <] 3k
triacetate (XI) CagHs:01, mp 224—226°, [a)F=-+

106.0° (¢=0.95 in MeOH), AZ:0F 204nm (log & 3.72)

7F Hu} o]A 9 ir21745 ¥ 1370, 1235cm™Ye] acetate,
1705 cn*o] acid®] peak7} viEbuteh. w3 20%Fo] ¥
o] 93+ COOHZ 7} axialo] =2 HCIO,&A 8l A acet-
vlationA| A= <& triacetater} HEEE  20%Fel
equatorial COOH#E 7} katonic acid (XID®™ 2
o] anomalous acetate (XII)2& A=A L=, o
acetate K,CO39t 7& 55 alkaliz @Bl = KRS
oI ) '
Dimethytriacetate (XIV) CzsHs6010, mp 115-120°,{alp
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Se0p Piperidine
HOAC

-, COOCHz

COOCH3

LACO

JEWOH 949 951, 260 nm (log & 4.18, 4.23, 4.15)°]
#h.

A
7,2%4—* Aco.. Br,-HOAc% jaligonic acidel {EFHA7]% monobromo-
i ” lactone(XVII), mp 235-238°, ir 1763 cm™!(y-lactone)
|
o] A gvt.
Amax 273nm (log € 3. 95) Dimethylester X& HIOZ  EBEA 1=l 28R

cis-glycol: OH7} 52% UIEi= = ¢l= £RA dialde-
=+182.5 (c=0.115, EtOH), ir 1725 cm™ (ester), hyde (XVIID)E piperidine-HOAcE fFAA#A FABA
1235 cm™ (acetate)ol perbenzoic acidE {EHA 7= 1 7)%  a,p-unsaturated aldehyde (XIX), Amax 235 nm
mole] o] WE=E = CrO;-HOAc B{LE a,f-unsatu- (log ¢ 3.99)7} " e, Fig. 1€ cis-glycoltd: OHS| ##ES
rated ketone (XV), mp 175-179°, 1EZ2% 250nm (log & &7 938l dimethylester & Ph(0Ac) 2 EALE
4.24) o] =z SeO;Ft{LZ heteroannular diene (XVI), w9 REEES JeEpd Aol o
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Fig. 1-Lead tetraacetate oxidation of dimethyl
jaligonate. a, initial concentration of
Pb(0Ac),=2.72X%107% mole/L; b, initial
concentration of sample=2.00 Xx10°3
mole/L; x, amount reacted at time t.

RS whel 2ol wigE sy A nlae PEE
B 107x1078 liter » mole™ » sec ~1o| o},

Jaligonic acidel &= 4ol —#% alcholEs} gomz
CulpE =} o] 290°Col Al pyrolysissl HCHO7} 4B
e

dimethyltriacetate®] nmri¥e S vl o) 5
0.74(3H), 1.03(3H), 1.12(3H), 1.14(3H,) 1.22(3H)
o] tertiary methyl signale] singlet® “}Elytord 1.98
(3H), 2.03(6H)el 3MES] -acetyl signal, 3.57(3H),
3.68(3H)el 2f8S] methylesters} 5.32(2H)
of 2% H 2 129 H7} FAA multipletz  ebkon
4.88(1H)¢]l 3% H>} doublet (J=4)2 &un 23~
acetoxymethyl#te] 5749 methylene protone] 3.75 (A
B system)o] vEvds 9.

