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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 condurangogenm 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 (‘H 13CNMR, FD-MS). In addition, reinvestigation of the known pregnane ester compounds condurango- 
genm A, Cb A, A, and C by selective proton-decouphng technique in gated decoupled 13CNMR spectra requires the 
structural revlslon of all these and related compounds previously found in Condurango cortex Aglycones of A, B, C, 
D and E series thus are esterlfied with acetic acid at the 1 la-hydroxy group and with cmnamlc acid at the 12P-hydroxy 
group of the steroid skeleton. 

INTRODUCTION 

Marsdenia cundurango Rchb f , an Asclepladaceae plant, 
1s native to the north-western part of South America 
(Ecuador, Peru, Columbia). The bark of this plant, Con- 
durango cortex, used as a bitter aromatlc stomachic has 
been previously mvestlgated by Tschesche et al. [l-4] 
and Mltsuhashl et al. [S, 61. These mvestlgatlons led to 
the Isolation and identlficatlon of several polyhydroxy 
pregnane ester genms and glycosldes named conduran- 
gogenin A (11) and C, CG A (7), C (9) (trlsaccharldes), A,, 
C, (pentasaccharides) [l-4], CG A, (S), C, (tetrasaccha- 
ndes), condurangogenm B and CG B,, D, (lo), 20-0- 
methylcondurangoglycoslde D, and 20-lso-O-methyl- 
condurangoglycoslde D, (tetrasacchandes) [S, 61 Fmal- 
ly, Paller and Ganzmger [7] reported the lsolatlon and 
structure elucidation of the two basic compounds con- 
durangamm A and B Very snmlar constituents have 
been isolated from leaves of Marsdenia erecta R. Br. and 
stems of Marsdenia tenac~sslma (Roth) Wight and Am by 
ReIchstem et al [S] and Mitsuhashl et al. [9], respective- 
ly. In both cases, the order of acyl substltuents m dlester 
linkages at C-l 1 and C-12 remained unsettled. 

We now wish to report the structures of four glycosldes 
of the new aglycone condurangogenm E (1) (1 lcc-acetoxy- 
128-cmnamoyloxy-38, 88, 14/?-tnhydroxy-pregn-5-ene- 
20-one), Isolated from commercially available Condur- 
ango cortex In addltlon, 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- 
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jetted to column chromatography and subsequent 
HPLC to give the eight condurango glycosides (CG) E 
(2), E, (3), E, (4) and E, (5) as well as CG A (7) A, (S), C 
(9) and D, (10) All these glycosldes exhlblted a positive 
Xanthydrol reactlon, thus indicating the presence of 2- 
deoxy sugars in the molecules 

Mild acldlc hydrolysis of CG E (2) (C,3H,60, s) affor- 
ded 1, cymarose and pachyblose. Stronger condltlons led 
to cymarose, oleandrose and 6-deoxy-3-O-methylallose, 
Identical with authentic samples by TLC comparison 
Both dldeoxy pyranoses possess only two free hydroxy 
functions (C-l, C-4), and therefore the sugar sequence 
must be lmear. Compound 1, after spraymg with 
vamlhn-sulphurlc acid reagent, gave a blue colour, and It 
was not identical with one of the condurangogenms 
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 anomerlc protons proved 
/I-glycosidlc Imkages. 13CNMR spectral data (Table 3) 
are in excellent agreement with those reported for the 
3-O-methyl-6-deoxy-p-D-allopyranosyl-( l-+4)-fi-D-olean- 

R’O 
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Table 1 ‘%NMR shifts of compounds 2-5 (aglycone part), I and 
cynanchogenm (6) (data taken from [lo]) m C,D,N 

