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Abstract—The pregnane ester glycoside fraction from Condurango cortex, dried bark of Marsdenia cundurango, has
been reinvestigated. Four as yet unknown glycosides of the new aglycone condurangogenin E have been isolated by
column chromatography and subsequent HPLC, and named condurangoglycoside (CG) E, E,, E, and E; The
structures of these compounds were established by combination of degradation of sugar chains and spectroscopic
means (1H, 12*C NMR, FD-MS). In addition, reinvestigation of the known pregnane ester compounds condurango-
genin A, CG A, A, and C by selective proton-decoupling technique in gated decoupled '*CNMR spectra requires the
structural revision of all these and related compounds previously found in Condurango cortex Aglycones of A, B, C,
D and E series thus are esterified with acetic acid at the 11a-hydroxy group and with cinnamic acid at the 12-hydroxy

group of the steroid skeleton.

INTRODUCTION

Marsdenia cundurango Rchb f, an Asclepiadaceae plant,
18 native to the north-western part of South America
(Ecuador, Peru, Columbia). The bark of this plant, Con-
durango cortex, used as a bitter aromatic stomachic has
been previously investigated by Tschesche et al. [1-4]
and Mitsuhashi et al. [5, 6]. These investigations led to
the 1solation and identification of several polyhydroxy
pregnane ester genmns and glycosides named conduran-
gogenin A (11) and C, CG A (7), C (9) (tr1isaccharides), A,,
C, (pentasaccharides) [1-4], CG A, (8), C,, (tetrasaccha-
nides), condurangogenin B and CG B,, D, (10), 20-0-
methylcondurangoglycoside D, and 20-1s0-O-methyl-
condurangoglycoside D, (tetrasaccharides) [5, 6] Final-
ly, Pailer and Ganzinger [7] reported the 1solation and
structure elucidation of the two basic compounds con-
durangamin A and B Very similar constituents have
been 1solated from leaves of Marsdenia erecta R. Br. and
stems of Marsdenia tenacissima (Roth) Wight and Arn by
Reichstein et al [8] and Mitsuhashi et al. [9], respective-
ly. In both cases, the order of acyl substituents in diester
Iinkages at C-11 and C-12 remained unsettled.

We now wish to report the structures of four glycosides
of the new aglycone condurangogenin E (1) (11a-acetoxy-
12f-cinnamoyloxy-3f6, 88, 14p-trihydroxy-pregn-S-ene-
20-one), 1solated from commercially available Condur-
ango cortex In addition, the structures of already known
aglycones from A-D series and related glycosides have
been revised

RESULTS AND DISCUSSION

The chloroform-soluble fraction of a crude extract
from Condurango cortex (see Experimental) was sub-

* Author to whom correspondence should be addressed

jected to column chromatography and subsequent
HPLC to give the eight condurango glycosides (CG) E
(2), E; (3), E, (4) and E; (5) as wellas CG A(7) A, (8), C
(9) and D,, (10) All these glycosides exhibited a positive
Xanthydrol reaction, thus indicating the presence of 2-
deoxy sugars in the molecules

Mild acidic hydrolysis of CG E (2) (Cs3H,60, 5) affor-
ded 1, cymarose and pachybiose. Stronger conditions led
to cymarose, oleandrose and 6-deoxy-3-0-methylallose,
identical with authentic samples by TLC comparson
Both dideoxy pyranoses possess only two free hydroxy
functions (C-1, C-4), and therefore the sugar sequence
must be linear. Compound 1, after spraying with
vanillin—sulphuric acid reagent, gave a blue colour, and 1t
was not 1dentical with one of the condurangogenins
already known

The 'HNMR spectrum of 2 showed signals due to
each of the three secondary methyl groups and m addi-
tion three methoxy groups of the sugar moieties The
coupling constants of the three anomeric protons proved
B-glycosidic linkages. !3C NMR spectral data (Table 3)
are in excellent agreement with those reported for the
3-0-methyl-6-deoxy-B-D-allopyranosyl-(1 —4)-8-D-olean-
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Table I '3CNMR shifts of compounds 2-5 (aglycone part), 1 and
cynanchogenin (6) (data taken from [10]) in C;DsN

C 2 3 4 5 i 6
1 3992 3996 3994 3991 3931 392
2 3022 3021 3023 3020 3273 319
3 7785 7783 7782 7783 7159 75
4 3934 3936 3936 3932 4389 431
5 13975 139 85 13977 13971 140 63 1402
6 11876 118 65 11877 11879 11812 1184
7 3692 3698 36.93 3689 3692 341
8 76 06 7607 7608 76 04 7615 745
9 4920 4925 4920 49 18 4922 447
10 40 60 4061 40 61 4058 40 86 374
11 7179 7177 7180 7178 7186 250

