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Abstract-Four new trlterpenold sapornns were Isolated from the whole plant of Centqwda mmrma. They were 
characterized as la,3P,19a, 23-tetrahydroxyurs-12-en-28-olc acid-28-0-b-D-xylopyranoside, lb,2a,3/3,19a,23-penta- 
hydroxyurs-12-en-28-olc acid-28-O-p-D-xylopyranoslde, 3u,2la,22u,28-tetrahydroxyolean-l2-en-28-O-~-~-xylopy- 
ranoslde and 3cr,l6a,2la,22a,28-pentahydroxyolean-l2-en-28-O-~-D-xylopyranoslde Structures of all compounds 
were elucidated by spectroscopic methods with emphasis on mass spectra, ‘H and 13C NMR spectra 

INTRODUCTION 

Centtpeda mimma 1s an annual herbaceous plant found in 
moist places throughout the plams of India and Ceylon It 
is also found m Afghanistan, Eastern tropical Asia, 
Australia and the Pacific Islands [l]. Centipeda 1s well 
known for Its medlcmal properties [2,3] In the earlier 
work Centzpeda mimma was shown to yield a number of 
terpenolds [4] In this paper, we wish to report lsolatlon 
and structure elucldatlon of four new trlterpenoid sap- 
onins Isolated from the water-soluble fraction of an 
ethanohc extract of Centlpeda mmrma. 

RESULTS AND DISCUSSION 

Dned and crushed defatted plant material was extrac- 
ted with ethanol. The water-soluble portion of the eth- 
anol extract, after column chromatography and pre- 
parative TLC, afforded four new glycosldes (l-4) Hom- 
ogeneity and purity of these compounds was established 
by chromatography 

Compound 1, m p. 139” showed hydroxyl, ester car- 
bony1 and tertiary hydroxyl absorptlons at 3300, 1735 
and 3500 cm- ’ and on hydrolysis gave aglycone la and 
the sugar D-XylOSe. The aglycone (la) responded posi- 
tlvely to Llebermann-Burchard, TCA and TMN tests Its 
IR spectrum showed absorptlons due to hydroxyl, car- 
boxyl, tnsubstltuted double bond and gem dlmethyl 
groups. This suggested that the aglycone 1s a pentacychc 
unsaturated tnterpenold acid. 

Compound la on acetylatlon gave a monohydroxy 
tnacetate (lb) and further methylatlon with dlazometh- 
ane provided Its monomethyl ester These results showed 
the presence of four hydroxyl groups (one tertiary) and 
one acldlc group in la. The ‘HNMR spectrum of la 
showed a charactenstlc broad singlet at 6 2.59 (1 H, 1 Sp- 
H) together with tertiary methyl, secondary methyl 
(60 98, d, J =6.5 Hz) and vinyhc proton (6 5.17, t,J 
=3.5 Hz, 12-H) signals, all of which suggested a 19a- 
hydroxyurs-12-en type of tnterpenoid The ‘H NMR 
spectrum also showed an AB system at 6 3 15 and 3 55 
(each lH, each doublet J= 12 Hz) due to a hydroxy- 

methyl group in la and at 63.67 and 3.90 (each 1 H each 
doublet, J= 12 Hz) due to acetoxy methyl group in lb. 
The ‘H NMR spectrum had signals at 63.70 (lH, dd, J, 
=J, = 3.3 Hz, lfl-H) and 4 25 (lH, dd, J, = 10 Hz, J, 
=7 Hz, 3x-H) due to hydroxymethme protons The 
sphttmg pattern of these protons suggested that one 
hydroxyl group was axial and one was equatorial. 