3. Phytolaccagenin—rphytolaccagenin (VHI)
CoiHys07, mp 317-319°, [a)®=-+114.7° (f:=0. 83 in
MeOH)-2 EMENRBREAE Fas 22 B #a9

signal,

o] 9& Eol ®c}.%19 uialA total saponing IAG

¥ £= phytolaccagening HEBIL & A=¥. ir
& 3430cm™'o} OH, 1732cm™1o} 4 ester, 1698 cm™of}
A acid, 1660 B 824 cm™lo] A "EEEY band7]- ®
piting N

Alkali 7} &8 85 jaligonic acid(VID7} 5 jali-
gonic acidE MeOHM: HCIz} 7ol imZvdl= phytolace-
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=}, bhytolaccagenin—% diazomethaneo. &.
methylationdte] o -& methylester: dimethy] jaligonate:
X))+ B—& HEol . #iEste whsh 2ol dimethyl
jaligonateE- alkalifK#%st = phytolaccagenine] [H.
JBIEJ A o5 28-monomethylester CoiHysOr, mp 321—

°, (a3 =+113.1° (¢=0.93 in MeOH), ir 1732:
gm‘l (ester), 1710 ecm™? (acid)7} "W

agenin®]

phytolaccagenin

CH,N, 3% HCI-MeOH
% 1025 Kmr;\\j MeOH

dimethylester

CHzNz
10% KOH
MeOH

28-monomethylester

jaligonic acid

4. Spergulagenic acid ™ 19 30-monomethyl-
ester (Serjanic acid)——Spergulagenic acid(II)
CaoHaeOs, mp 320-2°, fadp=-+103 (c==0. 81 in pyridine),.
ir 1685 cm™ (acid)E XS 196548 FIES] BoseBapr
9} CrakraBarTI® o] {k 8l Mollugo spergula(Ficoid~
aceae)ol 4 BMEF Aols I 19674 Belgiume}] Libre:

de Bruxelles K89 Savo&®®d] tk3ted Serjanica sp..

(Sapindaceae)] 4 30-monomethylesterg] serjanic acid:
(HI) C31H4805, mp 285—70, [aJD=+100 (C=1.25
in pyridine), ir 3600 cm™* (OH), 1730 cm™! (ester),

©.1700 em™ (acid), 1664, 890, 825 cm™ (double bond)

7k MRS gl .

Serjanic acid¥ saponinfUREZ HZE = M. spergula
A mollugo glycoside A (XX) CuHgeO1s, mp 220-5%
ladp =-+30° (c=0.61 in pyridine)® 7} Z-EE= ol v}..

Bt ol 28 Phytolacca rwmazdesm.‘?—} P. octandrar
Mol A serjanic acid®] FFEE WESz Aok =}
BWE il e HE WA E o] T PEL W
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WA Xatgie.

Jaligonic acidk%] #HEFA = Aﬁ«] BT G22
2 BB Mol KMl frAbstek. Bl spergula-
genic acid ¥ & serjanic acidE diazomethaneo =
methylationd dlimethylester CsHsoO3, mp 235—7°
[a)p=-+101° (c=1.5 in CHCls), ir 1715cm™* (ester)
7} # ) InAKS &3t 28-monomethylester CaHysOs, mp
292-4°, [a)p=-+93° (c=1.12 in pyridine), ir 1733 cm™
(ester), 1712 ecm™! (acid)& A&+,

Br-HOAcE - {EEA7]" bromolactone CyzH,505Br,
mp 208-300° [a)®=+41180] ¥}30 HClO,+HOAc
2 acetylationd}e] = =% monoacetater} v},

Dimethylacetate C3Hs00s, mp 291-3°, [(alp=+492

. SeQ, {3 hetero-
260nm (log ¢ 4.27,

(CHClg), ir 1235cm™! (acetate) &
annular diene Amax 242, 250,

4.32, 4.13)0] H 30 nmri0.e 3 E signale] X
= B399, Z 0.72(3H), 0.85(6H), 0.95(3H),1.15

(6H)l 6f8Y tertiary methyl signale] “EbS 2.05
(3H)el acetyl, 3.62(3H), 3.71(3H)¢] methoxyl group
o] & signale] Slow H-30] 4.50(1H)el triplet®,
H-127} 5.386] multiplet ez Sieh

5. Dimethylestere] Mk&BEEE—Table lIi 2
719 oleanenedk triterpene acid methylester®] Kz
RS Higslel 2 Aolel, 28-carbomethoxyl ZE=
EFEHEe2E MASESL G 2 2 F4
o OH =t COfrt Qod IkaMs &=