12 7871 7867 7873 7871 78 77 723
13 5564 5563 5567 5564 5568 556
14 8562 8563 8564 8561 8560 874
5 3560 3563 3562 3538 3561 351

16 24 41 2443 2443 24 40 2440 217
17 5941 59 38 5943 59 41 5947 605
18 1361 1355 1364 1362 1366 158
19 18 16 1815 1818 1816 1831 183

20 21360 21372 21363 21353 21352 2090

21 3160 3162 3162 3157 3157 320
I 170 00 169 94 17005 17001 170 10
2 2155 215t 2158 2155 2163
1 16720 167 14 167 22 16720 16727 1660
2" 146 50 146 46 146 53 146 50 146 55 1141
3” 118 16 118 19 11817 11814 11817 165t
4" 13482 134 86 134 84 134 80 13482 380
5" 129 36 12933 12939 129 36 12929 209
6" 128 81 12877 128 84 128 83 128 85 209
7 13096 13090 13099 13097 13100 164

dropyranosyl<(1—4)-f-D-cymaropyranosyl unit of CG A
and C [5]

The aglycone part of 2 revealed signals due to a A’-
double bond and a further hydroxy group besides those
for C-3 nvolved 1n the glycosidic bond, C-11 and C-12
esterified with acetic and cinnamic acid, respectively, and
C-14 wrth the free hydroxy group Comparison with
spectra of known compounds such as cynanchogenin
(17x) [10] clearly indicated 17f-configuration for con-
durangogenin E The 'H NMR spectral data confirmed
the structure of this new genin as an 11, 12-O-acetyl-
cinnamoyl-dertvative of 17f-marsdenin [11], disregar-
ding the order of acyl substituents 1n ester hinkages Thus,
the structure of CG E (2) was deduced to be condu-
rangogenin E 3-0-f-D-6-deoxy-3-O-methyl-allopyrano-
syl-(1-4)-§-p-oleandropyranosyl-(1 »4)--D-cymaro-
pyranoside

CG E, (3) (CsoHggO,3) was one of the most polar
compounds of the investigated fraction Due to 1ts hygro-
scopic behaviour, the "HNMR spectrum was not re-
solved sufficiently (see Expertmental) but suggested the
presence of four sugar moieties mn the molecule The
13C NMR spectrum confirmed this suggestion, indicating
the same sugar chain as m CG A (7) (Tables 2 and 3)
and CG C, [5] Thus, the structure of 3 was gtven as
condurangogenin E 3-0-8-D-glucopyranosyl-(1 —-4)-f-

D-6-deoxy-3-0-methyl-allopyranosyl-(1 —4)-f-D-cymaro-
pyranoside

CG E, (4) (CeoHgs0O,,) showed a pattern 1n 1ts
"H NMR spectrum very stimular to that of 2 except for the
signais of the secondary methyl functions, methoxy
groups and anomeric protons, indicating one further 3-
O-methyl-dideoxy umit 1in fS-glycosidic linkage m the
sugar chain The '3CNMR spectrum of 4 revealed sig-
nals due to two f-D-cymarose units and for f-D-olean-
drose and 3-O-methyl-$-D-6-deoxyallose moreties, 1n
that order, from the aglycone part This concluston was
proved by aadic cleavage of the glycosidic bonds

In the case of mild hydrolysis, compound 4 afforded 1
as well as cymarose and pachybiose, identified by TLC
comparison However, stronger hydrolysis conditions led
to the identification of cymarose, oleandrose and 3-O-
methyl-6-deoxyallose. On spraymng with Xanthydrol re-
agent, the cymarose spot appeared about twice as strong
as that of oleandrose The structure of CG E, (4) thus was
deduced to be condurangogemmn E 3-0-f-D-6-deoxy-
3-0-methyl-allopyranosyl-(1 - 4)-5-D-oleandropyranosyl-
(1--4)-B-D-cymaropyranosyl-( 1 —-4)--D-cymaropyrano-
side

CG E; (5) (C4oHgs0,,) m the case of mild acidic
hydrolysis revealed cymarose and more polar spots
Stronger conditions gave cymarose, oleandrose (ratio
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Table 2 !'3CNMR shifts of CG A (7), CG A, (8), CG C (9), CG D, (10} (aglycone
part), condurangogenin A (11), drevogenin D (12) and drevogenin-D-3,12,20-
triacetate (13) (CsDsN, except 11 and 13 in CDCl,)

C 7 8 9 10 11 12 13*
1 3734 37.37 3735 3767 376 4017 3835
2 3048 30.51 3052 30.51 318 3291 2763
3 76.20 76.25 76 30 76.49 708 71 7371
4 3557 35.61 35.63 3562 385 4409 3883
5 4476 44381 44 87 4470 448 14173 13904
6 29.41 29.44 29 60 2852 289 12179 12208
7 2844 28.46 2849 2938 280 28.40 27.21
8 40.02 40.05 4015 4212 392 3841 3765
9 502t 5027 5049 4973 500 5014 4973