The electron Impact mass spectra of la showed charac- 
tenstIc fragment peaks (m/z 264, 246, 219, 201) due to 
retro-Dlels-Alder cleavage of urs-12-en-28-olc acid de- 
nvatlves bearmg one hydroxyl group m the D- or E-ring 

c51 
The 13C NMR spectrum of compound la was the same 

as that of 19~hydroxyursolic acid [6] with regards to 
signals assignable to C-12, C-13, C-18, C-19 and C-28. An 
AB system was attributed to a primary hydroxyl on C-23, 
thus showing the presence of a hydroxymethyl group at 
C-4. This was further confirmed by the ‘H NMR spectra 
of la and lb An AB system in lb had a chemical shift [7] 
close to that expected for an equatorial autoxymethyl 
group (~a63 8) rather than that for an axial group 
(ca64 2) 

Apart from the resonances of the rmg A and C-9 
carbons m the 13C NMR spectrum the resonances of the 
rmg B and C carbons m la agreed with correspondmg 
assignments m 2a,3/?,23-trihydroxy olean-12-en-28-olc 
acid [S] which restricts the positioning of the two hydrox- 
yl function to rmg A. On biogentic grounds, It 1s reason- 
able to assume that one must be equatorial at C-3 (J1 
= 10 Hz J, =7 Hz) whereas the other axially oriented 
hydroxyl substltuent must be attached at C-l. These 
posltlons of the hydroxyl groups were further supported 
by ‘HNMR spectroscopy The presence of a hydroxy 
function at C-2 would reduce the ‘H NMR signal for H-3 
from a double doublet to a doublet. Finally 13CNMR 
spectral signals of C-5 and C-9 were both strongly 
shielded relative to the equivalent signals m erythrodlol 
[9]. This shielding IS due to typical y-gauche interactions 
between these carbons and the axial hydroxyl substltuent 
at C-l [lo] Accordmgly, la must be la,3/&19a,23_tetra- 
hydroxy-urs-12-en-28-oic acid 

The attachment of D-XylOSe to the carboxylic group 
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was confirmed by the IR spectrum and alkalme hydroly- 
SIS of the glycosrde The ‘HNMR spectrum of 1 also 
showed an anomertc proton stgnal of D-xylose as a 
doublet (5=7 6 Hz) mdicatmg tts /Glinkage with the 
aglycone Thus 1 1s 1~,3/Y,l9a,23-tetrahydroxyurs-l2-en- 
28-0~ acid-28-0-/SD-xylopyranostde 

Compound 2, C,,H,,O,,, mp 210” was also a gly- 
coside and on actd hydrolyses tt gave aglycone 2a and the 
sugar D-XylOSe The aglycone gave a11 colour reactions 
characterrsttc of trrterpenotds. The IR spectrum of 2 
showed peaks for hydroxyl, tertiary hydroxyl and ester 
carbonyl lmkage. 

Compound 2a on acetylatton gave a monohydroxy 
tetraacetate and further methylatton with dtazomethane 
provided Its monomethyl ester These results showed the 
presence of five hydroxyl groups and one actdtc group m 
the aglycone 

The ‘H NMR spectrum of 2 showed a broad smglet at 
62 59 stmtlar to that m the spectrum 1 As the other 
signals of the ‘H and 13CNMR spectra and the mass 
fragmentation pattern of 2a were quite similar to la, 
compound 2a was considered to poossess the same 
skeleton as la However notable differences between la 
and 2a could be seen with regard to the followmg 

Compound 2a showed the presence of five hydroxyl 
groups On acetylatton tt showed stgnals for three hy- 
droxymethme protons m the ‘H NMR spectrum at 6 3.22 
and 3 41 (each iH, doublet, J= 10 7 and 9 5 Hz, respect- 
ively, H-l and H-3), 4 03 (1 H, double doublet J, = 9 5 Hz, 
d, = 10 7 Hz, H-2) and three acetoxymethme protons m 
2bat64.80,(d,J=l05Hz, lH),488(lH,d,J=93Hz) 
and 5.20 (dd, lH, J, = 105 Hz. .I,=9 3 Hz) and were 

