
Phyrwkrmrtr~. Vol 26. No 3. pi 6‘47 701. 1‘387 0031 9422 x7 s3 00 + 0.00 
mned In G~CSI Bmam I. Iy117 Pcrpnwn Jourrds Ltd 

BIOLOGICALLY ACTIVE SAPONINS FROM DODONAEA VISCOSA 

HII.DEB~.RT WA<;N~R*. CttRtsrtNE LuDwI(;*. LUTZ GRorJAti~t and MOttD. S. Y. KHAh*f 

l Institut fur Pharmazculirhc Btologk der Univcrs~ta~ Miinchcn, K+rls~ralk 29, wxw) MkAcn 2. F.R.G.; +Cksellschaft fur 

BiotcchnologwAc Forschung mbH. YAaschcrder Wcg I. 3300 Braunschwdg, F.R.G.; $ Institute of H~srory of Mcdrincand Mcdrcal 

Rcscarch. Hanxiard Nagar. New Cklht 110062. lndla 

Key Word l&x Dodonue~ twow; Sapindaczae: saponin esters; R, -barrigcnol; 2.3ditncthyloxuan-2erhoxylic 
acid, arwxudawc ac~~wty: phagcr-ytosrs-cnhanclng. molluscrcidal activity. 

- -. .-. _- _- _- ..- -- - -. -__-__- _- -- --.-- --- 
Abstract -From the seeds of Dodonaea Gscosa a chromatographically pure saponin ester mixture consisting of 
dodonosides A and B was isolated using DCCC and preparative TLC. The structures of the two compounds were 
determined by ‘H NMR. “CNMR. FAB MSand (%/MS. Both have R,-barrigenolas theaglyconeandposscssan z- 
L-arabinofuranosyl ( I + 2 or 3)-[/3-o-galactopyranosyl (I -+ 2 or 3)]-/3-~glucuronopyrano moiety linked to the 3/?- 
hydroxy group. They arc estcrihcd at C-21 and C-22 with 2,3dimcthyloxiran-2carboxylic acid and 2-mcthylbutyric 
acid in dodonosidc A and 2,3dimcthyloxiran-Zcrboxylic acid and angelic acid in dodonoside B. The saponin mixture 
exerts antiexudative. phagocytosis*nhancing and molluscicidal activity. 
.--.-_- _ _- _. -. --_ -. - 

Ih’TRODLCTIOS 

Dudonaeo ciscosu L. Jacq. IS widely distributed in tropical 
and subtropical areas of both hemispheres. It IS used in 
folk medicine as a febrtfugc. a diaphoretic drug and also 
for the treatment of rheumatism and gout [I]. In India. 
the seeds arc used as a fish poison [I]. From the aerial 
parts of the plant the ditcrpenoiddcrived dodonic [2] and 
hautriwaic acids [3], some tkonoids [4]. tannins [S]. 
stcrols [6]. plant acids [5] and ascntial oils [7] were 
isolated and rdcntificd. Apart from a report of the 
occurrcIKx: of saponins in the plant [S], no other chemical 
work has been carried out IO date. WC now report on the 
isolation and structure clucrdation of saponin esters from 
the seeds of D. ci.sco.~~. 

RESLJLTS 

The methanol extract of the seeds was fracttonated 
by butanol extraction and ether precipitation to yield 
a crude saponin mtxturc (hacmolytic index 300) 
which, upon silica gel TLC dcvelopbd with 
chloroform methanol-n-propanol-water (9: 12:2:8), 
showed at kast six ‘Komarowsky positive’zoncs in the R, 
range 0.45~055. The mam zone had an R, value ofco 0.50. 
Further separation by DCCC and preparative TLC 
yielded 30 mg of a chromatographically pure product 
(main zone). which subsequently turned out IO be a 
mixture of two saponm esters. This mixture could not be 
separated by any other chromatographic method. 

Sapogenin and oligosaccharide part 

After alkaline hydrolysis (0.5 M NaOH) of the saponin 
mixture, a product more polar than the original saponin 
(TLC) and a mixture of organic acids were obtained and 
the presence of saponin esters was evident. Alkaline 
hydrolysis, followed by treatment with hydrochloric acid. 

