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The whole plant ofLeptadenia pyrotechnicafforded 18 new pregnane glycosides—(8) with sarcostin, 11-
hydroxysarcostin, and deacetylmetaplexigenin as the aglycon moieties and acetyl, benzoyl, cinpaooylaroyl,

and nicotinoyl ester moieties linked at C-12 and/or C-20 of the aglycon and hexopyranose, 6-daoxy-3-
methylhexopyranose, and 2,6-dideoxy@3nethylhexopyranose sugars linked at C-3 of their aglycon. The structures of
these compounds were elucidated by spectroscopic data interpretation and from chemical evidence. The antiproliferative
activity of all compounds was evaluated using three continuous murine and human culture cell lines, J774.A1, HEK-
293, and WEHI-164. Compounds having deacethylmetaplexigenin as aglycon and a cinnamoyl ester moiety linked at
C-12 were the most active constituents.

Plants belonging to the family Asclepiadaceae are frequently usedatm/z 1123, and further fragmentation of this species induced two
in traditional medicine and have been reported to be rich in steroidal consecutive 162 and 160 Da eliminations, generating fragment ions
glycosides:? Leptadenia pyrotechnicéForsk.) Decne (Asclepia-  atmvz 961 and 801, suggesting the presence of at least one hexose
daceae) is a plant occurring wild in the sahelian region of West sugar and one methyl-deoxyhexose sugar in the structure of the
Africa countries from Senegal to Nigeria, where it is used in folk compound= Finally, a fragment ion ain/z 777 corresponding to
medicine3 The leaves and bark of the plant are used in folk the sodium-cationized sugar portion of compoungas detected,
medicine in Mali to prepare antispasmodic, antiinflammatory, and followed by species atVz 633 and 489 generated by the elimination
antibacterial remediesA previous study on the aerial parts of the  of one or two methyl-dideoxyhexose monosaccharides, respec-
plant led to the isolation of alkaloids, while some pregnane tively.}* Accordingly, compound could be described as a pregnane
glycosides of which showed cytotoxic activity for cancer cell lihes.  skeleton bearing two different esterified groups of molecular mass

The present report deals with the isolation and characterization 130 and 105 Da, respectively, and an etherified sugar chain of 754
of 18 new polyhydroxypregnane glycoside esters from the whole Da constituted by a terminal (nonreducing end) hexose monosac-
plant ofL. pyrotecnicaThe structures of these compounds are based charide linked to a methyl-deoxyhexose sugar followed by three
on the aglycons sarcostin, 11-hydroxysarcostin, and deacetylmeta-methyl-dideoxyhexose units.
plexigenin and have acetyl, benzoyl, cinnam@ytoumaroyl, and The IH NMR spectrum of the aglycon portion df showed
nicotinoyl ester moieties linked at C-12 and/or C-20 of their signals for three methyl groups @t1.08 (3H, s), 1.30 (3H, d] =
aglycon. In addition, all compounds possess an oligosaccharideg.0 Hz), and 1.64 (3H, s), for an olefinic proton signal at ¢a.
chain at C-3 of the aglycon consisting of four to six sugar units. 536 (1H, m), and for an alcoholic methine proton signa} 8t40
The structures were determined mainly through the use of 1D and (1H, m), and two esterified signals at 4.77 (1H, dd= 10.0, 4.0
2D NMR and ESIM3techniques, as well as by chemical evidence. Hz) and 5.05 (1H, qJ = 6.0 Hz), corresponding to secondary
Taking into account the fact that the pregnane glycosides possessxygenated carbons. THEC NMR chemical shifts of all the
cytotoxic activity against various tumor cell linesall isolated hydrogenated carbons could be assigned unambiguously by the
compounds were tested for their antiproliferative activity against HSQC spectrum. In addition to the pregnane moiety, ‘thend
the J774.A1, HEK-293, and WEHI-164 cell lines. Compounds 13c NMR spectra of compountishowed signals due to nicotinoyl
having deacethylmetaplexigenin as aglycon and a cinnamoyl esterand cinnamoyl groups (Table 1 and Experimental Secfigie
moiety linked at C-12 were the most active constituents, confirming complete elucidation of the aglycon structurelofvas achieved
the significant cytotoxic activity of pregnane glycosides for cancer py a HMBC experiment. The HMBC correlations between the

cells. proton signal ad 1.08 (Me-19) and the carbon resonances of C-10,
) ) C-1, C-5, and C-9; the signal &t1.64 (Me-18) and the resonances
Results and Discussion of C-13, C-12, C-14, and C-17; the signake5.05 (H-20) and the