1 

1 R’= II 

la R’ = H 
R2 = H 

lb R’ = AL 

RZ= H 

IC R’ = AC 

R’= Me 

2 R’= H 

2a RI= H 

R2= H 

2b R’ = Ac 

R’= H 

2C R’ = AC 

RZ = Me 

asslgnable to C-l (or 3) C-3 (or 1) and C-2, respectively 
As the J value of these signals mdtcated trnnc-dlaxlal 
correlated protons, the three hydroxyl groups must be 
eqmtoriaf Tt 1s concliuded that compound- Za IS 
lB,2a,3B,l91,23-pentahydrouyurs-l2-en-2X-o]cacid This 
structure was supported by Its “C NM R spectrum. The 
attachment of D-xylose to the carbokyhc group uas 
zonfirmed by IR and hydrolysis with base A doublet (J 
=7 5 Hz) for the anomerlc proton slgndl of n-xylose 
suggested Its /I-linkage with the aglycone Thus com- 
pound 2 was established as 1/(,2r,3P,l9r,23_penta- 
hydroxyurs-12-en-28-olc acid-28-0-/I-D-xylopyranoslde. 

Compound 3, C,,H,,O,. mp 126 ‘. was also a gly- 
:oslde It showed IR absorption for a hydroxyl group at 
3450 (-OH) On acid hydrolyslz. It gave the aglycone 3a 
Ind the sugar D-xylose Compound 3a gave all colour 
reactions and the IR spectrum characteristic of un- 
saturated pentacychc trlterpenolds On acetvlatlon 3a 
‘armed the tetraacetnte (3b) showing the presence of four 
hydroxyl groups m 3a 

The ‘H NMR spectrum for 3 showed resonance signals 
‘or seven tertiary methyls, an AB system (6 3 9.5 and 4 30. 
IH each, a pair of doublets, J,,= 10 Hz) due to hydroxy 
nethyl group and a triplet (6 5 39 J = 3 3 Hz) due to an 
>lefimc proton The mass spectrum of 3a revealed a pair 
If dlagnostlcally Important mass peaks at 111:‘: 207 and 
189 [207-H,O] typical of retro-DIeIs Alder fragmen- 
.atlon m rmg C of an olean-12-en-derivative contammg a 
lydroxyl function m rmg A/B [I I] From the blogenetlc 
>omt of view this hydroxyl IS assumed to be located at C- 
3 and a signal at 6 3 44 (dd, J = 4 2, 2 7 Hz) corresponded 
o 3[1-Hey 
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Furthermore, the mass spectrum of compound 3a 
showed peaks at m/z 266,248 and 199 derived from rmg 
D and E showmg that the remaining hydroxyl groups are 
present m rmg D and E Also, the fragment at m/z 266 
looses the hydroxymethyl group located at C-17 thus 
glvmg rise to the base peak at m/z 235 Compound 3 
rapldly consumed one mole of periodic acid and afforded 
a dlosphenol on oxldatlon with chrommm 
tnoxlde-pyrldme mdlcatmg the presence of a vlcinal 
trans-dlol system [12] Peaks at m/z 235, 217 and 199 
showed that two vlcmal hydroxyls are present at C-21 
and C-22 This was confirmed by 13C NMR spectroscopy 
which showed shielding of C-18 & C-19 due to y-gauche 

Interaction The signals m the ‘HNMR spectrum at 

64.07 (d, lH, J=3.8 Hz, CHOH) and 3.79 (d, lH, J 
=3 8 Hz, CHOH) were coupled with each other. This 
mdtcated that two secondary hydroxyl groups should be 
placed at C-21 and C-22, respectively, m a trans-dlaxlal 
configuration. From these data compound 3a was assl- 
gned as 3r,2la,22a,28-tetrahydroxyolean-12-en [13] The 
‘H NMR spectrum of 3 showed a signal at 6 5 05 (d, lH, J 
= 7 Hz) for the anomeric proton of xylose showing its /I- 
hnkage with the aglycone 3a 

The site of glycosldatlon was found to be C-28 on the 
basis of 13CNMR spectral data of 3 and 3a, and this 
locatton IS favoured blogenetlcally From the above 
evidence the structure of compound 3 was determined as 
3a,2la,22a,28-tetrahydroxyolean-l2-en-28-O-~-D-xylo- 
pyranoslde. 