C 2 3 4 5 1 6 

1 39 92 39 96 39 94 3991 3931 39 2 

2 30 22 3021 30 23 30 20 32 73 319 

3 77 85 77 83 77 82 77 83 7159 71 5 

4 39 34 39 36 39 36 39 32 43 89 43 1 

5 13975 139 85 139 77 13971 140 63 1402 

6 11876 11865 11877 11879 118 12 11x4 

7 36 92 36 98 36.93 36 89 36 92 34 1 

8 76 06 76 07 76 08 76 04 76 15 73 5 

9 49 20 49 25 49 20 49 18 49 22 44 7 

10 40 60 4061 4061 40 58 4086 374 

11 71 79 7177 71 80 71 78 71 86 25 0 

12 78 71 78 67 78 13 7871 78 71 72 3 

13 55 64 55 63 55 67 55 64 55 68 55 6 

14 85 62 85 63 85 64 85 61 85 66 874 

15 35 60 35 63 3562 35 38 3561 35 1 

16 2441 24 43 24 43 24 40 24 40 21 7 

17 59 41 59 38 59 43 5941 59 47 60 5 

18 13 61 13 55 1364 1362 1366 158 

19 18 16 18 IS 18 18 18 16 1831 183 

20 21360 213 72 21363 213 53 213 52 209 0 

21 31 60 31 62 31 62 3157 3157 330 

1’ 17000 169 94 170 05 17001 170 10 

2’ 21 55 21 51 21 58 21 55 21 63 

1” 16720 167 14 16722 167 20 167 27 1660 

2” 146 50 146 46 146 53 146 50 146 55 114 1 

3” 118 16 118 19 118 17 118 14 118 17 165 1 

4’ 13482 13486 134 84 134 80 13482 380 

5” 12936 129 33 129 39 129 36 12929 209 

6” 12881 128 77 12884 128 83 128 85 209 

7” 13096 13090 13099 13097 13100 164 
- 

dropyranosyl-( 1 --A)-/SD-cymaropyranosyl untt of CG A D-6-deoxy-3-0-methyl-aliopyranosyl-( 1+4)-/I-D-cymaro- 
and C [5] pyranoside 

The aglycone part of 2 revealed stgnals due to a A5- 
double bond and a further hydroxy group besides those 
for C-3 involved m the glycosldlc bond, C-l 1 and C-12 
esterlfied with acetlc and cmnamlc acid, respectively, and 
C-14 with the free hydroxy group Comparison with 
spectra of known compounds such as cynanchogenm 
(17~) [lo] clearly Indicated 17[{-configuration for con- 
durangogemn E The ‘H NMR spectral data confirmed 
the structure of this new genm as an 11, 12-O-acetyl- 
cmnamoyl-derlvatlve of 17fi-marsdemn [ 111, dlsregar- 
dmg the order of acyl substltuents m ester hnkages Thus, 
the structure of CG E (2) was deduced to be condu- 
rangogenm I5 3-O-b-D-6-deoxy-3-O-methyl-allopyrano- 
syl-( l-+4)-/?-D-oleandropyranosyl-( l-+4)-fi-D-CymarO- 
pyranoslde 

CG E, (4) (C,,H,,O,,) showed a pattern m Its 
‘H NMR spectrum very slmrlar to that of 2 except for the 
slgnais of the secondary methyl functions, methoxy 
groups and anomerlc protons, mdlcatmg one further 3- 
0-methyl-dldeoxy umt m jI-glycosldlc linkage m the 
sugar chain The ‘%ZNMR spectrum of 4 revealed slg- 
nals due to two /j-D-cymarose units and for b-D-olean- 
drose and 3-0-methyl-/J-D-6-deoxyallose moletIes, m 
that order, from the aglycone part This conclusion was 
proved by acldlc cleavage of the glycosldlc bonds 

CG E, (3) (CS9Hs60z3) was one of the most polar 
compounds of the mvestlgated fraction Due to Its hygro- 
scop~c behavlour, the ‘HNMR spectrum was not re- 
solved sufficiently (see Expertmental) but suggested the 
presence of four sugar moletles m the molecule The 
13C NMR spectrum confirmed this suggestlon, mdlcatmg 
the same sugar cham as m CG A (7) (Tables 2 and 3) 
and CC C, [S] Thus, the structure of 3 was given as 
condurangogemn E 3-O-D-D-ghIcopyranosyl-( l-+4)$- 

In the case of mild hydrolysis, compound 4 afforded 1 
as well as cymarose and pachyblose, identified by TLC 
comparison However, stronger hydrolysis condltlons led 
to the ldentlficatlon of cymarose, oleandrose and 3-0- 
methyl-6-deoxyallose. On spraying with Xanthydrol re- 
agent, the cymarose spot appeared about twice as strong 
as that of oleandrose The structure of CG El (4) thus was 
deduced to be condurangogemn E 3-0-/j-r,-6-deoxy- 
3-0-methyl-allopyranosyl-( l-4)-/?-D-oleandropyranosyl- 
(1 -+4)+D-cymaropyranosyl_( 1+4)-j-n-cymaropqrano- 
side 

CG E, (5) (C,,H,,O,,) m the case of mild acldlc 
hydrolysis revealed cymarose and more polar spots 
Stronger conditions gave cymarose, oleandrose (ratlo 
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Table 2 r3C NMR shafts of CG A (7), CG A, (8), CG C (9) CG D, (10) (aglycone 
part), condurangogenm A (11), drevogenm D (12) and drevogenm-D-3,12,20- 

trracetate (13) (C,D,N, except 11 and 13 m CDCl,) 