Table II. Rates of saponlﬁcatlon of triterpene methylester with Methanol KOH(/ )

Esters Substituents 1% 3hr ‘] 5% 8hr \ 7% 8hr ‘ 10% 8hr k 20% 3hr [ Ref.
Oleanolate 28-COOH 0 0 0 52 (32)
Cochalate %g;?g}({)H 0 3 20 (32)
Echimocystate %g;gggﬂ 60% (33
Entagenate 210,22529&? 37 (33
Machaerate %%ZSOZ%H 100 (34
Deoxyglycyrrhetate 30-COOH 5 13—17 40—47 32>

29-COOH
Myrtillogenate 28-CH,0H 11 31 85—93 (32>
164-OH
Acid form 30-COOH _
Cyclamigenate 138, 28-CH,0 58—65 (35)
Spergulagenate® 22:8881}{1 428 99° (30)
Jaligonate® S0eau 11—18 33.2 54.8  78—89 (14
a. EtOH-KOH, b. 28-COOCH; was not hydrolyzed.
C-2001 7#77e8tE COOCHso k4 E HLEH £5 o1} 30-carbomethoxylfiE ks BEsA HiE7F <

3ok A
glycyrrhetate$} methylmyrtillogenate®] Hnk 4 EEE S
H#gste] C-289] CH,O0HZ: 7t carbomethoxylFee] K
oEEEd 93¢ €AA & Aoz 2Rz 30-
carbomethoxyl#7} 9= methyldeoxyglycyrrhetate]
C AR E Y E  20-carbomethoxylEst & methyl-
myrtillogenatert o 2 HEEE AL 7] C-200]
feste COOHES wBBES prEsted FAIA
o, =g} spergu]agenateﬁ} jaligonated] ¢ 28-
carbomethoryl®e R 2 kAR A ¢

Dyerasst @ MonsiMer®? 3= methyldeoxy-

otz 9leh. 14, 28friEd COOHEZ d& A% 30-
carbomethoxyli£ 9] #IkAHE/H (RES £ Aoleh. oA
& mkgfEESes C-200] £ Y& COOHES
A Lol 122 %%E}D}L AL fesde AL
o}

6. Jaligonic acid U R {{t&4(28, 36-dioic acid)
28,30¢] COOHZE
744 oleanenek L4549 mass spectrum® AT A
o]t}

EE WEA

a3 &

¢ mass spectra—— Table IlI=

9l o] A olean-12-eneofl A] EEEEE =retro-



Table III. Mass spectral fragmentation of jaligonic acid and its derivatives.
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(|8 | b ]

Compound ’ Mf| a { b ‘ c [ d | e ' b < i d’
. 518 278 233%- 232* 187% 133  233* 232* 187F 219 173 239
Jaligonic acid 0.5 (99) (83) (98) (100) (40) (83) (98) (100) (50) (71 (25 19
~ 532 292 233* 232 187* 133 247 246 187* 233 173 239
30-Methylester @H GO a9 (6 (63 B G oo 0 a9 @) az» 99
~ 532 202 247 246 187 133 233 232 187 219 173 239
28-Methylester ©5 9 @ G 00 G @ G wn @ ©» az» P
. 546 306 247* 246* 187* 133  247% 246% 187* 233 173 239
Dimethylester ©.7 () (61) 88) (100) (28) (61) (88) (100) (20) (48) (23) 19
o 516 292 233* 232 187* 133 247 246 187* 233% 173 223
Phytolaccagenic acid 5’5y (30) (14) (20) (100) (22) (320 (77 (100) o (3 (@® ¥
530 306 247* 246* 187* 133  247* 246% (87* 233 173 223
Methyletser 1.6) 49 (50) (66) (100) (22) (50) (66) (100) (16) (36 (o) ¥
Genin A - 484 292 233* 232 I87F 133 247 246 187F 233% 173 191 (4q)
(L4 (19 (20 (@19 100y @19 (1) G7) (100 20) (G4 10)
498 306 247* 246% 187* 133 247+ 246% 187* 233 173 191
Methylester G.1) (39 (37 @5) (100) (30) (37) (45) (1000 (4D () (15) I8
- 48 278 239* 187* 932 187* . _ 207
Spergulagenic acid 6 (100) 100y (100) (100) (100 ooy @
. 556 306 247* 246* 187% 133  247% 246* 187* 233 173 249
Dimethyl acetate (3.9) (82 (A1) (70) (1000 (14 A1) (70) (1000 (20) (29) (6) GV
3-Oxo dimethyl 512 306 187% 187% 233 _ 205y
spergulagenate (44) (7D (86) (80) (50) (21)
* Indicates more than one possible fragmentations giving the same ion.
Figures in parentheses are % of base peak.
+
; COOR‘ COOR
o+ R Z ~ +
R
h a / ]
/ / 4
COOR + COORl , Ny
|
/
Z l + = ] COOR - — |
f b ¢ d
ﬁr )
. +
= CH2
— | COOR > /Igz S /D
g [4 ’ d e