Another trlterpenold glycowde, compound 4, had the 
molecular formula C,,H,,O, Compound 4 was acid 
hydrolysed to give D-xylose and aglycone 4a. Compound 
4a had the molecular formula C,,H,,O, Its ‘HNMR, 
13C NMR and mass spectra suggested that It must be a fi- 
amyrm type of trlterpenold whose one primary and three 
hydroxyl groups are located m rmg D/E and one hydrox- 
yl group m rmg A/B The ‘H and 13CNMR spectra of 
compound 4a are almost slmllar to those of 3a However, 

notable differences between 3a and 4a could be seen with 
regard to the followmg pomts. Compound 4a formed a 
pentaacetate (4b) on acetylatlon. The ‘H NMR spectrum 

of 4a showed a close slmllarity of SIX tertiary methyl 
signals to those m the spectrum of 3a. In particular there 
was a low-field slgnal at 6 1.35 suggesting that the 
remaimng one hydroxyl group should be present m a 1,3 
dlaxlal relationshlp with this methyl group, so posltlon C- 
16 was hkely This was confirmed by the 13CNMR 
spectrum Compound 4 also showed a signal at 6 3.71 (dd, 
J=2.6, 4.7 Hz) for 16-H These results clearly estabhsh 
the structure of compound 4a as 3a,l6a,2lY,22x,28-pen- 
tahydroxyolean-12-ene 

The ‘HNMR spectrum of 4 showed an anomerlc 
proton slgnal of D-XylOSe as a doublet (J= 7 Hz) mdl- 
catmg Its P-linkage with the aglycone. The site of gly- 
cosldatlon was found to be C-28 on the basis of the 
13CNMR spectra of 4 and 4a Thus glycostde 6 was 
ldentlfied as 3a,l6a,2lz,22a,28-pentahydroxyolean-l2- 
en-28-0-b-D-xylopyranoslde 

EXPERIMENTAL 

Plant material was collected m March from Allahabad, U P 

India (a herbarium specimen of the plant IS on file m Botanical 

survey of In&a, sheet no =15459) Mps uncorr TLC was 

carried out on silica gel G (Merck 7731) with solvent systems 

(unless otherwIse stated) as follows (a) CHCl,-MeOH-H,O 

(70 30 3) (b) CHCI,-MeOH-H,O (40 20 1) (c) CHCI,-MeOH 
-Hz0 (7 3 1) (d) CHCI-MeOH-H,O (6 3 1) CC was per- 

formed on slhca gel 60 (Merck 7734). IR spectra were run as KBr 

disks ‘H NMR spectra were recorded at 90 and 60 MHz m 

CDCI, soln and (CD&CO soln unless otherwise specified using 

TMS as internal standard ‘%NMR spectra were taken at 

25 05 MHz m C,D,N solution with TMS employing FT mode 

Isolatron of compounds The defatted plant was extracted m 

EtOH Concentrated extract was separated mto water-soluble 

and msoluble portIons The aq. portion was loaded onto a flash 

column and then eluted with different solvents of mcreasmg 

polarity Elution with CHCI,-MeOH-H,O (14 5.1) yielded a 

fraction contaming four compounds This fractton was subjected 
to prep TLC and yIelded four glycosides (14) All compounds 

were crystalhzed m MeOH 

3 R’=H 

R’ = “0% 

3a R’ = R2 = ti 

3b R’ = RZ = AC 

4 R1=H 

R2 = HOa 

4a R’ = R2 = H 

4b R’ = RZ = AC 
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Compound (I). Colourless needles. mp 139 . R, 0.27 (solvent 

u). Found: C: 66.0; H: 9.0. Calculated for C,,H,,O,,, C: 66.1. H: 

8.9%. 1R ~1::: cm ‘:3500, 3300, 1735 (ester) 2900 (methylene) 

1041, X90, 730. ‘H NMR: (iO.71 (s. 3H). 0 XS (,>.3H). 0.89 (,t, 3H). 

I.02 k3H). 1.23 (\.3H), 0.98 (cl. 1~6.5 HL. 31-1~. 7.59 (.j.H-18). 