- - -. -..- - --.. . - - 

y~cldcd a sapogcnin, mp 300 305’. The “C NMR spec- 
trum exhibited signals for 30 carbons and it suggested six 
hydroxylatcd (67.46,67.Y7.72.43.77.41.78.14,78.47 ppm) 
and two unsaturated carbons (124.59. 144.83 ppm). 
Periodate oxidation indicated vi&al hydroxyl groups. 
The mass spectrum showed the molecular peak at m/: 
506.361 (C,,H,,O,)and the fragmentation pattern of the 
sapogenin showed its identity with R,-barrigcnol 
(38.15z,1~.21~.22a,28-hexahydroxy-12-olcanene). for- 
merly isolated by Hiller et al. [9] from Saniculu europea. 
The identity was proved by co-TLC, IR and a comparison 
of the physical data with those of an authentic sample. 

The oligosaccharide moiety was tdentificd by micro- 
hydrolysis on HPTLC, GC analysts of the alditol acetates 
and by FAB MS of the dcacylatcd saponin as a tri- 
saccharide consisting of ardbinosc, galactose and glucu- 
ronic acid in a molar ratio of I: I: 1. The deacyhtcd 
saponin was pcrmethylatcd and then hydrolyscd with 
TFA. The subsequently prepared alditol acrtatcs were 
subJactcd to GC/MS analysis in order IO establish the 
sugar sequena and the mode of linkage. Since the 
partially mcthylated aldttol acetates of 2,3- and 2.4- 
substituted glucuronrcacid give the same mass fragments, 
we employed NaBD, instead of NaBH, for sugar rcduc- 
lion. The identified 1.4-di-O-acetyl-2.3.5tri-O-methyl ar- 
abitinol (Cl-D), l,Sdi-O-acetyl-2.3.4.6tetra-O-methyl 
gakctitol (Cl-D)and 1.2.3.5.6~penta-O-acetyl-4-O-methyl 
glucitol (Cl-D, C6-21)) revealed an aglycom-bound 
glucuronopyranox substituted by terminal arabino- 
furanose and galactopyranose in the 2- and 3-OH po- 
sitions, respectively. Since we did not sucacd in sckctivcly 
removing one of the terminal sugars it cannot bc decided 
which sugar was attached to the 2- and 3positions. The 
arabinosc unit has the z-configuration, whereas galactox 
and glucuronic acid display the ficonfiguration, as de- 
monstrated by the “CNMR signals at 61 II.03 for ar- 
abinofuranose [IO 123. and 104.62 and 104.88 for galac- 
topyranosc and glucuronopyranose [ I3- I SJ. In addition. 
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the /34inkage of glucuronic acid was confirmed by en- 
zymatic hydrolysis with /.?-glucuronidase. After permethy- 
lation of the deacylsaponin and subsequent TFA hydro- 
lysis we isolated a sapogcnin methyl ether which showed 
the molecular peak at m/z 576 and an RDA fragment at 
mjr 368. This fragment corresponded with that of RI- 
barrigenol at m/z 298, indicating that all the hydroxyl 
groups with the exception of the 3-OH were methylated. 
Consequently, the structure of the deacylsaponin was 
established as R,-barrigenol-34-z-t-arabinofuranosyl 
(I + 2 or 3)-u-Dgalactopyranosyl (I + 2 or 3)3-/?-D- 
glucuronopyranoside (1). 