Vol. 5, No. 1, 1974

472(2.8) 10
486(1.0
484
296 Sl 532
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28-monomethylester

486(97)

484

472(22)

460

30-monomethylester

Fig. 2-Intensity of high mass peaks above m/e 460 in monomethylesters of jaligonic acid.
The parenthesized figures represent % of base peak.

Diels-Alder5 7t dolvta 9lon C-17 2 C~209] 9L
£ COOH# =i COOCHs#:7t & o =ojd stz gl
t}. Jaligonic acid®] 28-monoester®} 30-monoesters)
fragmentation peak® <} Z3%te] 2w  30-monoesters
A% m/e 2469) peake] BEol et} m/e 2329 peak
9 BmEZL AWis) Aok, Bl ¢ speciese] {£3F peakv}
g3t}

28-monoester®] ZA$E P4 ¢ species peak (m/e
232)7F B Avh. m/e 45000 L9 SR BEIES Mo
fod w = Fig, 28 Zo| m/e 532(M*Y),514(M*-H,0),
496(M*-2H;0), 486 [M*—(COOH-+H)], 484[M*— (H,0
+HCHO)], 472 (M*—(COOMe+H)J¢] peakEFo] oF
Zol| & fEEsh o By 2k B 30-mono-
methylestere] 1ol A= m/e 4729 peakel] M3t m/e
4869 peak”sl T} 28-monomethylestere] $lojAl =
m/e 472 peak Zo] FEeich. oA T C-200] Hof
2% COOHE: (xE COCOCH:A) 2t C-17d £of

9+ COOHZ (=& COOCH )7 o foldA weoiAd
oz & < dth

ol2l & peakt o) BEES WA HBstm=aA 28,30-
dioic acid9] %719 monomethylester& &% BAITSF
gtz B, %EgstE ubed 7o) phytolaccagenic
acid =3 genin AX mass spectra dataz HEES F1
3 HES + AR

7. 30-Carbomethoxyl 7} angular methyl &o|
NMR chemical shiftol]l O|xj&= gk Steroid ==
triterpenoidel 9ol A @ifidkel #she] angular methyl
39 NMR chemical shift ol #{b7} dojr}e] o] R
& Mol dotE TEE oW d¥x Jon o]
£ Fifstd o= R (LEWA methylie] resonance
frequency® %%l z #ES EEFIE A5IA #HEE
g 4 AUt olean-12-ene3k triterpenocidse] #dte] =
o]ln] Turscw,?>%" Crrung®®, Iro®® %o {k3le] 2EHlsH
A sl 9ot 30-CO0HS] FL(z B4l 30-

Table IV. Deduction of the additive shilding effect of 30-COOCH;
Substituents \ resonance frequencies* of methyl
Compounds ‘ — Ref
AEIEIEREREIENEREIEIE R