5.17lr. lH, J-3.5 Hz. H-12). 3.11aand 3.SS(each Ill.apairofi\B 

doublet. J= 12 HL. H-23). 3.70 (IH. c/r/, .I, =.I2 ---3.3 Hz, I-H/i). 

4.25(iH.dd.J, =iOH~..l~-7H~,3-H~).5.1~(ii~.~/../-~7.hH~. 

H-l of xvlose). 3.2 -3.X (m, sugar protons). ElMS PI :: (70 cV) 636 

LM] ‘. y64. 246. 719. 201. “< NMR: l‘ahlc 1. 

nc,id il.vr/w/rsi~ of wmpcurrid I. Compound I wah hydrolysed 

with 7% H$O, to gire aglycone la and the sug;~r D-xylose (co- 

chromatography with authentic sample). Aglyconc la: 

mp 270~-277 IR vz::: cm ’ 3400 i OH). 1700 (COOH), 

3200 2500 (hr). 16X0. 13X0. 1360. 1020. X20. FIMS ,)I :: (70 cV) 

504 (Ml‘. 4X6, 464. 264. 246, 219. 301. ‘H NMR: 00.75 1 25 (6 

x Me), 3.77 IIH. dd, .I,=.lL:3Hr. I-H/I). 429 (IH. i/d. J, 

= IO Hz. J, = 7 Hr. ~-HZ). 5.17 I 1 H. t/. .I :- 3 6 Hy). 3. I5 and 3.5s 

(cwh d. IH, .I- I3 Hz, H-231. ‘“C NMR: 7’ahlc I Acetylarion of 

la gave monohydroxy triacctatc lb ml, 225 ah colourless 

needles. IR v”?’ cm ’ m*x 3500. 1720. 1520. 1250. 1235. II IO, 1055. 

1040.995.970,950.925. EIMS ,,I ‘3: 630 LM] +. 570. 525. 510.164, 
746,219,1Ol.‘~(NMR-ii0.70 1.34115H.5 x hle).l.Oh(d.3~1,.J 

Table 1. “C NMR spectral data for compounds 1, 

la. 2 and 2a (k. ppm) 