Structure and bonding posirion of fhe organic acids 

Alkaline hydrolysis of the saponin and extraction with 
ether yielded two organic acids, which were separated and 
identified by gas chromatography on a diethylhexyl- 
sebacinate-sebacic acid column as methylbutyric acid and 
angelic acid. The presence of a third non-volatile or 
unstable acid could be deduced from TLC examination of 
the ether extract, and the loss of 98 mu in the FAB mass 
spectrum of the saponin. The finding that the mass 
dtfference ktween the saponin (m/z I I57 [M - H] ) and 
the deacylated saponin (m!z 975 [ M - H] )accountcd for 
only 2 mol acidsjmol saponm suggester! that the acids 
were distributed on at leas1 two saponin components. This 
assumption was confirmed by the suazessful isolation of 
IWO genin esters, E-A and E. B, after enzymatic hydrolyses 
with cellulase from Aspergillw niger. Both compounds 
were converted into monoacetonides by reaction with 
acetone ptoluenesulphonic acid. Due IO the FAB mass 
spectral fragmentation results, E-A (m/r 727 [M - H] ) 
must be esterihed with methylbutyric acid and the third 
acid of M, I I6 [ = 98 + 18(H20)], whereas E-B (m/t 725 
[M - H] ) showed degradation of angelic acid and the 
third acid. In the ‘H NMR spectra ofthe monoacetonides 
of E-A (2) and E-B (3), this third acid showed a quartet 
(1 H) at 63.05 (3.03) with a coupling constant of 5.3 HI a 
doubkt (3H) with the same coupling constant at 1.35 
(1.31) and a singkt integratmg for 3H at 1.3. This signal 
pattern indicates an isolated MC CH moiety as well as an 
isolated methyl group. These findings and the M, of I I6 
suggested two possibk structures: a ketocarboxylk acid 
(2methylacetoacettc acid) and an cpoxycarboxylic actd 
(2,Mimethyloxiran-Zcboxylic acid) The structure of 
the ketocnrboxylic acid could be ruled out because no 
ketecnol tautomerization upon treatment with FeCI, 
reagent and no methyl signal (for the MeCO moiety) in 
the ‘HNMR spectrum at co 62.1 were observed. The 
remaining structure of a 2.3dimethyloxiranZcrboxylic 
acid, hitherto not found in saponins, agreed with the 
NMR data. In addition, the presence of the epoxy group 

I 

was demonstrated by a precipitation reaction with a 
HNO,-,AgNO,-KIO. mixture [ 163. The methylbutyric 
acid in E-A was identified as 2methylbutyrk acid due to 
the methyl signals at 61.17 (d, J = 7 Hz) and 0.93 (r, J 
= 7 Hz)inthe’HNMRspcCtrum[17].Theorganicacids 
in both genin esters must occupy the C-21 and C-22 
hydroxyl positions because the protons on C-21 and C-22 
in the ‘H NMR spectra of the monoacetonides showed a 
significant low-field shift in contrast to those of the 
15,1621,22di-U-isopropylidene derivative of R,- 
barripnol (Tabk 1). 

Since, by comparison of the ‘H NMR spectra of both 
genm esters with and without DIO exchange, a free 
C(28)HzOH group was indicated, the isopropylidene 
residue must be locate-d at CIS,ldOH. 

Pharmucologicul ucricir) 

The structural similanty of the Dodonaea saponins IO 
antiexudative saponin esters from Aesculur hippocas- 
town, 77~0 sinensu. Sanicula europaea, Etyngiwn 
plwwn, Hydrocotyle culgaris and Polemiwn caerulewn 
[I8 211 prompted us IO subj6ct them to the 
Viscarin Carrageenin oedema test on a rat paw. At a 
concentration of 0.7 mgrS m&g an oedema inhibition of 
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‘Tabk I. ‘H NMR signals of 2l&H end 221-H of the acztonrde 
dcnvarws (400 MHq CDCl,. DzO exchange) 

_._ _ _ -_- - .-- ..- .- 

Chemical shift of 
Acctonide 2I&H and 221-H (ppm) 

-- -_ -.- -. --- 

D&wow& of RI -bpnigcnol 3.70 (d. J = 10.1 Hz) 
4. I I (d. J Q IO. I Hz) 

Monoacctonrde of E-A (2) 

Momxatonde of E-B (3) 

5.32 (d. J - IO.1 Hz) 
5.79 (d. J = 10.1 Hz) 
5.40 (d. J = IO.1 Hz) 
5.87 (d. J = IO.1 Hz) 