10 3801 38.04 3814 3793 376 3980 3869

11 71 7181 72.06 72.05 720 71.84 70 36

12 78.51 79 54 79.86 76.85 783 8067 8152

13 5487 5490 5405 6527 543 5422 5200

14 83.99 8397 8398 8203 838 84 58 8492

15 3397 3402 3317 26 60 341 3425 3251

16 24 37 24.41 2680 3858 24.6 2723 24.87

17 5838 5841 5292 58.48 572 5481 5021

18 12.44 12.47 12 51 64.58 123 1007 11 66

19 11.71 11.71 1253 1219 108 1928 1848

20 21373 213.81 7041 104.01 2164 7062 7313

21 31.86 31.86 2371 20.09 331 2374 1890
v 17045 17046 17047 170.35 1703
2 21.54 21.56 21 64 20.09 212
1” 167.07 16709 16713 167.14 1669
2" 146 45 14647 14666  146.49 146 6
37 11809 11812 11879 11813 116 8
4" 13479 13482 13495 134.77 1340
5" 129 38 12940 129.28 12937 1295
6" 128 83 128 83 128 68 128 83 1287
7" 13100 13101 130 71 13097 1308

*Acetyl 2106, 2124, 21.44, 170 13; 17044, 17233

2:1) and a disaccharide identified by TLC In addition,
enzymatic cleavage of the remaining glycosidic bond
with f-glucosidase led to the 1dentification of glucose and
3-0O-methyl-6-deoxyallose. These results, in combination
with the 'HNMR spectral data (5 anomeric protons,
four secondary methyls and four methoxy groups), led to
the conclusion that this sugar chain must consist of two
cymarose units and one each of oleandrose, 3-O-methyl-
6-deoxyallose and glucose moieties in that order from the
aglycone site.

The '3CNMR spectrum of 5 was in full agreement
with the proposed structure (Tables 1 and 3). The ex-
pected glycosidation shift pattern for the terminal §-D-6-
deoxy-3-O-methylallopyranose unit in 4 in comparison
with 5 was observed for C-4 and C-5 (downfield 8 6 and
upfield 1 5 ppm, respectively) in accordance with spectral
data of CG A, (8) and CG C,, reported by Mitsuhashi et
al [5] and confirmed by our own measurements. There-
fore, the structure of CG E; (5) was deduced to be
condurangogenin E 3-0-§-D-glucopyranosyl-(1 —»4)-8-D-
6-deoxy-3-0-methyl-allopyranosyl-(1 —»4)-8-D-oleandro-
pyranosyl-(1 — 4)-f-D-cymaropyranosyl-(1 —4)-§-D-cy-
maropyranoside.

Besides these novel pregnane ester glycosides
of the new aglycone condurangogenin E (1), the

PHYTO 27:5-0

known compounds CG A (7), A, (8), C (9) and D, (10)
have been isolated in the course of our investigations
The structures have been proven by physico-chemical
data, especially the '3C NMR spectra. The data given by
Mitsuhashi et al [5, 6] are 1n excellent agreement with
our own measurements The order of acyl substituents in
diester hinkage at C-11 and C-12 has been determined by
Tschesche et al. [3] Condurangogenmn A and C thus
should be characterized both by 11a-cinnamoyloxy- and
12f-acetoxy groups. The structures of condurangogenin
B and D have been deduced by Mitsuhashi et al. [5, 6] by
transformation of condurangogenin C-3-monoacetate
into condurangogenin B-acetate and condurangogenin
A-acetate

The conversion of condurangogenin E nto one of the
aglycones already known seemed to be difficult How-
ever, we succeeded 1n determining the substitution pat-
tern by spectroscopic means

To distinguish between the two possible partial struc-
tures 1 and II 1t was necessary to correlate the '*C
resonance posittons of the two carbonyl groups with the
'H NMR resonance posttions of the proton signals at C-
11 and C-12, respectively.

The assignment of the proton signals 1s unequivocal,
since the proton at C-11 forms a triplet due to spin
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Table 3 '3CNMR shifts for sugar carbons of compounds 2-5, 7-10