Compoundl (chain A) (Figure 1) was assigned the molecular ésonances of C-16, C-13, and C-17; f"”d the signal&d0 (H-
formula GoH10;NOys, as determined from tHéC NMR and DEPT 3) and the resonances of C-1 and C-5; the signal&f7 (H-12)
data and the ESIMS in the positive-ion mode. In the full mass @nd the resonances of C-9, C-14, and C-17 aIIowed4the pregnane
spectrum a single sodiated molecular ion peak could be detectedSkeleton ofl to be established as sarcostin (Table“1t only
atm/z 1394 and a molecular weight of 1371 could be deduced for 'éMained to determine the relative positions at C-12 and at C-20
this compound? To obtain structural information on the molecule, ©f the cinnamoyl and nicotinoyl residues. The long-range shift
a multistage MS analysis was performed. Fragmentation of the correlations between the carbonyl carbon at 168.0 ppm anti H-2
mvz 1394 parent ion generated an REpectrum showing a largely (06.62 _lH, dJ= 15-_9 Hz) and H-8(6 7.70 1H, d,J = 15.9 Hz)
predominant fragment at/z 1246, obtained by a 148 Da neutral  ©f the cinnamoyl moiety as well as H-12 §.77) of the pregnane
loss; subsequent fragmentation of this ion produced a single productmiéty were observed in the HMBC spectrum. Therefore, the

cinnamoyl moiety is esterified at the C-12 position. The aglycon
of compoundl was thus deduced as TZcinnamoyl-200-
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Figure 1. Structures of compounds-18.

TOCSY experiments, together with the DQF-COSY spectra, led ranosyl-(3>4)-5-b-cymaropyranosyl-(3-4)-5-b-cymaropyranosyl-
us to establish the proton sequence within these sugar fragmentg{1—4)-3-p-cymaropyranoside.

as threg8-cymaropyranosyl units, ongthevetopyranosyl unit, and Compound2 (chain F) had a molecular formula ofs4F9602s,
onef-glucopyranosyl unit® In the HSQC experiment, glycosidation  as determined from itSC NMR and DEPT spectra and by ESIMS
shifts were observed for Ceghni, C-4eymii, C-4eymin, and C-4he. The in the positive-ion mode. The full ESIMS @fshowed the presence

positions of the sugar units were defined unambiguously by the of a major peak atn/z 1287 and indicated a molecular weight of
HMBC experiments: thgs-cymarose unit was linked at C-3 as 1264 for this compound. Fragmentation of this sodium-cationized
shown by the cross-peak betwe®#d.89 (H-L,m) and 79.0 (C-3), species generated a single fragmentnaz 1139 due to the

and key correlations were observed between dintC-4eymi, elimination of one neutral molecule of cinnamic acid, and further
H-1ihe—C-4cimm, and H-1.—C-4ne Thep-linkages of the five sugar fragmentation of this species produced in the3pectrum three
moieties were shown by the larg&« 8.5 Hz) coupling constants  different peaks at/z 1079, 977, and 817; the latter two peaks

of the anomeric proton signals as well as by the resonances of C-2,were generated by the consecutive loss of one hexose sugar and
C-3, and C-5 characteristic gfforms1617The absolute configura-  one methyl-deoxyhexose sugar. The identity of th& 1079

tions of the sugar units of compounds-18 were assigned after  fragment was deduced by a comparison with previously described
acid hydrolysis and fractionation of the hydrolyzate by silica gel datal' demonstrating that mass fragmentation of pregnane skeletons
column chromatography, which afforded cymarose and thevetose.having a keto group at C-20 and a hydroxyl group on C-14
These sugars were determined to be ingkferm on the basis of determines a 60 neutral loss, due to elimination ofCEIOH. Also

their optical rotation valuesin the case of glucose the absolute in this case fragments corresponding to the sodium-adducted sugar
configuration was assigned after hydrolysis of the compounds with chain were observed (Experimental Section).