Dimethylspergulagenate H OH H COOMe COOMe 60 47.5 55 44 69 69  (28)
Methyl oleanolate H OH H COOMe Me 60 47.5 5557 44.5 69 55-57 (37
Dimelnvlspergulagenate g 0ac H  COOMe COOMe 51 51 57 43 69 69 (200
Methyl oleanolate acetate H OAc H COOMe Me 52 52  55-57.5 44.5 68.5 55-57.5 (37)
Serjanic acid acetate H OAc B COOH COOMe 53.5 53.5 57 44 68.5 68.5  (20)
Oleanolic acid acetate H OAc H COOH Me 52 52 55-57 45.5 69 55-57 (37)
Dimethyl jaligonate o
triacetate OAc OAc OAc COOMe COOMe 62 73 44.5 67 63.5 (4
Methylbaycgenate _
iriacetate CAc OAc OAc CCOMe Me 62 73 45.5 67 54.5 (3%)
Increments in resonance frequencies 0 0 0 -1 0 +13

* In Hz relative to TMS, for CDCls solutions measured at 60 MHz.



COOHE S 714 el ¥z gglr] AEd) 2454
9A gkt

_Table IVe] additive shielding effect® A2 8t&d] g
23 EAMEEA 2 terpencid®] methyl resonance
frequency & Y} st ot

o] dataz ¥ ¥ 41&3 shielding effect& o] &35t A

Table V. The chemical shifts for C-methyl

Kor. J. Pharmacog.

Al resonance frequency: A9} 2Hz L] A
—Bskad =

Table V& dimethyljaligonate triacetateo] %3 18
EAold, o HEREn HolE jaligonic acidE - 29-
COOHE 714 {k&#°] ohzh 30-COOHE 741 ¥4
olztE ol BIEste. '

groups of dimethyljaligonate triacetate.

Substituents Me-24 | Me25 | Me-26 Me-27 | Me20 |  Me-30
A2-Oleanene® 50.5 56.5 59 69 53 53
28-OAct +10.5 +15.5 +1.5 0 0 0
38-0OAc? +3 +1 0 0 +0.5 +0.5
23-0Ac? —1.5 +2 ©+0.5 ~1.5 -1 -1
28-COOMe? -0.5 = -1 —15.5 0 +2.5 +3
30-COOMe 0 0 —1 0 +13
Calcd for 30-COOMe compd. 62 74 4.5 67.5 68
26-COOMe* . 0 +1 —0.5 0 +20
Calcd for 29-COOMe compd. 62 75 45 67.5 75.5
Found 62 73 4.5 .87 68.5

a, Taken from ref. 37. b, taken from ref. 38.

8. Bayogenin——Bayogenin (VI) CaHOs, mp 325
—30°, (aly=+98°%E 19495 Autralia®) New South
Wales k29| Sives7t R 2 Castanospermum australe
{Papilionaceae) el A1 ZEESIP o 1963 o] 23
2 e BAAQGC. 2F P, dodecandrac A =
bayogenino] ZrEEsl Qo S velE R A=
BiE R Xahach

ABgo] jaligonic acid®} Z e =2 methylbayogenin
triacetate, mp 195—203°%] nmr® & HgEstE Wi 2
£ 69 C-Me signal & 0.8(3H), 0.9(6H), 1.05(3H)
1.1(3H), 1.2(3H) J;{&fﬂ] 2.0(3H), 2.1(6H)<l" 3f@
9] acetate signal, 3.65(3H)el methoxyl %9 signale]
singlet® YElt}z 3.8 (2H, AB system)ol 23-acetoxy
methyl7] ¢ methylene signal, 4.95(1H, J=4)ol 3%
He| doublet, 5.4(2H)el 2% H R 12 & H7} A
multiplet® '} e} dimethyljaligonate triacetate®] nmr
Wt g gk

9. Oleanolic acid—— Oleanolic acid(I) CsHgsOs,
mp 303-6°, [aJp=+85 (c=1.22 in CHCl)E el
de] SHEd e triterpene acide] v -2 vie} B
RiRE AL obd FalEe] 94 gt