C 2 3 4 5 7 8 9 10
1 Cy1 96 55 96 57 96 56 96.56 96 14 96 22 96 15 96 18
2 3731 3728 3733 3730 3758 37 36 37.58 3764
3 7790 77 89 7783 7785 7792 7795 77.94 7794
4 8277 8288 82 68 8289 8281 8292 82.80 82.88
5 68 97 68 96 69 07 69 10 68 94 68 99 68 94 68 96
6 18.69 18 67 18 55 18 52 1871 18 31 1862 18 31
—OMe 58 82 58 81 5891 5895 58 84 58 87 58 84 58 85
2 Cy |l 100 41 100 46
2 3714 37.11
3 78 08 78 08
4 8320 8319
5 68 96 68 96
6 18 61 18 66
—-OMe 58 81 58.86
Ot t 101.88 101 80 101 78 101 82 101 93 101.83 101 90 101 80
2 3757 3763 3750 3763 3813 3776 3804 3816
3 79 31 79 35 79 32 79 38 79 30 79 39 79 30 79 39
4 8347 8346 8357 8340 8394 8351 8352 8328
5 7207 7201 72.12 7207 7205 7205 7206 7206
6 18 60 18 28 1848 18.31 18 62 18 74 1872 1872
- OMe 5713 5732 5705 5734 5717 5735 5716 5731
Al 1 101 88 101 87 101 78 101 82 101 89 101 91 101 90 101 89
2 7328 72 68 7330 7271 7328 7270 7328 7269
3 8369 8336 8389 8340 8350 8340 8357 8339
4 7461 8313 74 60 8316 74 60 8316 74 61 8314
5 7105 69 54 7107 69 58 7103 69 58 7104 69.56
6 1894 18 88 1892 1891 18 93 1892 1893 1890
—OMe 6205 6172 6199 6173 6206 6174 62 06 6171
Gl 1 106 53 106 53 106 56 106 54
2 7550 7553 7553 7551
3 78 32 78.33 78 35 78 31
4 7201 7207 72.05 7206
5 78 40 7842 78.42 78 41
6 6311 6315 6314 6315
CinQ o)
AcO . OH
OCin o
AcO RbO OH
R H
1 H
5 OH 7 R, 10
RO " 8 R,
coupling both to the proton at C-12 and to that at C-9,
whereas the proton at C-12 forms only a doublet
Both of the signals of the carbonyl groups form com-
OCin OH plicated multiplets 1n the gated decoupled '*C NMR
AcO spectrum due to spm coupling with the protons within
the acetate or cmnamoyl residue and due to spin
coupling to protons within the steroid skeleton, where
OH the *J¢ y coupling with the proton at the attached site
Ra0 H will be predominant The normal gated decoupling spec-
trum 1s shown n trace A of Fig 1 for authentic conduran-
9 gogenin A (11)
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In the 400 MHz 'H NMR spectrum, the signals of the
protons at C-11 and C-12 are sufficiently apart to allow
selective decoupling during the gated decoupling experi-
ment. The decoupler of the instrument was therefore
switched from high power broad band decouphing during
the pulse delay to selective low power decoupling during
the acquisition time. The result 1s shown in traces B and
C of Fig. 1.

Removal of the coupling to the proton at C-11 reveals
a quadruplet for the attached carbonyl signal, whereas
removal of the coupling to the proton at C-12 reveals a
doublet of doublets as the remaining signal for the other
carbonyl group.

These results unequivocally demonstrate the partial
structure I to be correct. In addition to these findings, it
should be mentioned that the order of the chemical shifts
of the carbonyl groups assigned in this manner is in
accordance with the expectation, since ,f-unsaturated
ester groups absorb at higher field. The experiment was
repeated with the same result for the other structures
shown in this paper. Thus, all aglycones of condurango
glycosides are 11a-acetoxy, 12f8-cinnamoyloxy pregnanes
and therefore all structures of the A-D series must be
revised.

The structure of condurangogenin C [3] was derived
by selective acylation of drevogenin D (12) [11]. Acetyl-
ation and hydrogenation led to the 3,12,20-triacetyl-5a-
pregnane. Subsequent cinnamoylation under strong

Fraca =
HO MeO Y 0
i

ivie

Me
o 0
ﬁ\\_ Ry
OMe

Me

conditions afforded a compound not distinguishable
from condurangogemin C by TLC and IR spectra. We
tried to reproduce this selective acylation but we did not
succeed 1n cinnamoylation of the triacetyl-5«-pregnane
However, the spectral data of drevogenin D 3,12,20-
triacetate (13) clearly indicated one free hydroxy group at
C-11 of the steroid skeleton. It might be possible that a
mugration of acyl substituents has taken place under
conditions chosen by Tschesche and coworkers [3]. On
the other hand, a certamn differentiation between both
structures by TLC and IR spectral data seems to be
difficult,

EXPERIMENTAL

Mps. uncorr Optical rotations were measured at room temp.
UV spectra were taken MeOH. 'H (400 MHz) and *C NMR
(100 MHz) spectra were run in CDCl; and C,D4N soln with
TMS as mt standard. CC with Baker 005-0.2 and
004-0.063 mm silica gel using either open glass columns or a
Prep 10 Yvon Jobin steel column. HPLC was done using
Hypersil ODS, 5 um 1n a 4.0 x 250 mm column (anal mode) and
a 32x250mm column (prep. mode) with a muxture of
MeCN-H,0 n Knauer 1socratic HPLC systems at 280 nm The
flow rate was 0.8-1 ml/min (anal mode) and 3.0-8.0 ml/min
{prep. mode}.