1 N HCI, trimethylsilation of the hydrolyzate, and GC analysis on The 13C NMR and DEPT spectra df showed 64 signals, of

a Chiral-Val column. The absolute configuration of glucose was which 21 were assigned to a pregnane aglycon, nine to a cinnamoyl
established as by comparison with retention times of authentic residue, and 34 to the sugar units. Th& NMR spectrum of2
samples ofp- and L-glucose® On the basis of this NMR and  showed for the aglycon moiety three methyl proton signalé at
chemical evidence, the structure of the sugar chain of compbund 1.18, 1.63, and 2.24 (each s) and two methine proton signals
was determined to bg-p-glucopyranosyl-(3-4)-5-D-thevetopy- indicative of secondary alcoholic functions®8.50 (1H, brm, H-3)
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Table 1. 13C NMR Data for Aglycon Moieties ofl—3, 5, 7, 9, crowded region of the spectrum (between 4.45 and 4.81 ppm) were

and11 (CDsOD, 600 MHz} the starting point for the 1D-TOCSY experiments. The 1D-TOCSY
position 1 2 3 5 7 9 11 subspectra obtained by irradiating the anomeric proto 445

1 386 39.6 386 388 386 386 396 allowed us to establish this proton as belonging t_o a glucose unit.

2 305 300 308 314 305 302 300 Inthe case of the 2,6-dideoxyhexoses and 6-dideoxyhexose, an

3 790 787 793 787 790 79.0 781 easier identification of all the proton signals was obtained by

4 380 398 381 383 380 380 394 recording the 1D-TOCSY spectrum by also irradiating the methyl

S 140.0 1400 1400 1403 1399 1399 1400 (oublets. The identification of each proton signal in the 1D-TOCSY

6 1200 1195 1199 1202 119.7 119.7 119.5 spectrum was deduced by a DQF-COSY experiment (Table 2). The

7 345 347 345 330 344 345 347 X . ) .

8 750 744 750 750 750 750 744 B-configuration of the five sugar units was shown by the large

9 445 450 447 500 446 44.7 450 coupling constants of the anomeric proton signdls-(8.0 Hz for

10 376 375 380 369 380 376 37.0 the glucose and digitalose units, ahtletween 8.5 and 9.5 Hz for

11 261 252 261 720 260 260 252 the 2,6-dideoxyhexose§)}?° A HSQC experiment allowed the

ié ;s-g gé-g ;g-g ;g-g ;sg gg-g g?g assignment of all the carbon resonances and therefore the identifica-

14 878 897 888 860 889 888 897 tion of the sugars as a terminaglucopyranosyl unit (H-D 4.45),

15 352 340 351 350 350 352 340 onep-digitalopyranosyl unit (H-b 4.48), twoB-cymaropyranosyl

16 340 330 341 338 338 341 33.0 units(H-16 4.81; H-16 4.72), and ong-oleandropyranosy! unit

17 90.0 920 90.0 898 900 89.8 920 (H-106 4.63). All the substituted sugars were glycosidated at C-4.

18 114 106 113 113 115 113 106 The sugar sequence was deduced from the HVMBC experiment,

19 186 183 183 182 183 186 183  yhich showed cross-peaks between dg-8nd H-Lymy H-Leyma

20 743 2100 716 742 748 743 2100 . . .

21 155 277 187 158 153 155 279 andC-4qmy H-lgeand C-4ymi; H-1gg and C-4ie; and H-Lc and

Ac C-44ig. Thus, the new compouritiwas defined as the new kidjolanin

COO 172.8 172.3 3-O-3-b-glucopyranosyl-(3-4)-5-p-digitalopyranosyl-(+-4)-3-p-

CHs 217 21.3 oleandropyranosyl-(+4)--b-cymaropyranosyl-(+-4)-5-b-cyma-

Cinn at C-12 ropyranoside.

1 168.0 167.3 167.3 167.3 . .