___ __ - - -. -- ---- - 
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co 33 y0 was found, which is about the same order as that 

observed for acscin. Since according 10 the mvcstigations 
of Lutomski [22] some saponins also cxcrl immune- 
stimulating activities, the Ddonueo saponins were also 
tested in two in L:irro granulocytc systems, chalkngcd wirh 
yeast and zymosan, respectively. In the granulocyte test 
according 10 Brand1 [23], a doscdcpcndcnc enhancement 
of phagocytosls up 10 25% was observed, whereas a 
phagocytosis-independent increase of luminescence of cu 
65 4, was found in the chcmolumincscence lcs~ accordmg 
10 Alkn [24]. Like other saponins. investigated by 
Hostettmann er ol. [ZS] in the molluscicidal tcsl using the 
bilharzioos-transferring Biomphularia glubroto snails. the 
Dodonueu saponins also showed remarkable activity with 
IOO”, lcthahty at a concentration of 25 ppm. 

LXPCllI%l(EXTAI. 

Mps: uncon; IR: KBr; MS: MS-30 AEI; GC, MS: GC Carlo 

Erba Fractovap 21 IO and MS Vanen CH 7A; FAB MS. Kra~os 

MS 30 “CNMR: Brukcr WP 200 (SO.3 MHz C,D,N): 

‘H NMR: Brukcr WW 400 (400 MHz CDCI,. standard TMSI; 

TLC and HPTLC: ~drn gel 60 Fj,. For saponins. the lower 

phase of CHCI, McOH-n-PrOH HI0 (9: 12:2:8); for mono- 

saccharides. CHCI,-McOH H1O (32:25,5); for sapogenms. 

CHJCI, EIOAC-McOH (10:3:4); for sapogcnin cs1ers and 

acc1omdcs. CHzCII- EtOAc (13:7); and for acids. n-B&H 

satura1cd with 25”, NH,. Spray reagents: for saponms and 

sapogcnms. Komarowsky rcagcn1 and cltrale Mood rcagcn1; for 

nxmosaaharlda, diphcnybminc H,PO, reagent; and for acids. 

meihyl red mdtcator. pH 9. DCCC: KC-A Tokyo Rlkaklkal. 

Tokyo. 300 tubes (400 x 2 mm), 1>20 ml,hr. 7 IO kP:cm’. I2 

GLC: Perkin-Elmer 900. FID, 30 ml.‘min; columns and column 

packmgs: for aldl1ol acclara. GP 3”,. SP-2330 on IO0 I20 

Supckoport (225’ ); for partrally mc1hyla1cd aklltol acc1a1cs. OV 

1701 (loo. ?:rnm); and for aclds, 25 Do d*thylbcxyl- 

scbacinarc-ubacic acd on Chromosorb W-NAW (145’). 

Plum murenal. Dudonueu t~~o.su seeds were provided by 1he 

Hamdard &boralorlcs. New Ikltu (I&a) tn au1umn 19X2. 

Voucher: No. D-2 Herb. of Ins1 of Pharmxz hology. Mumch. 

/s&rum of r)v xaponms. Powdered seeds (4008) were 

rrcarcd with pcrrol m a Soxhkr apparalus for 3 days. drlcd and 

cxtrac~d with 90”. .McOH for 2 days. The McOH cx~rac~ was 

evaporated. dissolved In I.5 I. H1O. and shaken wnh CHCI, 

(3 x I I.) IO remove hplds. The purifKd HI0 phase was extracted 
3 x wlrh I I. BuOH sa1ura1cd with HIO. The BuOH-solubk 

fracrlon was cvaporatcd IO yield 20 8 of a resinous reslduc whKh 

was dissolved in MeOH and added IO 4 I. EI,O. ‘This proccdurc 

was repcared 3 x ‘The final residue was dissolved cn MeOH. 1h1s 

soln was rhcn 1rca1cd IWICC wr1h actrva~d charcoal. fillered. 

raonccn1ralcd. and poured m1o Et,O. IO g~vc I I g of a whlrc 

saponm mixrurc. HPTLC mlxturc of 67 hardly xparahk 

Komarowsky-posmvc sp01s In ~hc R, rcuon of 0.X) 