C 7 8 9 10 11 12 13* 
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1 37 34 37.37 37 35 37 67 37 6 4017 38 35 
2 30 48 30.51 30 52 30.51 318 32 91 2163 
3 76.20 76.25 16 30 76.49 708 7177 7371 
4 35 51 35.61 35.63 3562 38 5 44 09 38 83 
5 44 16 44.8 1 4487 44 70 448 14173 13904 
6 29.41 29.44 29 60 28 52 289 121.79 122 08 
I 2844 28.46 28 49 29 38 280 28.40 27.21 
8 40.02 40.05 4015 42 12 39 2 38 41 3165 
9 5021 50 27 50 49 49 73 500 50 14 49 13 

10 38 01 38.04 38 14 37 93 376 39 80 38 69 
11 7177 71 81 72.06 72.05 72.0 71.84 70 36 
12 78.5 1 79 54 79.86 76.85 78 3 80 61 81 52 
13 54 87 54 90 54 05 65 27 543 54 22 5200 
14 83.99 83 97 83 98 82 03 83 8 84 58 84 92 
15 33 91 3402 33 17 26 60 34 1 34 25 3251 
16 24 37 24.4 1 26 80 38 58 24.6 2123 24.87 
17 58 38 58.41 52 92 58.48 512 5481 5021 
18 12.44 12.47 12 51 64.58 123 1007 1166 
19 11.71 11.71 12 53 12 I9 108 1928 18 48 
20 213 73 213.81 7041 104.01 2164 70 62 13 13 
21 31.86 31.86 2371 20.09 33 1 23 74 1890 

1’ 
2 

1” 
2” 
3” 
4” 
5” 
6’ 
7” 

17045 170.46 17047 170.35 1703 
21.54 21.56 21 64 20.09 212 

167.07 167.09 167 13 167.14 1669 
146 45 146.47 146 66 146.49 1466 
11809 118 12 11879 118.13 1168 
134 79 134 82 134.95 134.77 1340 
129 38 129 40 129.28 129 37 1295 
128 83 128 83 128 68 128 83 128 7 
13100 13101 13071 130 97 1308 

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

2: 1) and a disacchande identified by TLC In addition, 
enzymatic cleavage of the remaining glycosidic bond 
with fi-glucosidase led to the tdentification of glucose and 
3-O-methyl-6-deoxyallose. These results, m combination 
with the ‘HNMR spectral data (5 anomertc 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 m that order from the 
aglycone site. 

The 13CNMR spectrum of 5 was m full agreement 
with the proposed structure (Tables 1 and 3). The ex- 
pected glycosidation shift pattern for the terminal p-~-6- 
deoxy-3-O-methylallopyranose unit in 4 in compartson 
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 [S] and confirmed by our own measurements. There- 
fore, the structure of CG E, (5) was deduced to be 
condurangogenin E 3-o-/?-D-ghCOpyraIIOSyl-( 1+4)-p-D- 

6-deoxy-3-0-methyl-allopyranosyl-( 1+4)-/I-D-oleandro- 
pyranosyl-( 1 + 4)-b-D-cymaropyranosyl-( 1 -+ 4)-j%D-cy- 

maropyranoside. 

known compounds CG A (7) A, (8), C (9) and Do (10) 
have been isolated in the course of our mvestigations 
The structures have been proven by physico-chemical 
data, especially the i3C NMR spectra. The data given by 
Mitsuhasht et al [S, 61 are m excellent agreement with 
our own measurements The order of acyl substttuents in 
diester linkage at C-l 1 and C-12 has been determined by 
Tschesche et al. [3] Condurangogenm A and C thus 
should be characterized both by 1 la-cmnamoyloxy- and 
12b-acetoxy groups. The structures of condurangogenin 
B and D have been deduced by Mitsuhashi et al. [S, 63 by 
transformation of condurangogemn C-3-monoacetate 
into condurangogenin B-acetate and condurangogenm 
A-acetate 

The conversion of condurangogenm E mto one of the 
aglycones already known seemed to be difficult How- 
ever, we succeeded m determmmg the substitution pat- 
tern by spectroscopic means 

To distinguish between the two possible partial struc- 
tures I and II it was necessary to correlate the 13C 
resonance posittons of the two carbonyl groups with the 
‘H NMR resonance posittons of the proton signals at C- 
11 and C-l 2, respectively. 