c 

I 

z 

3 

4 

5 

6 

7 

x 

9 

I 0 

II 

11 

13 

14 

I5 
I6 

I7 

IX 

I9 

20 

-‘I 

22 
13 

24 

25 

26 
71 

28 

29 

30 

31 
32 

33 

34 

3s 

I la 

71.7 d 

35.X i 
72.0 d 

43.5 5 
4x.4 rl 

Il.3 1 

33.1 I 

39.8 5 

3x.3 il 

41.9 \ 

23.9 t 
128.; d 
IN.0 \ 
42.1 \ 

29.1 I 
26.0 I 
49.5 \ 

54.4 tl 

72.1 .y 

42.5 tl 

26.X I 
37.1 t 
65.9 1 
16.2 y 

16.6 y 

16.6~ 

26.0 y 

176.9 \ 
‘7.0 ‘4 

16.6 q 
IOh. I/ 

74.8 d 

79.2 d 

70.9 d 
667 I 

73.9 rl 

35.9 I 
72.0 (/ 

43.5 \ 

4X.6 Ii 

Il.4 I 
33.2, 
39.9 \ 

3x.4 r/ 

42.x \ 

73.‘) 1 
127.6 d 

I39.h ,5 
41.3 \ 

29.i I 
26.1 I 
4X.3 \ 

54.5 d 

72.4 s 

43.6 d 

‘7.1 t 
38.2 I 
66.4 I 
16.1 q 

16.7 I/ 

16.6y 

26.2 y 

1x0.4, 
27.2 q 

16.7 q 

2 

74.8 tl 

74.5 d 

79.7 d 

42 5 .\ 

53.4 tl 

17.7 I 

33.0 I 

41.0 \ 

4x.0 ti 

37.6 \ 

24.2 I 

1’9.5 d 

13H.Y ., 

42.0 s 

29.3 , 

26.0 I 

49.6 5 

52.X d 

72.4 F 

42.1 d 

27.h I 

37.6 1 

66.0 1 

16.4 q 

11.9~ 

16.9 q 

25.5 q 

176.X \ 
27.4 q 

16.4 y 

106. I t/ 

75.1 d 

78.5 cl 

70.9 r/ 

66.4 t 

74.9 (1 

73 6 i/ 

70.9 t/ 

42.6 \ 

53.5 d 

17.9, 

3.1.0 I 

41.2 i 

4x.0 (I 
37.7 \ 

24.3 I 

I 29. I ti 

13Y.7 5 

42.2 ., 

‘9.5, 

2641 

4x.5 ., 

53.0 (1 

72.5 s 

42.3 iI 

2X.J t 

18.1 I 

66.3 I 

16.2 y 

1 I.8 q 

16.9 q 

2.6 y 

I X0 5 * 
‘7.5 ‘f 

16.5 q 

-6.5 Hz), 2.57 l.5, IH. IX//H), 5.30(lH, I, J-3.5 Hz. H-12). 3.67 

and 3.90 (each d. IH. J = I2 Hz, W23). 4.72 (drl. IH. .I, =Jz 

= 3 Hz, I-H/i). 3.X7 (IH. r/d. J, = IO Hz. .I> =:7 HT. 3-Hx), 2.04. 

1.06 :tnd 2.10 (exh o, 3H. 3 x OAc). 

Methylatlon of lb with CHLNz afkvded its monomethyl ester. 

‘H NMR: ci 1.99. 2.04. 2.06 (caoh \. 3H. 3 x O.Ac). 3 62 (3H. \. 

(‘OOMe), OX3 I.IX (6C-meth~~ls). 4.73 (IH. dd. J, ,I, -3 HI. 

lH/i1.4.XS(ll-I,t/d..l, = lOHr..l:.=75H~, 3~Hx). K5llH ,I,. I 
-3.5 Hr). Compound 2. Whttc powder, mp 210 , I(, 0.31 

(solvent h). Found C‘: 64.40. H. X.58 calculated l’or c‘,,H,,O, ,,C: 
64.41, H: X.S9”‘r,. IR v:,y: cm I : 3500. 3300. 1734,?9OO. IO??. 890. 
730, 770. ‘H NMR: Jo.73 I.?? (each S. 5 x MC). 1.05 ((l. 3~. J 

~-6.2 HLI.?.%~(L IH. IX/j-H). 5.3Otl. IH. J-3.4Hz. H-l?). 3.14 

:lnd 3.55 (each (1. .I =: 12 kJ/. H-23). 3.2 3.21 (sugar protorlx). 5.10 

(IH. rl. J-7.6 llr, H-I of r;>losc). 3.22 and 3.41 (each III, il. .I 

= 10.7 Hz, J =9.5 Hz, C-l and H-3), 4.03 (dd, IH, J, =9.5 Hz, J, 
__ ~ 10.7 Hz. H-2). EIMS: ,?I : 652 LM]’ ‘64. 246. 219. 201. 

’ ‘c‘ NM R: Tnhlc I. Acid hqdroljst\ of compound 2 g;lvc aply- 

cone Za and the sugar I)-xylose Leo-chromatograp~~y). 

,-l<q/vc OUP (Za). 1R I,>~‘:: cm ’ 7410 (-C)H) I705 (C‘OOH) 

EIMS (70cV1 ,,, :. 5120 [Ml’. 261. ‘46. 719. 201. “C‘NMR: 

Tahlc I. The tetruacetatc of compound 2 w;s prepared by 

trwtmcnt of Ac,O pyrid~ne. IR vi’:: cm ” 3400. 1750. 1250. 
1235. 1110. 99.5. FIMS ,?l,z: 672 [MIL. 264. ‘46. 219. 201. 