(CHCIL .McOH. n-PrOH H,O. 9.12.2:8. lower phase). Further 

scpararlon was performed by ascending DCCC with 1hc system 

used for HPTLC. yleldmg a mlxturc of the ‘matn saponm ronc’ 

and one close above. Isolation of the chromarographally pure 

‘main saponm zonc’was~h~cvcd by prep TLC (0.5 mm, 3 4 mg. 

dc1ccuon H,O. cluant &OH) in CHCI, .WcOH. H,O 

(32:25:5).yicld:3Om~FARMSm~r 1157[M ” HJ ifragmen 

Ions al m;; 1073. 1059. 1041. 1025, 995. 977. 959. 941. 

/sol4r1on oj Ihe supngentn (RI -hurrgrno/). The crude saponm 

mlx1urc (800 mg) was [rated with 0.5 M NaOH for 5 hr a1 room 

temp.. acdifKd (pH I), cxtracrcd with BuOH sa~uratai wl1h 

ti>O. and evaporated IO dryness Acd hydrolysis of 1hc residue 

(500 mg) wl1h 10”jO HCI In McOH for 2 hr under rcflux, followed 

by fillracion and washing with Hz0 y~cldcd 250 mg of a crude 

product which was sub&ted IO CC on silica gel 

(CHICI EIOAC-McOH, 10:3:4). The main sapogcnm. which 

was also oblamcd by hydrolyses of the ‘mam saponin zone’. 

Llys1alhzcd from CHCI,-MeOH as colourlus needles and was 

dcn1lficdas R,-barrigenol by “C NMR. MS.co-IR andco-TLC. 

TLC: R, 0 63 In C‘HCI ,. ErOAc McOH (IO: 3:4). mp 300 305”. 

[z]Ep i3.6’ (M&H; ; 0.30). IRvzcm ‘: 3360. i95Q 1460. 

13x0. 1250. IOX). 1030 “CNMR (SO.3 MHz CfKI,t 615.95. 

16.5;. 17.66. 19.15. 19.3-S. 21.02. 24.06. 28.24, 28.73, 3OI.w. 36.35. 

36.83, 37.500. 39.3X. 39.47. 41 55. 42.12. 47.46. 47.48. 47.88. 48.19. 

55.71. (C OH): 67.46. 67.97. 7243. 77.41. 78.47. (C-c)z 124.59. 

144.X3. 

Purmfurt- or&rim on TM‘ ‘Ihc sapogcnm was chromalo- 

graphed (TLC) m CHJII, EtOAc-.McOH (10:3:4) 1og*hcr 

wrth pro1ocsclgcnm (Fa Yadaus) as a reference Spots were 

v~suahrcd by sptaymg with NalO, (0.1 O0 rn H1O) followed by 

spraying with bcnzldmc 5 mm later (I.8 8 In EIOH. SO ml; ti20, 

50 ml; Mc,CO. 20 ml; and 0.2 M HCI. IO ml; caution. carcmo- 

gcnvl Both sapogcnms appeared as *hire spots on a blue 

background 

.%f~roh,&o/~~ts on HPTLC iJor sugcys). The saponrn (mam 

ronc) was hydrolyscd for 30 min on an HPTLC plate m a HCI 

chamber a1 9@, developal with CHCI, .McOH H# (32:25: 5) 

and dc1axd wuh d~phcnyhmmc-H,PO, rcagcn1. The hydro- 

lysls producrs were arabmosc. gahc~w and glucuronolacronc 

(from glucuronrc acti). 

A/L&nr hJdro/yv.> lvLld~ny ro rhe dearylared soptin. Saponm 

(main ronc) (25 mg) was 1rca1cd with 0.5 M NaOH for 5 hr at 
room 1cmp. and acidlfKd wl1h I %4 HCI IO pH I. The dcacyla~cd 

ssponm was cx1rac1cd with BuOH. saiuraicd ulth HI0 (3 

x 5 mlJ,andcvapora& 1odryncs.s. FAB MS:m:‘.-975[M -H] , 
main fragmcnl ions al m:.- 843.681. 505. 