Besides these novel pregnane ester glycostdes The assignment of the proton signals is unequivocal, 
of the new aglycone condurangogenm E (l), the since the proton at C-11 forms a triplet due to spin 

FiiYTo 27:5-o 
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Table 3 ‘%NMR shifts for sugar carbons of compounds 2-5, 7-10 

C 2 3 4 5 7 8 9 10 
- 

cy 1 96 55 96 57 96 56 96.56 96 14 96 22 96 15 9618 
2 3731 37 28 37 33 37 30 37 58 37 36 37.58 3764 
3 77 90 77 89 77 83 7785 77 92 7195 77.94 77 94 
4 82 77 82 88 82 68 82 89 8281 82 92 82.80 82.88 
5 68 97 68 96 69 07 69 10 68 94 68 99 68 94 68 96 
6 18.69 1867 1855 18 52 18 71 18 31 1862 18 31 

-0Me 58 82 5881 5891 58 95 58 84 58 87 58 84 58 85 

2 cy 1 10041 10046 
2 37 14 37.11 
3 78 08 78 08 
4 83 20 83 19 

5 68 96 68 96 
6 18 61 1866 

-0Me 58 81 58.86 

01 1 101.88 101 80 101 78 101 82 10193 101.83 10190 101 80 
2 37 57 37 63 37 50 37 63 38 13 37 76 38 04 38 16 
3 7931 7935 79 32 7938 79 30 79 39 79 30 79 39 
4 83 47 83 46 83 57 83 40 83 94 8351 83 52 83 28 
5 72 07 7201 72.12 72 07 72 05 72 05 72 06 72 06 
6 1860 1828 1848 18.31 1862 1874 18 72 1872 

-0Me 57 13 57 32 57 05 57 34 57 17 57 35 57 16 5731 

Al 1 10188 101 87 101 78 101 82 101 89 10191 10190 101 89 
2 73 28 72 68 73 30 7271 73 28 72 70 73 28 12 69 
3 83 69 83 36 83 89 83 40 83 50 83 40 83 57 83 39 
4 7461 83 13 74 60 83 16 74 60 83 16 7461 83 14 
5 7105 69 54 71 07 69 58 71 03 69 58 71 04 69.56 
6 1894 1888 1892 1891 1893 1892 1893 1890 

-0Me 62 05 61 72 61 99 61 73 62 06 61 74 62 06 61 71 

Cl 1 106 53 106 53 106 56 106 54 
2 75 50 75 53 75 53 75 51 
3 78 32 78.33 78 35 78 31 
4 7201 72 07 72.05 72 06 
5 78 40 78 42 78.42 7841 
6 63 11 63 15 63 14 63 15 

R20 

R2 

l-l 

couphng 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 stgnals of the carbonyl groups form com- 
phcated multiplets m the gated decoupled 13CNMR 
spectrum due to spm couplmg with the protons wlthm 
the acetate or cmnamoyl residue and due to spm 

couplmg to protons withm the steroid skeleton, where 

the 3J,,, couplmg with the proton at the attached site 

will be predommant The normal gated decouplmg spec- 
trum 1s shown m trace A of Fig 1 for authentic conduran- 

gogenm A (11) 

OH 
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Me 

Me 1 -- 

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 decoupling during 
the pulse delay to selective low power decoupling durmg 
the acquisition time. The result is shown in traces B and 
C of Fig. 1. 

Removal of the coupling to the proton at C-l 1 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, smce cr,fi-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 1 la-acetoxy, 12/3-cinnamoyloxy pregnanes 
and therefore all structures of the A-D series must be 
revised. 

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

conditions afforded a compound not distinguishable 
from condurangogenm C by TLC and IR spectra. We 
tried to reproduce this selective acylation but we did not 
succeed m cinnamoylation of the triacetyl-5a-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 
migration of acyl substituents has taken place under 
conditions chosen by Tschesche and coworkers [3]. On 
the other hand, a certain differentiation between both 
structures by TLC and IR spectral data seems to be 
difficult. 

EXPERIMENTAL 

Mps. uncorr Optrcal rotatrons were measured at room temp. 
UV spectra were taken MeOH. ‘H (400 MHz) and r3CNMR 
(100 MHz) spectra were run m CDCI, and C,D,N soln wtth 
TMS as mt standard. CC wrth Baker 005-0.2 and 
0040.063 mm srhca gel usmg either open glass columns or a 
Prep 10 Yvon Jobin steel column. HPLC was done using 
Hyperstl ODS, 5 pm m a 4.0 x 250 mm column (anal mode) and 
a 32 x 250 mm column (prep. mode) with a mrxture of 
MeCN-H,O m Knauer tsocratrc HPLC systems at 280 nm The 
flow rate was 0.8-l ml/mm (anal mode) and 3.0-8.0 ml/mm 
(prep. mode). 