10. Phytolaccagenin2| ##FZE ¥ (Genin A)-Water
insoluble saponing KGR ¢ & genind 50|

gler 2% genin A ARF sapogenins} obrizt
phytolaccagenin®] #FE o] <18, PHytolaccagenin%
saponin MAKGREES 2& ﬁ#(S%;HCl—dioxane)
o2 FEd ey —&7} genin AZ #4b=l o). genin A
(XX1) CyHuOs, mp 225-230°, [ali=-+110.7 (c=0.4

in MeOH), 2591 204, 285nm  (log ¢ 3.80, 1.49)%&
Liebermann-Burchurd X [B#%: (pink—violet—blue),
Zimmermann/R[E Bkol =}t o HHES ird A= 1710
cm™o] peak7t §l.oo] KEES) ire] A& 1714cm™(ester),
1555cm™1 (carboxylate)o] peak} tehriel.

“Genin A} mass spectras m/e; 484 (M)LIstel m/e
292(a), 246 (c’) 232 (c) 187 (d+d’)% o] 8% peak~}
o™ m/e 246 peak 7} m/e 232 peak Bt} =), =
3 m/e 438 (M*—(COOH+H)] ion peaks] W7}
13.2% 24 424[M*-(COOCHs+H)] ion peaks] ¥
Exvk 24 adg. ozAez uet BC, DEBLE phy-
tolaccagenin® [Fl—3%tc}az Eo}. methylester CoiHyeOs
= mp 190° (a)i=+128.6 (c=0.35 in E:OH) o]=
M+2:4980] = mass fragmentation pattern® dimethyl
jaligonate 3 dimethylspergulagenate®] dimethylester<t
=7t} (see Table IV). w2} phytolaccagening
EEse AR A RAE ol ketonel8rl —if LKA F
HCHO7t wi® }7}A genin A B 3-oxo-30-carbo-
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wil

unethoxyl-23-nor-olean-12-ene-28-oic acid (XXD)7} #
Zolghm HEgEstz glch. 42

10. Esculentic acid 2 30-monomethylester(phytol-
accagenic acid)——p§fEo] A jaligonic acids HEHEEF
DS WEE terpenoid(esculentic acid)E 2wk mp
360°<, [alb5=+85.6° (c=0.23 in EtOH), 25"

max

204nm (loge 3.70) ©]9 ir-& jaligonic acid$} ZAlsts]

1701cm™o) 3E3 peak$t 825cm Yol trisubstituted dou-
ble bond& Ebd ok, o)A L saponing  HKLESHS
‘g2 genin D¢} mp, ir, TLCES] HHel —F3t+t
Phytolaccagenic acid (V) CxHusOst= sapogening] B
A 4L A= mp 309—311°, (alif=-+86.5(c
=0.4 in EtOH), 2EC 204nm (log ¢ 2.79), ir& 3420
.em™Y(OH), 1730cm~(ester), 1700cm 1(acid), 825cm™!
(double bond)e] peak”} +}E}® mass spectrum-&
M* 5160} = retro-Diels-Alder fragmentation pattern&
B 4 9o L ¥ genin A =+ phytolaccagenin
- [—3te m/e 292, 246, 233, 187¢] 7EE peak7t
91 o} (see Table IV). m/e 470{M*—(COOH+H)] peak?]
~TREY 8.3% %A m/e 456{Mt—(COOCH;+H)J9] peak
9] R 2.3% 5t =th. methylester CaHgoOs, mp 149
—151°9 ‘mass spectrumi:  dimethyljaligonates] 4%

RS sl (see Table 1V). o] #'Eo] HIOS & .

BAAEZ EHES BT £t o2& genin BY
"B,C,D,EZ8°] genin A¢} phytolaccagenin®] =277 [F—
o AT Ade

XX

Phytolaccagenic acid & alkaliz Zfgshd
acidZ 9o dimethylesculenates} methylphytolacca-
genatex F—#Eol .