Prepurorcon o/the u/dm/ accrufes. Dcacyklcd zaponm (2 mg) 

was rcfluxcd for 5 hr wrth 2 ml 2 N ‘IFA. The soln was evaporated 

IO dryness and the rcslduc drssolvcd in H,O. 25 mg NaBH. was 

added. the soln was kcp1 at room icmp for 3 hr. a&died wl1h 

HOAc (2 ml). and c\aporalcd IO dryness ‘The residue was 

dls1llkd 3 Y with MetIlt (3 ml) and HOAc (2 ml). The aldi1ols 

were acctylatcd with I ml Ac10 for 2 hr a1 100~. Ac10 was 

rcmobcd by co-distillalion wnh lolucnc I’hc rcwduc was du- 

solved In 3 ml ClI(‘I ,. washed 3 x wnh HzO. and evaporated IO 

dryness. I’hc aldnol acvta1cs were dissolved m 20 ~1 CHCl, and 

subJs1cd IO GC. ‘The follo~mg peaks could be asigned aldirol 

ace1ales of arabmosc. galactosc and glucose (raulrmg from 

parually reduced glucuronic acldl in molar rams of I : I :O.J. 

Permerhylurton o/rk deacylured suponur und prtpawlon oJ rk 

pw~tally mefhyluled ulcirrol ucetutcs. The dcacyia1al sapontn 

(IO mg)wasdlssolvcd In DMSO (5 ml)ma lOmlin)act~on borik. 

gascd with NJ: and 2.5 ml Na-mclhyl-sulphmylmhamdc wiu 

added dropvise ‘The soln was somcatcd for 30 min and 1hcn kcp1 

a1 room 1cmp. ovcrnlgh1. ‘The rcacnon mlxiurc was 1hcn clnlkd m 

ICZ and 2.5 ml Mel was added dropwise. The suspcnsron was 

sontcatcd for 3 hr. and cxccss Mel was dlsttlkd olT. Hz0 (5 ml) 

was added and the pcrmcihylaicd product was cxlractal wvlth 

CH,CIz (3 x 3 ml). ‘The combined CHICI phases were washed 

IO Y wl1h H,O and cvaporaicd IO dryness. The residue was then 

hydrolyscd with 2 N ‘TFA (5 ml) foe 5 hr. and subsqucntly 

evaporated 10 dryness under red prcs. For MS cxPmma1ion. the 

mcthylatcd sapogcnm was ~solatcd by prep. ‘TLC (0.5 mm, 4 mg. 

dctactton H,O. duani CH,CI,) in CH,CI, EtOAc. 13:7. R, 

0.72. For prcparauon of the parually mdhylaicd aklirol aa%aics. 

the sampk was worked up as dcscnbal above (prcparatlon of 1hc 

akinol xcta1c-s). lnsicad of NaBH,. NaED. was employed as the 

rcdmng agent. By GC. MS onalys~s of ~hc partially mcthyla1cd 

afdtrol acelilies the followmg mam peaks were asslgncd 1.4-dl- 
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O-acccyl-23.5-tn-O-methylpcn~~tol (Cl-DE EIMS ml: (rel. ml.). 

43 (lC@l. 44 (13). 45 (39). 71 (13). 87 (2lk IO1 (20). 102 (28). II8 

(1001 129 (54). I61 (25). 162 (5). l.S-Di-O-ac*yl-23,4,6retn-O- 

rncthylhcxttol (Cl-D) EIMS m:; (rcl. ml.): 43 (100). 44 (13). 45 

(36),71 (ll),87(15~88(8~89(l5). IO1 (16A 102(44A 129(35h 145 

(42). 161 (171 162 (161 205 (23). 1.2.3.5.6-Penla-0-~tyl40- 

mcthylhcutol (Cl-D. C&2Dt EIMS m : (rel. mt.): 43 (100). 44 

(24A 86 (12189 (171 IO0 (91 I27 (22). I31 (66). I60 (4). IYI (34). 