Commercrally available extract has been used for the sepa- 
ratton and preparatrve rsolatton of the described glycosrdes as 
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- r r -7 ---..._ 

170 PPm 167 

FQ 1 13C NMR spectra of compound 11 (only ester carbonyl groups shown), trace A normal gated decoupling, traces B and C 

selecttve decouplmg of H-12 and H-l 1 protons 

descrtbed m ref [3], to obtam CGA and CCC as well as 
condurangogenins A and C Results have been checked by us by 

compartson of HPLC-separatton of self prepared extracts from 
commerctally avarlable Condurango Cortex and the profiles of 

chromatograms were rdenttcal Compartson with an extract 

from a Columbtan source, provtded by H Schumacher (Degussa 

Pharma, Sao Paolo, Braztl) led to the same result The rdenttty 
of the drugs was confirmed by dtstmcttve mtcroscoptcal markers 

known for Condurango Cortex 

Isolatron of the conduranyoqlycos~des 4, 7, 2 and 9. Commer- 

cially avatlable, drted extract of Condurango cortex (Fmzelberg, 

West Germany, batch 1521202) (3 5 kg) was dtgested wtth 

CHCI,, and the raw glycostdes (SO5 g) were separated further 

wrth Et,0 Into Et,0 soluble (284 g) and Et,0 msoluble glyco- 

sides (218 g) 
CC of 166 g of the Et,0 soluble portron on sthca gel wtth 

C,H,Me-CHCI,--Me,CO (0 0, 8 0, 16 0% Me2CO) ytelded two 

mam fractrons (9-12, 46 1 g and 13-15. 90.6 g) 

After HPLC analysts, the compounds 4,7 and 2 were htghly 
concentrated m fracttons 9-12, whereas 9 was the mam sub- 

stance of fractrons 13-15 The tsolatron of the pure compounds 

was done by twofold prep HPLC on RP sthca gel with 
MeCN-H,O For the first separattons, samples of 3C+tOO mg 

of the preconcentrated glycostdes m 2 0 ml sotvent were Injected, 

yteldmg 10-30 mg of highly concentrated glycosldes from each 

run The second HPLC procedure was effected wtth 45. IO0 mg 
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samples, ylelchng about 70% of chromatographlcally pure ma- 

terlal, according to HPLC analysis. After evapn of MeCN, the 

pure glycosldes were obtamed as wiute, vohnnmous, amorphous 

material after lyophdizatlon Due to their chromatographlc 

behavlour on RP slhca gel, the compounds are summarized m 
order of increasing polarity. 

Condurangoglycosrde E, (4) White amorphous material, mp 

139-142”, [a],+81 5” (CHCI,, cl 0); (Found. C, 61.50 H; 8.07. 

C&H,,02, 2 H,O requires: C, 6100; H, 8 07%), IR vzf: 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,?$p nm. 216, 221 and 278 (loge 440, 4 35 and 4 60); 

‘H NMR (CDCI,): 6 1 20 (3H, s, H,-19), 1.28 (3H, s, H,-18), 1 17, 
1 18, 1 22, 1 32 (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 (lH, m, H-17a), 3 35 (3H, s, OMe), 

3 40 (6H, s, OMe), 3 62 (3H, s, OMe), 4.45 (lH, dd, J = 1.6, 10 Hz, 

anomeric), 4 72 (lH, dd, J= 1 8, about 10 Hz, anomerlc over- 

lapped),475(1H,d,J=82Hz,anomenc),4.81 (lH,dd,J=lS, 

10 Hz, anomerlc), 4 97 (lH, d, J= 10 Hz, H-12a), 5 35 (lH, m, H- 

6), 580(1H, t,J=lOHz,H-llp),644, 775(1Heach, J=16Hz 
AB), 7 39, 7.55 (3H, 2H, arom) 

Condurangoglycosrde A (7). White amorphous material, mp 

131-136”, [a&,+66” (CHCl,, cl 0), ht. [3] [a],+55 8” (CHCI,; 
clO),IRv~~~cmcm- ‘. 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; UVAz:p nm 216,221 
and 278 (loge 4 43,4 38 and 4.62) 

‘HNMR (CDCI,). 6093 (3H, s, H,-19), 1.08 (3H, s, H,-18), 
1 21, 1 25, 1 34 (3H each, d, J = 6 2, 6.2, 5.4 Hz), KS4 (3H, s, AC), 

2.12 (3H, s, H,-21), 3.06 (lH, m, H-17a), 3.37,3 42,3.64(3H each, 
OMe), 445 (lH, dd, J=l 6, lOHz, anomenc), 465 (lH, d, J 
=8.1 Hz, anomenc), 4 77 (lH, d, J=8.3 Hz, anomenc), 4 82 (lH, 
dd, J= 1.6, about 10 Hz, anomeric overlapped), 4.84 (lH, d, J 
=about lOHz, H-12a overlapped), 5.31 (lH, t, J=lOHz, H- 