Commercially available extract has been used for the sepa-
ration and preparative 1solation of the described glycosides as



1456

«MW

Co .
MVWWAWMWWM I | N v‘f WM\M V

S BERGER et al

fu\ W,\Www M\!WM M’V‘“/W: My WNMNJ,W" w“’m i PN FM

g Wt

kL |

T T

170

ppm

167

Fig 1 "3CNMR spectra of compound 11 (only ester carbonyl groups shown), trace A normal gated decoupling, traces B and C
selective decouphing of H-12 and H-11 protons

described 1 ref [3], to obtain CGA and CGC as well as
condurangogenins A and C Results have been checked by us by
comparison of HPLC-separation of self prepared extracts {from
commercially available Condurango Cortex and the profiles of
chromatograms were identical Comparnison with an extract
from a Columbian source, provided by H Schumacher (Degussa
Pharma, Sao Paolo, Brazil) led to the same result The identity
of the drugs was confirmed by distinctive microscopical markers
known for Condurango Cortex

Isolation of the condurangoglycosides 4, 7, 2 and 9. Commer-
cially available, dried extract of Condurango cortex (Finzelberg,
West Germany, batch 1521202) (35kg) was digested with
CHCl,, and the raw glycosides (505 g) were separated further

with Et,O into Et,O soluble (284 g) and Et,0 msoluble glyco-
sides (218 g)

CC of 166 g of the E1,0 soluble portion on silica gel with
CgHsMe-CHCl;-Me,CO (00, 8 0, 16 0% Me,CO) yielded two
main fractions (9-12, 46 1 g and 13-15, 90.6 g)

After HPLC analyss, the compounds 4, 7 and 2 were hughly
concentrated n fractions 9-12, whereas 9 was the man sub-
stance of fractions 13-15 The isolation of the pure compounds
was done by twofold prep HPLC on RP siica gel with
MeCN-H,0 For the first separations, samples of 300400 mg
of the preconcentrated glycosides 1n 2 0 mi solvent were injected,
yielding 10-30 mg of highly concentrated glycosides from each
run The second HPLC procedure was effected with 45- {00 mg
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samples, yielding about 70% of chromatographically pure ma-
terial, according to HPLC analysis. After evapn of MeCN, the
pure glycosides were obtained as white, voluminous, amorphous
matenal after lyophihzation Due to their chromatographic
behaviour on RP silica gel, the compounds are summarized in
order of increasing polarty.

Condurangoglycoside E, (4) White amorphous matenial, mp
139-142°, [a]p +81 5° (CHCI,, ¢10); (Found. C, 61.50 H; 8.07.
CioHgsO3, 2 H,O requires: C, 61 00; H, 8 07%), IR vKBr cm ™!
3450, 1740, 1708, 1690, 1630, 1445, 1360, 1265, 1250, 1225, 1160,
1100-1055, 910, 860, 765, 702, FDMS m/z 1167 [M +Na]*;
UV MO nm. 216, 221 and 278 (loge 440, 435 and 460);
'"HNMR (CDCl,): 6120 (3H, s, H;-19), 1.28 (3H, 5, H,-18), 1 17,
118,122,132(3H each,d, J=6.2,6 2, 6.2 and 5.4 Hz), 1.87 (3H,
s, Ac), 2 13 (3H, s, H;-21), 3.05 (1H, m, H-17a), 3 35 (3H, s, OMe),
340 (6H, s, OMe), 3 62 (3H, s, OMe), 4.45 (1H, dd, J = 1.6, 10 Hz,
anomeric), 472 (1H, dd, J=18, about 10 Hz, anomeric over-
lapped), 4 75 (1H, d, J =8 2 Hz, anomeric), 4.81 (1H, dd, J =18,
10 Hz, anomeric), 497 (1H, d, J = 10 Hz, H-12«), 5 35 (1H, m, H-
6). 580 (1H, 1, J =10 Hz, H-118), 6 44, 775 (1H each, J =16 Hz
AB), 7 39, 7.55 (3H, 2H, arom)

Condurangoglycoside A (7). White amorphous material, mp
131-136°, [a]p +66° (CHCl,, c1 0), it. [3] [o]p + 55 8° (CHCl3;
c1 0), IR vKBr e~ 1- 3430, 1742, 1710, 1695 (sh), 1630, 1460, 1365,
1305, 1265, 1250, 1225, 1160, 1095, 1080, 1060, 910, 855, 762, 705,
FDMS m/z 1009 [M + Na]*, base peak; UV AM%H nm 216, 221
and 278 (loge 4 43, 4 38 and 4.62)