202 (5). 262 (IS). 
En;~mollC h~dro/jwr wrh B-g/ucwond~. Dalcyhtcd 

saponm (5 mg) was dlswlwd In 5 ml 0.05 M HOAc NaOAc. 

pH 5.2. incubated with 5 mg fi-glucuromdasc from llelrx 

pmar~o (Sigma Chcm. Co.. No. GO7Sl) at 39 for 3 days and 

extr~tcd 3 x wrth 2 ml CH:CI,. Ebaporatlon of the combined 

CH&Ia phases ylcldcd a ralduc which was tdentlcal with R,- 

barrlgcnol (‘I’LC). 

En:ymoru hydrolyws wh ce//u/ase. Saporun (main spot) (5 mg) 

In 5 ml 0.05 M HOAc- NaOAc (pH 5.21 was ~ncubatcd with 

allulasc from Aspcrgr//us nrger (0.3 U:mg. Scrval for 3 days at 

39 and the products were extracted with CH,CII. The extract 

showed two spots. E-A (R, 0.5) and E-B (R, 055). m TLC 

(CH&‘l> .EtOAc. 13.7). Larger amounts of the gcntn esters were 

obtamcd by subJcctmg I gof the crude saponm mrxture rn Z& ml 

0.05 M HOAc NaOAc (pH 5.2) to enzymatic hydrolyrls with I g 

Cellulasc (0.3 U:mgl After 3 days of mcubation at 39 the 

hydrolysate was filtered. the ratdue washed fwith H*O. and dried 

to glvc 400 mg of a crude gcnin ester mixture CC on silica gel 

uwog CH,Clz EtOAc (13.7) as cluant yielded 55 mg E-A and 

20 mg E-B. 

Exrrorrion oforgoncc ads. Crude saponm mixture (I00 mg) or 

saponin (5 mg) was treated with 100 ml (5 ml) 0.5 M NaOH at 

room temp. The soln was acddicd to pH I with H,SO, and 

filtered. The filtrate was shaken 3 x with SO ml (3 ml) Et,0 The 

combinai Et,0 phases were concentrated and subjeztcd to TLC 

and CC. (Dicthylhcxylscbacmate scbac~ acid column. I45 . R, 

14.5 min. 12.5 mm; spiked with authcntlc substances). 

Acetomdederwarctus ojE-A (2). E-B(3)and R,-barrigenol. ‘We 

sapogcn~os (%I0 mg) were dissolved in >I0 ml dry Me*CO 

conwtung 0.5 9, 2.2duncthoxypropam. After adding 0.5 I ml 

13, pTsOH In MezCO. the solns were gased with N, and kept 

overnight. The reactJon m~xturcs were then treated wrth 0.1 ml 

dry pyndinc. conxntratcd under red. prcs. to remove Me,CO. 

and diluted wrth Ice-water. The colourkss ppts. were filtered. 

washed successively with HIO. aq. NalCO,. and drta-l TLC‘ 

cxaminarion of the products showed that the ractlon had been 

quanrltatrve. Monoacctonwk of E-A (2): TLC: R, 075 

(CH,Cl,-EtOAc 13.7). ‘HNMR (-MHz. CDCI,): 60.91 

(3H.s. H-23).0.78 (3H.s. H-24).0.90 (3H.s. H-25).0.87 (3H.s. H- 

26). I.61 (3H. s, H-27A 0.98 (3H. s. H-29). 1.05 (3H. s. H-ML 1.24 

(3H. s. acctonide-methyl). I47 (3H. s. acctomdc-methyl), 3.21 

(I H. m. 3&H). 4.18 (IH. d. J = 6.X Hz. ISa-H), 3.86 (IH. d. J 

= 6.8 Hz_ l6a-H). 5 32 and 5.79 (each IH. d. J - 10.1 Hz. 2l&Ii 

and 22x-H). 2.90 (IH. d. J z II.8 Hz, 2&H), 3.28 (IH. d. J 

- 11.8~tr28-H).54L1(IH.m.12-H~2-Methylbu~yrr~:61.17 

(3H, d. J - 7 Ht z-methyl). 0 Y3 OH. I. J = 7 HI, fl-methyl) 2.3. 