LB BiERBERE v Folrel o] F YA FY
Bol = esculentic acid¥ 38, 23-dihydroxy-olean-12-ene
-28, 30-dioic acide]  phytolaccagenic acidi esculentic
acid®] 30-monomethylestery-2 HEET F A

esculentic

= H F R

1. Phytolaccatoxin— @S FIR, iR A
SRR ARG kel got od 7
3 g E WelR Estm Yok 19374F Macur® & HfE
o E #hipel Hele EEIERS BT &R, Bk
VEE, Wadem, @TERC gles mekold AYF
AE A FER, WRR WM = RENoE
EREe HBd U193 #gHE Aol se FEE B
EHA Zdrctz B

JenginsS & KBRS = BT RS E A
oo alcohol FIEME Sl & HEEMEC ETE M
HITEAC] Q& BB Atz BRIHPYoD 19405
o o2 olgze AEEHE 1A EA CssHoOse
oH,0% HERFe s HEkste o FEEERS G 2
o] B AT. W

MLDso& mouses] #3+< 0.065mg/gd Fol= MLD
= 0.13mg/gA Fol . HEELUTY HEAANE A
& FEERC d= oed SEFfERCl IF=Ed. XK



TR A& EER, FPECR FHERE YEie %
THfel EREFEEFRS Geie BEe BRES &
BIFA gk

BIMERE 1:15,000019 12.5ppmiEE LT A

Pisum sativum®] HRFE REF T 2 BEL EANE

SE2EEd . 117,500 R A KSR (Paramoecium
caudatum)o] Fov 0.001%F4NA F2e]7} =g
th 0.5%4HAMARYE ImlE K% (ke)ol BIRMES
e EES WREES MEET 9o Bl
Efes EEd. offmsd mEsS ke EE

T MBERE Yo 1045 Hfs BEHED S
SEHRESE F Bl MiEE o BRMez FEUH.

Kor. J. Pharmacog.

2. Jaligonic acid— RilE& ether, MeOH, &4 I
= Mg ether extract @ methanol extracto] &
B3 WAEM ot water extractdl = o] {Efol
g7}, methanol extracts] = 2 saponin®] EEo]
o odl Bl BERRE ASedz Ik ether
extracto] A HWHERE YeEhle RS jaligonic
acidel®} o] & £BAMAY BEstod ratd]l FAsx
WinterZES] ko = HEAEAS BHT #F Table
VIt 299, o] #E8E= jaligonic acid®] EHERS
hydrocortisoneo} &=t e fEfel &L & F
Aot mouses] o HEE 2g/kgAFAA FATFAR.
A ggeornz HEL U2 ged 2.

Table VI. Anti-inflammatory activity of jaligonic acid against carrageenin-induced edema in Valbino rats.

Dose Mean volume
Compounds mg/kg of edema inhibition ' P
p.o. ml+S.E. %
Saline(control) 0.5ml 0.973-0.01 — —
Jaligonic acid 10 0.7040.04 27.84 <0.05
Hydrocortisone 10 0. 500t 02 48.45 <0. 001
acetate
Saline(control) ’ 0.5m! 0.75x0. 06 —_ —
Jaligonic acid 40 0.4310.09 42.67 <0.02
Hydrocortisone 40 0. 36+0. 02 52.67 <0.001
acetate ' ’

BB ke R WE W Eiaded 4
o]A o8 BE 9®  spectra datag f#fEdIF4 E
Washington kB¢ G.H. Srour 3% (phytolaccagenin
9 = ethylester), 2B London k8¢ ] W.PoweLL i
(bayogenin methylester triacetate) Australia®] Mac
Quarie K& H.T. Howarp % (Serjanic acid 2
2 IR) New South Wales X&¢2} R.A. Eape g
(bayogenin methylester®] IR, NMR)d] Ei%&jza]n%
mass spectra® JESEY et £ BRE, THRE
FRHoNAl REE St ’
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