THNMR (CDCl;). 6093 (3H, s, H,-19), 1.08 (3H, s, H,-18),
121,125,134 (3H each, d, J=6 2, 6.2, 5.4 Hz), 1:84 (3H, s, Ac),
2.12 3H, s, H5-21), 3.06 (1H, m, H-17a), 3.37, 3 42, 3.64 (3H each,
OMe), 445 (1H, dd, J=16, 10 Hz, anomeric), 465 (1H, d, J
=8.1 Hz, anomeric), 4 77 (1H, d, J = 8.3 Hz, anomeric), 4 82 (1H,
dd, J=1.6, about 10 Hz, anomeric overlapped), 4.84 (1H, 4, J
=about 10 Hz, H-12« overlapped), 5.31 (1H, t, J=10 Hz, H-
118), 6.34, 773 (1H each, J=16 Hz AB), 741, 755 (3H, 2H
arom)

Condurangoglycoside E (2). White amorphous material, mp
129-133°, [a]p+ 68 5° (CHCl;; ¢ 10) (Found. C, 61.53, H, 7.77
C;3H,60,5 2H,0 requires. C, 61.37, H, 7.77%), IR vKB cm 1.
3440, 1740, 1708, 1690, 1630, 1445, 1370, 1265, 1220, 1155, 1095,
1075, 1055, 905, 855, 762, 705, FDMS m/z 1023 [M+Na]™, 142
(base peak), UV AMOH nm_216, 222 and 278 nm (loge 4 15,4 13
and 4.22), "HNMR (CDCl,) 6122 (3H, 5, H;-19), 130 (3H, s,
H,-18), 121 124, 134 (3H each, /=62, 62 and 54 Hz), 1.89
(3H, s, Ac), 215 (3H, s, H;-21), 3.07 (1H, m, H-17a), 3 37, 343,
365 (3H each, s, OMe), 445 (1H, dd, J=2, 10 Hz, anomeric),
465(1H, d, J=8 1 Hz, anomeric), 4.77 (1H, d, J =8.7 Hz, anom-
eric), 4 84 (1H, dd, J =2, 10 Hz, anomeric), 4 99 (1H, d, J =10 Hz,
H-12a), 537 (1H, m, H-6), 5.83 (1H, ¢, J=10 Hz, H-118), 645,
775 (1H each, J=16 Hz AB), 741, 756 (3H, 2H, arom ).

Condurangoglycoside C (9) White amorphous material, mp
140-143°, [a]p +32° (CHCl,, 1 0), Int. [3] [a]p+ 16.1° (CHCl,,
¢ 0.9), IR v&Br cm =1+ 3420, 1740, 1710, 1630, 1450, 1365, 1305,
1270, 1250, 1160, 1090-1050, 910, 860, 765; FDMS m/z 1011 [M
+Na]*, base peak, UV AMOH nm, 215, 220 and 278 (loge 4 43,
437 and 4 58); 'H NMR (CDCl,) 5094 (3H, 5, H5-19), 1.31 (3H,
s, H;-18), 118 (3H, d, J=67 Hz, H,-21), 121, 125, 133 (3H
each,d, J=62,62, 54 Hz), 183 (3H, s, Ac), 3.36, 3.42, 3.64 (3H
each, OMe), 445 (1H,dd, J =17, 10 Hz, anomeric), 4 77 (1H,d, J
=83 Hz, anomeric), 485 (2H, anomeric overlapped, H-12x),
530(1H,t,J=10 Hz, H-11p), 6 40,7 68 (1H each, / = 16 Hz AB),
738, 752 (3H, 2H, arom)

Isolation of the condurangoglycosides 5, 8, 3 and 10. Nine
separations of 90 g of the Et,U insoiuble portion on silica gel
(0 05-0 2 mm) with CHCl;-MeOH (0.0, 50, 10 0, 20.0% MeOH)
yielded 154 g of the mixture of 5, 8, 3 and 10. Rechromatogra-
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phy of 10g of this glycosidic mixture on silica gel
(0.04-0 063 mm) with CHC!,-MeOH (5.0, 7 5, 10 0% MeOH)
resulted in four subfractions (3-6, 56 g), which the pure com-
pounds were 1solated from by means of twofold prep HPLC on
RP silica gel with MeCN-H,0, as mentioned before. The pure
glycosides obtained thus are summarized with increasing polar-
1ty, according to their chromatographic behaviour on RP silica
gel.