’ H K hl R: &0.7 1 I 75 (6-Cmcil1qlsi. I 09. 2 M). 2.04. 7.M teach \, 

3H. 4xOAc). 1.52 (5. IH. IX/I-H). 3.X0 ;rnd 4.8X (each rl. 111, .I 

-9.3 H?..J =L 10.5 Hr. H-l :md H-3), 5.lO(lH.tlrl.J, -9.3 Hz,,JZ 

= 10.5 H1.H-:!~,.5.30rItl.r../~ 3.~tlr.H-l~)..1.57;1ntl3.t54(c;rch 

IH, :I pair of AB ~1. .I I2 H/i. ‘2Jcth~lntlon of Zb with CH2N2 

prorided It5 monomcthyl c\tcr 2~. ‘H NMR: 8 1.99. 7.01. 2.04. 

2.06 (each ,\, 3H 4 x OAc), 3.60 ~5, 3H. (‘OOMe). Compound 3: 

mp I26 R, 0.34 (solvent (‘I. l-o~~nci c’: hY.25. H: 9.53 calcd for 

C,,H,,O, (‘: 69.30: H. 9.5iosl. JR VIP: cm ” 3400. 1650. 1355, 

1262, 1170, 1140. I I Ii. 1007. 1074. 10.5s. 103S.YY5.9115. x75.790. 

730. ‘H I\;MR: ii&X5 I.??(7 \ Me). 5.05 (d. 1H.J = 7 Hr. H-I of 

xylosc). 5.35 (I H. I. ./ :- 3 4 HI. H-12). 7.2 .LXO (sug;~r proton ;Ind 

H-1X protons, nl). -3.93 and 3..W (I H each pair OC doublet, J 

= 10 EL), 3.50 rltl. ri. .I=.?.8 Hz+ 406 (IH. r/. ./=3.X HI). 3.41 

(IH, &I. .I--4..3. 3.7 HII. EIMS ,n:: 606 [MJ+. “C‘NMR: 

Tuhlc 2. Compound 3 on acid h~drc~lysis gave aglycone 3a and 

sugar D-\ylosc 1Authentlc sample) mp 304 JR 1~~~~: cm ‘: 3430. 

1660, 1340. I 100. 1050. 1005, YY5, 730. 720. I;!MS w z-474 jhl] -. 
477. 266. 24X. 135. 217. 1’)‘). 208. 207. 190. 175. ‘HNMR: 

n0.91 I.77 (7 Y Mc)_ 5..~9 (IH, I. .I-: 3.3 Hz. H-1’). 3.‘)j altd 4.30 

(each (1. 1 H, J L- IO H7). 3.50 (I H. d. .I ~= 3 X HL. H-22,. 4.07 I1 H, ri. 

J-3.X H/, H-21). 3.40(lH.d,/../~-4.~. 2.7 HI.H-3/l). ‘l(‘NMR. 

Table 2. The tetritacetate of compound 3 was prepared by 

treatment of 3 aith bolhng Ac,O ~pqridine. IR I,:,‘!: cm ‘: 1740. 

1’50, 1030. 970. YhO. 940. 900. X75. 730. ‘H NMR: rZO.XX 1.1X (7 

x Mc). I .98. 2.07. 2.04, 1.06 (each .s, 31-1, 4 x OAc). 4.90 and 5.30 

(each d. IH. J=:ll HL). 5.30 (1H. 1. .I-3.5H/. H-l’). Z.XO(c/d 

lH.J-liH~.J-~-SH1~.4.7_5lt/. iH.J-3.7~1~.H-‘I).4.70(d. 

1 H. .I = 3.7 H7, H-22). 4.00 (rid. .I ~3.5. 2.X HL. H-3). Compound 

4: mp I45 R, 0.35 (solvent dl. Found C: 67.56: H: 9.35 calculated 

for <‘>,H,,O,, <‘: 67.52 H 9.?1”,,. IRyk,!::crn ‘. 3500. 1645, 

1350. 1260,’ I 170, f140. I I IS. 1095 1071. 10.55. 1035, 99X. 930. 

X75, 790, 730. ‘H KMR. dO.91 1.31 (ZIH. 7 x Mel. 5.35(,n, IH. 