2l 118.9 118.6 118.6 118.6 Compound3 (chain C) was assigned a molecular formula of

3 146.7 146.0 146.0 146.0 Cs3Hg6026 as determined from th®C NMR, DEPT, and ESIMS

4 135.7 135.0 135.0 135.0 (positive-ion mode) data. In the ESIMS 8fa main signal atn/z

5: 130.1 129.0 129.0 129.0 1291 was observed, and a molecular weight of 1268 was deduced.

el 129.2 1298 1288 1288 Also in this case, a comparison with our previous data allowed the

! 131.6 1317 13L.7 18L.7 deduction of the presence of a hydroxyl group at both C-20 and

8 129.2 129.8 12838 128.8 X X

g9 130.1 129.0 129.0 129.0 C-14'? (see Experimental Section).

Nic at C-20 Comparison of théH and13C NMR data of the aglycon o8

2 153.9 with those of1 indicated some structural similarity. The main

431' iggg differences were the absence of the signals for one nicotinoyl

5l 123.3 residue, the upfield shift of C-2(71.6) and downfield shift of

6 153.7 C-21 (¢ 18.7) and C-17 90.0) in the’3C NMR spectrum, and

COO 166.0 the upfield shift of H-20 § 3.88) in the!H NMR spectrum, implying

Bz at C-20 the absence of a nicotinoyl ester moiety at C-20. Thus, the aglycon

%I /6 ng 13(1)'8 Bsg of compound3 was identified as 12-cinnamoylsarcostif.The

351 130.8 130.3 1308 sugar chain attached at C-3 of the aglycon was a pentasaccharide,

4 133.6 134.0 133.6 as revealed by five anomeric signads4.89, 4.84, 4.65, 4.62, 4.56)

COO0 167.6 168.6 167.6 in its IH NMR spectrum. The proton coupling network of each

Bz at C-20 sugar residue was derived from a combination of 1D and 2D NMR

r 132.0 experiments, which indicated thatfap-glucopyranose unit was

g:;g: gg'g present instead of thg-p-digitalopyranose observed in the sac-

4 133.6 charide chain o (Tables 2 and 3). To establish the nature of the

coo 167.6 sugar sequence, an analysis of the HMBC spectrum was performed,

which showed correlation peaks between H-1 of the terminal
glucose unit and C-6 of the inner glucose. Thus, the structure of

andoé 4.70 (1H, dd,J = 10.5 and 4.0 Hz, H-12). In addition to the compound3 was established as 12-cinnamoylsarcostin &-3-
pregnane moiety, thtH NMR spectrum of compound showed p-glucopyranosyl-(+-6)-/-p-glucopyranosyl-(3-4)-5-p-oleandro-
signals due to &#rans-cinnamoy! residue (Table 1 and Experimental ~Pyranosyl-(+~4)-5-b-cymaropyranosyl-(t-4)--p-cymaropyrano-
Section). Thel®C NMR spectrum of2 also suggested for the  Side.

aglycon moiety a pregnane skeleton with two secondary alcoholic  Compound4 (chain C) exhibited a molecular formula of
functions (78.1 and 74.0 ppm) and three tertiary alcoholic functions CesHgaOz6, @s determined from th€C NMR, DEPT, and ESIMS
(74.4, 89.7, and 92.0 ppm). On the basis of HSQC and HMBC (positive-ion mode) data. The ESIMS and ESIMfata obtained
data, the aglycon a2 was identified as 12-cinnamoyldeacetyl- for compound4 were very similar to those of compour@ The
metaplexigenii® The 13C NMR spectrum of2 showed a sugar  only observed differences were the sodiated molecular iovs (
portion made up of three @methyl-2,6-dideoxyhexopyranose 1289 for4 vs m/z 1291 for compound) and the occurrence of a
units, one 30-methyl-6-deoxyhexopyranose unit, and one hex- 60 Da neutral loss in the MS$pectrum ofd instead of the 44 Da
opyranose unit. Five signals were assigned to anomeric carbons ( neutral loss observed for compouBdThese results suggested that
98.9, 100.0, 102.4, 103.2, 104.6), four to methoxyl grodps7.8, compound3 and compound! differed only in the structure of the
58.2, 58.3, 58.6), and four to methyl groups (18.5, 18.3, 18.6, 17.8). C-17 side chain. Analysis of the NMR and MS datadakvealed
The structure elucidation of the sugar portion was achieved using the same aglycon of compourtdand a sugar chain made up of
1D-TOCSY, DQF-COSY, HSQC, and HMBC experiments (Table five monosaccharides (Table 3). Interpretation of the NMR data of
2). The isolated anomeric proton signals resonating at the un- compound4 and comparison with those 8fshowed they possess

a Assignments were confirmed by HSQC and HMBC experiments.
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Table 2. *H and*3C NMR Data for Oligosaccharide Moieties &f 2, 5, and6 (CDsOD, 600 MHz}P

Cioffi et al.