1 lp), 6.34, 7 73 (1H each, J = 16 Hz AB), 7.41, 7 55 (3H, 2H 
arom ) 

Condurangoglycoslde E (2). Winte amorphous material, mp 

129-133”, [a],+68 5” (CHCI,; c 1 0) (Found. C, 61.53, H, 7.77 

C,,H,,O,, 2HzO requires. C, 61.37, H, 7.77%), IRv~~~ccm-‘. 
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), UVAT;1::” nm. 216,222 and 278 nm (loge 4 15,4 13 

and 4.22), ‘H NMR (CDCI,) 61 22 (3H, s, H,-19), 1 30 (3H, s, 
H,-l8)~t2~L24,L34(3H~J=6.~6225:4Ha),1~9 

(3H, s, AC), 2 15 (3H, s, H,-21), 3.07 (lH, m, H-17a), 3 37, 3 43, 

3 65 (3H each, s, OMe), 4 45 (lH, dd, J=2, 10 Hz, anomenc), 
4 65 (lH, d, J = 8 1 Hz, anomenc), 4.77 (IH, d, J = 8.7 Hz, anom- 

enc), 4 84 (lH, dd, J=2, 10 Hz, anomerlc), 4 99 (lH, d, J = 10 Hz, 

H-12a), 5 37 (lH, m, H-6), 5.83 (lH, t, J=lOHz, H-lla), 645, 

7 75 (1H each, J= 16 Hz AB), 7 41, 7 56 (3H, 2H, arom). 
C’ondurangoglycosrde C (9) White amorphous material, mp 

140-143”, [a&+32” (CHCl,, cl 0), ht. [3] [a],+16.1” (CHCI,, 

c 0.9), IR vkiz cm -‘. 3420, 1740, 1710, 1630, 1450, 1365, 1305, 

1270,1250,1160,109~1050,910,860,765; FDMS m/z 1011 [M 

+ Na] +, base peak, UV A:.$‘” nm. 215,220 and 278 (logs 4 43, 

4 37 and 4 58); ‘HNMR (CDCI,F 6094 (3H, s, H,-19), 1.31 (3H, 

s, H,-18), 1 18 (3H, d, J=6 7 Hz, H,-21), 1 21, 125, 1 33 (3H 
each, d, J =6 2, 6 2, 5 4 Hz), 1 83 (3H, s, AC), 3.36, 3.42, 3.64 (3H 

each, OMe), 4 45 (1 H, dd, J = 1 7, 10 Hz, anomenc), 4 77 (1 H, d, J 
=8 3 Hz, anomeric), 4 85 (2H, anomerlc overlapped, H-12a), 

530(1H,t,J=10Hz,H-llj?),640,768(1Heach,J=16HzAB), 

7 38, 7 52 (3H, 2H, arom ) 

Isolation of the condurangoglycosrdes 5, 8, 3 and 10. Nme 

separations of-90 g of the Et,0 insoluble portion on s&a gei- 

(0 054 2 mm) with CHCl,-MeOH (0.0,5 0,lO 0,20.0% MeOH) 

yielded 15 4 g of the mixture of 5, 8, 3 and 10. Rechromatogra- 

phy of 10 g of this glycosldlc mixture on silica gel 

(0.04-0063 mm) with CHCI,-MeOH (5.0, 7 5, 100% MeOH) 

resulted in four subfractions (3-6, 5 6 g), which the pure com- 

pounds were Isolated from by means of twofold prep HPLC on 

RP silica gel with MeCN-H,O, as mentloned before. The pure 
glycosldes obtamed thus are summarized with mcreasmg polar- 

Ity, according to their chromatographlc behavlour on RP silica 
gel. 

Condurangoglycoside E, (5). White amorphous matenal, mp 

168-172”; [a&,+68” (CHCI,, cl 0) (Found C, 58 94, H, 8 12. 