Condurangoglycoside E, (5). White amorphous matenal, mp
168-172°; [a]p+68° (CHCl,, ¢10) (Found C, 5894, H, 8 12.
CesHos0262H,0 requires C, 5900, H, 7 65%); IR v¥Br ¢m !
3430, 1745, 1710, 1695, 1632, 1450, 1365, 1265, 1250, 1225, 1160,
1100-1050, 900, 860, 765, 705, FDMS m/z 1289 [M—H,0
+17%, 1270 [M—2H,0]"* base peak; UV AM%H nm 216, 221
and 278 (loge 4 15, 4 09 and 4.43); '"H NMR (CDCl;) §1.14 (3H,
s, H3-19), 1.22 (3H, s, H5-18), 1 12, 1 13, 1 20, 1 26 (3H each, d, J
=62,62,62and 5S4 Hz), 182 (3H, s, Ac), 208 (3H, s, H;-21),
299 (1H, m, H-17q), 3.30, 3 34, 3.35, 351 (3H each, OMe), 426
(1H, d, J =7 8 Hz, anomeric), 4.39 (1H, dd, J=2, 10 Hz, anom-
eric), 465 (1H, d, J=81 Hz, anomeric), 466 (1H, dd, J=138,
about 10 Hz, anomeric), 4 75 (1H, br d, J =about 10 Hz, anom-
eric), 491 (1H, d, J =10 Hz, H-124), 5 29 (1H, m, H-6), 5 74 (1H, ¢,
J=10Hz, H-118), 6 38, 767 (1H each, J=16 Hz AB), 7 34, 7.49
(3H, 2H, arom)

Condurangoglycoside A, (8). White amorphous material, mp
166~-168°, Iit. [5] 170-174°, [a]p + 51° (CHCl5; ¢1 0), it [5] [a]p
+439(MeOH, ¢ 062); IR vKEr cm ~! 3430, 1745, 1715, 1700 (sh),
1635, 1455, 1370, 1310, 1260, 1230, 1165, 11001060, 770, FDMS
mjz 1171 [M+Na]*, UV MO nm, 216, 221 and 278 (loge
4.43,4.37 and 4.68), '"H NMR (CDCl;) 60.92 (3H, s, H;-19), 108
(3H, s, H;-18), 1.20, 126, 132 (3H each, d, J=62, 62, 57 Hz),
1.83 (3H, s, Ac), 2.12 (3H, s, H;-21), 3.05 (1H, m, H-17x), 3 36,
3.41, 3.57 (3H each, OMe), 4 36 (1H, 7 6 Hz, anomeric), 4 44 (1H,
dd, anomeric, not resolved), 4 75 (1H, d, J =78 Hz, anomeric),
4 81 (1H, dd, anomeric overlapped), 4 83 (1H, d, J = about 10 Hz,
H-12a overlapped), 5 31 (1H, ¢, J =10 Hz, H-11p), 6 43,7 72 (1H
each, J=16 Hz AB), 7.40, 7 54 (3H, 2H arom.)

Condurangoglycoside E, (3) White amorphous matenal, mp
165-169°, [a]p +69 0° (CHCl,; c10) (Found C, 59 63; H, 8.22
CsgHg0,52H,0 requires C, 59 08, H, 7 50%), IR vXB: cm !
3440, 1750, 1715, 1700, 1645, 1455, 1385, 1370, 1270 (sh), 1255,
1230, 1165, 1105-1060, 910 (br), 865, 770, 710; FDMS m/z: 1185
[M+Nal*, 1163 [M+H]*, UV AMOH nm 216, 221 and 278
(loge 427,422 and 439), 'THNMR (CDCL,) 5124 (3H, 5, H,-
19), 1.32 (3H, s, H,-18), 1.20-1 34 (9H 1ntegrating), 1.90 (3H, s,
Ac), 2.17) (3H, 5, H;-21), 3.37, 3.44, 3 59 (3H each, OMe), 4248
(4H, anomeric), 5 00 (1H, 4, J =10 Hz, H-12a), 5 37 (1H, m, H-6),
584 (1H,t,J =10 Hz, H-118),6.46,7 77 (1H each, J = 16 Hz AB),
743, 7.58 (3H, 2H, aromatic).

Condurangoglycoside D, (10) White amorphous matenal mp
173-176° it [6] 183-88°, [a]p—02 (CHCl;; 1 0), it [6] [«]p
+13 5° (CHCly, ¢ 0.99), IRvKBrem ™" 3400, 1740, 1710, 1630,
1447, 1365, 1305, 1250, 1225, 1155, 1090, 1055, 885, 865, 765, 705,
FDMS m/z 1187 [M +Na]*, base peak, UV AMOH nm- 216, 221
and 278 (loge 4.28, 4 22 and 4 55), '"HNMR (CDCl,) §087-1 32
(5 x Me, not resolved), 1 88 (3H, s, Ac), 3.37, 343, 3 58 (3H each,
OMe), 6.43, 772 (1H each, J=16 Hz, AB), 741, 755 (3H, 2H
arom.).

Condurangogenin A (11) "HNMR (CDCl;) §097 3H, s, H;-
19), 111 (3H, s, H5-18), 1 87 (3H, s, Ac), 2 14 (3H, s, H;-21), 308
(1H, m, H-17a), 3 56 (1H, m, H-3a), 4 86 (1H, d, J = 10 Hz, H-124q),
534(1H,¢t,J=10 Hz, H-118, 6 45,7 74 (1H each, J =16 Hz AB),
743,756 (3H, 2H, arom.)