H-12). 3.25 4.X5 (complex ITI, sugar protons and H-2X protons). 

3.71 (lH.dd.J-4.7.2.6 HL, Ih-H).3.5O(dd. IH.J=4.2.2.X Hi.3- 

H), 4.29 ;rnd .i.XO(cach d. I H, J-z 3.0 Hz), 5.10 (IH. (1. .I -7.6 Hz. 

H-I of xy1nse). “C NMR: T’ablc ? EIMS ,,I. ;: 622 [M] - 

ilw/ hw/ro/~si.c of 4 to yield 4a. The glycoklc uw hqdrolysed 

to give aglycone 4a and the sugnr D-uylosc (R, 0.28. 

BuOH-AcOH-H,O; 4:1:5)mp 315’. lRv~~;crn-‘: 3400, 1650, 

1340. 1100. lO50,995, 730. ‘HNMR d:O.96-l.35(ZlH, 7xMe). 

S.40( IH, r,.l-3.5 Hz),.3,Y2and 4.21 leach d. lH.J= 12 Hz), 3.89 
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Table 2 ‘-‘CNMR spectral data for compounds 3, 

3a, 4 and 4a 

C 3 3a 4 4a 

1 382 t 
2 23 5 t 
3 79 3 d 
4 37 8 s 
5 55.7 d 
6 185 t 
7 32 5 t 
8 4OOF 
9 47 7 d 

10 37 2 s 
11 24 3 r 
12 1245d 
13 1446s 
14 41 IS 

15 26 5 t 
16 160t 
17 34 1 F 
18 348d 
19 389 t 
20 40 5 g 
21 709d 
22 74 9 d 
23 28 5 q 
24 17oq 
25 159q 
26 173q 
27 26 3 q 
28 68 8 t 
29 33 4 q 
30 28 8 q 
31 IO? 1 d 
32 74 8 d 
33 79 1 d 
34 73 7 d 
35 66 7 t 

38 5 t 
28 5 t 
79 4 d 
388 c 

560d 
189t 

320t 
40 2 s 

460d 
39 1 s 

23 8 r 

1237d 
1447s 

417s 

28 5 t 
165 t 
360s 
34 2 d 
38 5 t 
390s 

71 ?d 
75 6 d 
27 1 q 

170q 

1559 

170q 

26 1 q 

67 1 I 
32 9 q 

28 5 q 

38 6 t 
272t 
80 1 d 
37 5 s 

48 5 d 
174t 
33 5 t 
39 I s 

48 0 d 
39 7 s 

24 3 t 
1237d 

144 1 s 

45 6 F 

340d 
77 6 t 
34 8 F 

349d 
38 3 t 
375 r 

709d 
749d 
29 0 q 
1759 
16 1 q 

1699 

27 5 q 

69 8 t 
30 5 q 

28 4 q 
1068d 

7491 
79 3 d 
737d 

664t 

38 7 I 

27 2 t 

80 5 d 
38 5 s 

49 0 d 
179t 
32 2 t 
39 8 s 

47 4 d 
42 7 s 

23 7 t 
1239d 

1449., 

419s 

36 9 d 
78 5 t 
3695 

34 3 d 
37 7 t 
40 5 s 

71 9d 
75 8 d 
28 7 q 

172q 

160q 

177q 
26 5 q 

68 1 I 

29 9 q 

28 5 q 

(lH,d,5=31 Hz,H-21),438(1H,d,J=31 Hz,H-22),349(dd, 

lH,5=43,28Hz,H-3),3?0(lH,dd,5=49,2?Hz,H-16),285 

(dd. lH,J= 12 Hz,_!=5 Hz, 18-BH) EIMS 490 [Ml+, 282,264. 

246, 233, 215, 197. 190, 175 13CNMR Table2 

Pentaacelateoj4 IRvit:crn-’ 1750, 1250, 1235, 1110,1050, 

1040, 995, 970, 955 and 925 ‘HNMR 61 96, 203, 2 06, 

2 08 and 2 10 (each s, 3H) EIMS m/z 916 [M] + 
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