&,H,,O,,.ZH,O requires C, 59 00, H, 7 65%); IR v!$ cm-’ 

3430,1745,1710,1695,1632,1450,1365, 1265,1250,1225, 1160, 

1100-1050, 900, 860, 765, 705, FDMS m/z 1289 [M-H,0 
fl]‘, 1270 [M-2H,O]+ base peak; UVnz$‘” nm 216, 221 

and 278 (logs 4 15,4 09 and 4.43); ‘H NMR (CDCI,) 6 1.14 (3H, 

s, H,-19), 1.22 (3H, s, H,-18), 1 12, 1 13, 120, 126 (3H each, d, J 
=6 2, 6 2, 6 2 and 5 4 Hz), 1 82 (3H, s, AC), 2 08 (3H, s, H,-21), 
2 99 (lH, m, H-17a), 3.30, 3 34, 3.35, 3 51 (3H each, OMe), 4 26 

(lH, d, J=78 Hz, anomerlc), 4.39 (lH, dd, J=2, lOHz, anom- 

eric), 465 (lH, d, J=8 1 Hz, anomenc), 466 (lH, dd, J=l 8, 

about 10 Hz, anomenc), 4 75 (lH, br d, J =about 10 Hz, anom- 

eric),491(1H,d,J=10H~H-12a),529(1H,m,H-6),574(1H,t, 

J=lOHz,H-lla),638,767 (1H each, J=16HzAB), 734,7.49 

(3H, 2H, arom ) 

Condurangoglycosrde A, (8). White amorphous material, mp 

166-168”, ht. [S] 170-174”, [a&,+ 51” (CHCI,; cl 0), ht [S] [alo 

f43 9(MeOH, CO 62); IR ~5:; cm-’ 3430,1745,1715,17OO(sh), 
1635,1455,1370,1310,1260,1230,1165,1100-1060,770, FDMS 

m/z 1171 [M+Na]+, UVIE$‘“nm. 216, 221 and 278 (loge 

4.43,4.37 and 4.68), ‘H NMR (CDCI,) 60.92 (3H, s, H,-19), 1 08 

(3H, s, H,-18), 1.20, 126, 132 (3H each, d, J=62, 62, 5 7 Hz), 

1.83 (3H, s, AC), 2.12 (3H, s, H,-21), 3.05 (lH, m, H-17a), 336, 
3.41,3.57 (3H each, OMe), 4 36 (lH, 7 6 Hz, anomenc), 4 44 (lH, 

dd, anomenc, not resolved), 4 75 (IH, d, J =7 8 Hz, anomenc), 

4 81 (lH, dd, anomeric overlapped), 4 83 (lH, d, J= about 10 Hz, 

H-12aoverlapped), 531 (lH, t, J=lOHz,H-llb),643,772(1H 
each, J = 16 Hz AB), 7.40, 7 54 (3H, 2H arom.) 

Condurangoglycoslde E, (3) White amorphous material, mp 

165-169”, [a],f69 0” (CHCI,; cl 0) (Found C, 59 63; H, 8.22 

C,,Hs,0,,.2H,O reqmres C, 59 08, H, 7 50%), IR vkti 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+Na]+, 1163 [M+H]+, UVizF”nm 216, 221 and 278 
(loge 4 27,4 22 and 4 39), ‘HNMR (CD&) 5 1 24 (3H, s, I&- 

19), 1.32 (3H, s, H,-18), 1.2&l 34 (9H integrating), 1.90 (3H, s, 

AC), 2.17) (3H, s, H,-21), 3.37, 3.44, 3 59 (3H each, OMe), 4 2-4 8 

(4H,anomenc),5OO(lH,d, J=lOHz,H-12a),537(1H,m,H-6), 

5 84(1H, t, J= 10 Hz, H-llj),6.46,7 77(1Heach, J=16 Hz AB), 
7 43, 7.58 (3H, 2H, aromatic ). 

Condurangoglycoslde D, (10) White amorphous material mp 

173-176”, ht [6] 183-88”, [a],-0 2 (CHCI,; cl 0), ht [6] [aID 
+135” (CHCI,, c 0.99), IRv~~~cm-’ 3400, 1740, 1710, 1630, 

l447,1365,1305,1250,122S, 1155,1090,1055,885,865,765,705, 

FDMS m/z 1187 [M+Na]+, base peak, UVn~$” nm’216,221 

and 278 (logs 4.28,4 22 and 4 55), ‘H NMR (CDCl,) 60 87-l 32 
(5 x Me, not resolved), 1 88 (3H, s, AC), 3.37, 3 43, 3 58 (3H each, 

OMe), 6.43, 7 72 (1H each, J= 16 Hz, AB), 7 41, 7 55 (3H, 2H 
arom.). 

Condurangogenm A (11) ‘H NMR (CDCl,) 60 97 (3H, s, H,- 

19), 1 11 (3H, s, H,-18), 1 87 (3H, s, AC), 2 14 (3H, s, H,-21), 3 08 

(lH,m,H-17a),3 56(1H,m,H_3a),486(1H,d, J=lOHz,H-12a), 

5 34(1H, t, J= 10 Hz, H-llfl, 645,7 74 (1H each, J= 16 Hz AB), 

7 43, 7 56 (3H, 2H, arom.) 