Hydrolysis of condurango glycosides (1) Mild acidic hydrolysis
To each 3 mg glycoside 1 ml MeOH and 2ml 01 N HCI were
added and the mixture kept for 30 min at 60° After evapn under
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red pres,3ml 01 N HC! were added, and the muxture kept for
30 min at 60° again Neutralization with 10n exchanger Amber-
Iite IRA 410, filtration and evapn to dryness gave a residue to
which 03 ml MeOH-H,O (1 1) was added In the case of
glycosides without a terrunal glucose moiety, pachybiose and
cymarose could be 1dentified by TLC in the system
EtOAc-MeOH (98 2) after spraying with thymol-H,SO, rea-
gent, when compared with authentic samples

(1) Stronger acidic hydrolysis To each 3 mg glycoside 3 ml
01N HCI were added, and the mixture refluxed for 30 min
After neutrahization with 1on exchanger, filtration and evapn
under red. pres the residue was dissolved 1n 0 3 ml MeOH-H,0
(1 1) In the case of glycosides without a terminal glucose
motety, 3-O-methyl-6-deoxyallose, oleandrose and cymarose
could be identified under the same conditions as mentioned
under (1)

Glycosides with a terminal glucose moiety were treated in the
same way Glucose and 3-O-methyl-6-deoxyallose could be
identified from the residue of stronger acidic hydrolysis by
enzymatic cleavage with f-glucosidase and subsequent TLC in
the system CHCl;-MeOH-H,O (75 24 1)

() CG E (2) was hydrolysed following method {u) to give
condurangogenin E (1) The aqueous layer was shaken with n-
hexane exhaustively and the combined organic layers were
evapd to dryness

Condurangogenin E (1) White maternial from CHCl,-MeOH,
mp 107-109°, {a]p+ 105 (CHCl;, ¢ 075), IRvEE: em ™! 3460,
1745, 1710, 1700, 1635, 1450, 1380, 1365, 1330, 1310, 1270 (sh),
1250, 1225, 1205, 1165, 1060 (sh), 1030, 965, 905, 860, 765, 705,
FDMS m/z 552 [M]*, base peak, UV iMP" nm: 216, 222 and
280 (loge 447, 442 and 462), '"HNMR (CDCly) 6125 (3H, s,
H,-19), 131 (3H, s, H;-18), 190 (3H, 5, Ac}, 216 (3H, s, H;-21),
3.08 (1H, m, H-17a), 3 53 (1H, m, H-3), 500 (1H, 4, J = 10 Hz, H-
124), 538 (1H, m, H-6), 5.85 (1H, r, J=10 Hz, H-11p), 6 45,776
(1H each, J=16 Hz AB), 742, 757 (3H, 2H, arom)

Drevogenin D (12) 'HNMR (CDCly). §091 (3H, s, H;-19),
097 (3H, 5, H;-18), 1.02 (3H, d, /=6.5 Hz, H,-21), 282 (1H, d, J
=10 Hz, H-12a), 325 (1H, m, H-3a), 3 57 (1H, dgq, J=6 4 Hz, H-
20), 365 (1H, ¢, J =10 Hz, H-11p), 5.24 (1H, m, H-6)

Acetylation of Drevogemin D (12) Compound 12 (281 8 mg)
was acetylated with pyridine-Ac,O, according to ref [11] TLC
analysis with CHCI;-MeOH (95 5) showed two bluish spots
with p-amisaldehyde-H,SO, reagent and heating (ratio ca 4 1)
CC of the raw acetates on silica gel (004-0063 mm) with
CHCI1;-MeOH (95 5) yielded 25 1 mg of 14 and 1249 mg of 13,
chromatographically almost pure matenal, and a muxture of
both compounds (171 4 mg)
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Drevogenin D 3,12,20-triacetate (13) "HNMR (CDCl;) 6103
(3H, s, H3-19), 1.16 (3H, s, H3-18), 1 15 (3H, overlapped, H;-21),
38t (1H, ¢, J=10Hz, H-118), 4.60 (1H, m, H-3a), 462 (1H. d, J
=10 Hz, H-12x), 4 85 (1H, m, H-20), 548 (1H, m, H-6), 201,202,
218 (3H each. s, Ac)

Drevogenin D 3,11,12,20-tetraacetate (14) '"HNMR (CDCl;)
6107 (3H, s, H;-19), 1 13 (3H, s, H;-18), 1 14 (3H, overlapped,
H,-21), 4 55 (1H, m, H-3a), 478 (1H, d, J =10 Hz, H-120), 4 84
(1H, m, H-20), 531 (1H, ¢, J =10 Hz, H-11p), 549 (1H, m, H-6),
196, 200, 201, 207 (3H each, s, Ac)
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