Dtmcthyloxlran-2csrboxylK: acid 63.05 (IH. y. J - 5.3 Hz), 

1.35 (3H. d. J = 5.3 HZ), I.3 (3H. s). Monoacetondc of E-B (3): 

TLC: R, 0.76 (CH,CI,-EtOAc. l3:7); ‘HNMR (4COMHr. 

CDCl,): 60.92 (3H. 5. H-23). 0.79 (3H.s. H-24).0.90 (3H. s. H-25), 

0.89 (3H.s. H-26). 1.61 (3H.s. H-27).0.98 (3H. 5. H-29). 1.07 (3H. 

s. H-M), I.25 (3H. s. amton&methyl) I.40 (3H. s. aceton&- 

methyl), 3.21 (IH.m.3&H).4.19 (1H.d.J = 6.8 Hz. Ikr-H). 3.89 

(IH. d. J = 6.8 Hz. Iti-HA 5.40 and S.&t7 (each IH. d. J 

= IO.1 Hx. ZIP-H and 222-H), 2.98 (IH. d. J = Il.8 Hz_ 28-H). 

3.3O(lH.d.J = 11.8H~.2g-HA5.49(lH.m, I2-H).Angchca& 

6 I.XS(3H.s.z-mcthyl),2.02(3H.d.J - 7 Hz..-mcthyl),6.24 (ICI. 

4. J - 7 Hz 8-H) 2.3-Dtmcthyloxiran-2arboxylk odd: 63.03 

(IH. q. J - 5.3 Hz). 1.31 (3H. d. J - 5.3 Hz), 1.3 (3H. 5). 

Dtaoctonide of R,-hrrigenol: ‘HNMR (4CHl MHz. CDCl,h 

60.98(3H,s.23-H).0.78(3H.s.24-H),0.91(3H.s.25-H~0.87(3H. 

s. 2&H). I.55 (3H. s, 27-H). 0.99 (3H. s. 29-H). 1.03 (3H.s. U)-H). 

1.21. 1.41, 1.46. 1.48 (each 3H. s. acctonide-methyl). 3.21 (IH. m, 

3~-H).4.39(IH,d.J-6.8Hz.lk-H),4.93(lH,d,J=6.8Hz, 

l6a-H). 3.70and4.11 (each 1H.d. J = 10.1 Hz 218-Hand 22a-H), 

3.40 (IH. d. J - II.11 Hz. 28-H). 5.32 (IH. m. 12-H). 

Rcqpnf for epoxide idenr4(ica~~. Mixture of 2 ml cone 

HNO,. 2 ml AgNOI m H,Oand 25 ml 2% KIO. m H,O: white 

PP’. 
EIOCUW~C. The antiexudattvc activity was dcternuned wtth 

fcmak Wtstar rats. The Vlscarin-Carragcenm was in-ted 

mtraplantar and the saponm mixture was administered I.*. In 

concns of 0.5. 0.7 and I mg 5 ml, kg. 

The granulocyte tet and the chcmolumrnivxnrr test were 

pcrformcd accordmg to Brandt [23] and Allen [24]. 

Mollucv~dal activity was measured with snails of the rpaztes 

Bromphulurla ylohrura [ZS] The hacmolytic index was de- 

terrnmcd aaordrng to the methods described m Europ. 

Phormucopwu. 

.4&un&dgmmrnrs The authors are grateful to Prof. 

Hostettmsnn (Lauranm) for performing the mollus&dal tat; 

Dr. Odenthal. Madaus u. Co. (Koln) for testing the anticxtitivc 

act~~ty; prof. Schafer (Martinsned) foe GC:‘MS analyns; 

Dr. Wray (GBF. Braunschwetg) for tugh-fold ‘H NMR spectra; 

Dr. Wrackmeyer (Munich) for “C NMR spectra, and to Prof. 

Hdkr (Berlin) for the authcntlc sampk of R,-hrrtgcnol 
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