HydiioIysls ofcondtirango giycosldes (lj Mlfdacldic hydrofysls 

To each 3 mg glycoslde 1 ml MeOH and 2 ml 0 1 N HCI were 

added and the mixture kept for 30 mm at 60” After evapn under 
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red pres , 3 ml 0 1 N HCI were added, and the mixture kept for 

30 mm at 60‘ agam Neutralization with ion exchanger Amber- 
hte 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 

glycosldes wlthout a termmal glucose moiety, pachyblose and 

cymarose could be ldentlfied by TLC m the system 

EtOAc-MeOH (98 2) after spraying with thymol-H,SO, rea- 

gent, when compared with authentic samples 

(11) Stronger acldlc hydrolysis To each 3 mg glycoslde 3 ml 

0 1 N HCI were added, and the mixture refluxed for 30mm 
After neutrahzatlon with ion exchanger, filtratlon and evapn 

under red. pres the residue was dissolved m 0 3 ml MeOH-H,O 

(1 1) In the case of glycosldes without a termmal glucose 

moiety. 3-O-methyl-6-deoxyallose, oleandrose and cymarose 

could be ldentdied under the same condltlons as mentloned 

under (I) 
Glycosldes with a termmal glucose moiety were treated m the 

same way Glucose and 3-O-methyl-6-deoxyallose could be 

ldentlfied from the residue of stronger acldlc hydrolysis by 

enzymatic cleavage with fi-glucosldase and subsequent TLC m 

the system CHCI,-MeOH-HZ0 (75 24 1) 
(III) CG E (2) was hydrolysed followmg method (II) to give 

condurangogenm E (1) The aqueous layer was shaken with n- 

hexane exhaustively and the combmed orgamc layers were 

evapd to dryness 
Condurangogrnm E (1) White material from CHCI,-MeOH, 

mp 107%109”, [aID+ 105” (CHCI,, c 0 75), IR Y:!: cm-’ 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 [Ml’. base peak, UVit$“’ nm: 216, 222 and 

280 (logt 4 47. 4 42 and 4 62), *H NMR (CDCI,) 6 1 25 (3H, s, 

H,-19), 1 31 (3H, s, H,-18), 190 (3H, s, AC), 2 I6 (3H, s, H,-21), 

3.08(1H,m,H-17a),353(1H,m,H-3a),500(1H,d,J=10Hz,H- 
12x), 538(1H,m. H-6), 5.85(1H,t,J=lOHz,H-11@,645, 776 

(1 H each, J = 16 Hz AB), 7 42, 7 57 (3H, 2H, arom ) 

Dreoogemn D (12) ‘HNMR (CDCI,). 6091 (3H, s, H,-19), 

097(3H, F, H,-18), l.O2(3H, d,.I=6.5 Hz, H,-21), 282(lH, d, J 
=10Hz,H-12a),325(1H,m,H-3a),357(1H,dq,J=64Hz,H- 

20), 365 (IH, t, J=lOHz, H-lib), 5.24 (lH, m, H-6) 
Acetylatmn of Dreuoyen~n D (12) Compound 12 (281 8 mg) 

was acetylated with pyrldlne-Ac,O, accordmg to ref [ll] TLC 

analysis with CHCI,-MeOH (95 5) showed two bhnsh spots 

with p-amsaldehyde-H,SO, reagent and heatmg (ratlo ca 4 1) 

CC of the raw acetates on slhca gel (0 040063 mm) with 

CHCI,-MeOH (95 5) yielded 25 1 mg of 14 and 124 9 mg of 13, 

chromatographlcally almost pure material, and a mixture of 
both compounds (171 4 mg) 

Dreuogenm D 3,12,20-trmcetate (13) ‘H NMR (CDCI,) 6 1 03 

(3H, 5, H,-19), 1.16 (3H, s, H,-18), 1 15 (3H, overlapped, H,-21), 
381 (1H.t,J=10Hz,H-11~),4.60(IH,m,H-3a),462(1H.d,J 

=10Hz,H-12aj,485(1H,m,H-20),548(1H,m,H-6),201,202, 
2 18 (3H each. s. AC) 

Drrtloyenrn D 3,11,12,20-tefraacerate (14) ‘H NMR (CDCI,) 

61 07 (3H, s, H,-19). 1 13 (3H, s, H,-18), 1 14 (3H, overlapped, 

H,-21). 4 55 (IH, m, H-3a), 4 78 (lH, d, J= 10 Hz, H-12a), 4 84 

(lH,m,H-20), 531 (1H,t.J=10Hz.H-ll/~),549(1H,m, H-6). 
1 96, 2 00, 2 01. 2 07 (3H each, s, AC) 
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