1,6 chain A 2chain F 5chain D
pOSitiOﬂ (SH 6(: (SH 60 6H 5c
Cyml
1 4.89dd (9.5, 2.0) 97.0 4.81dd (9.5, 2.0) 98.9 4.89 dd (9.0, 2.0) 97.5
2a 1.54 br dd (16.0, 12.0) 36.4 1.71 brdd (16.0, 12.0) 37.6 1.54 brdd (15.0, 12.0) 36.5
2b 2.10 br dd (16.0, 3.0) 2.12 br dd (16.0, 3.0) 2.09 br dd (15.0, 3.0)
3 3.87q(3.0) 78.4 4.01q(3.0) 79.5 3.87q(3.0) 78.3
4 3.30dd (9.5, 3.0) 84.0 3.39dd (9.5, 3.0) 83.8 3.30dd (9.5, 3.0) 83.5
5 3.90dq (9.5, 6.0) 70.0 3.89dq (9.5, 6.0) 69.8 3.90dq (9.5, 6.0) 69.9
6 1.21d (6.0) 18.5 1.24d (6.0) 18.5 1.21d(6.0) 18.4
—OMe 3.48s 58.4 3.45s 58.2 3.50s 58.2
Cymll
1 4.74dd (8.5, 1.5) 101.4 4.72dd (9.0, 2.0) 100.0 4.84dd (9.5, 2.0) 101.1
2 1.64m,2.12m 36.4 1.62m,2.15m 37.2 1.63m,2.13m 36.4
3 3.89m 78.6 3.86m 78.1 3.88m 78.5
4 3.241(9.0,2.5) 84.0 3.34t(9.0, 3.0) 83.5 3.25dd (9.5, 3.0) 83.8
5 3.84dq (9.0, 6.0) 70.2 3.80dq (9.5, 6.2) 70.4 3.86dq (9.5, 6.0) 70.0
6 1.26 d (6.0) 18.1 1.28d(6.2) 18.3 1.23d (6.0) 18.4
—OMe 3.52s 58.3 3.48s 58.3 3.50s 58.3
Ole
1 4.63dd (9.0, 2.0) 102.4 4.65dd (8.5,1.5) 102.6
2a 1.47 ddd (13.0, 9.0, 9.0) 37.6 1.48 ddd (13.0, 9.0, 9.0) 37.6
2b 2.38 ddd (13.0, 4.0, 2.0) 2.35ddd (13.0, 4.0, 2.0)
3 3.18 ddd (9.5, 9.0, 4.0) 80.4 3.45ddd (9.5, 9.0, 4.0) 80.3
4 3.24dd (9.5, 9.5) 84.5 3.25dd (9.5, 9.5) 84.2
5 3.38dq (9.5, 6.4) 72.6 3.44.dq (9.5, 6.0) 71.8
6 1.38d (6.4) 18.6 1.38d (6.0) 19.0
—OMe 3.46s 57.8 3.47s 58.1
Cymlll
1 4.87 dd (9.0, 1.7) 101.2
2 1.60m,2.10 m 36.6
3 3.93q(3.0) 78.8
4 3.26 dd (9.5, 3.0) 83.8
5 3.84dq (9.5, 6.0) 70.0
6 1.24d (6.0) 18.2
—OMe 3.50s 58.5
The
1 4.30d (7.5) 105.6 4.35d (8.0) 105.8
2 3.34dd (9.5, 7.5) 71.4 3.30dd (8.0, 9.5) 71.5
3 3.22dd (9.5, 9.5) 86.0 3.22(9.5,9.5) 86.2
4 3.41dd (9.5, 9.5) 82.8 3.43(9.5,9.5) 82.8
5 3.56m 72.1 3.57m 72.3
6 1.40d (6.5) 18.6 1.39d (6.5) 18.7
—OMe 3.66s 61.3 3.63s 61.2
Dig
1 4.48d (8.0) 103.2
2 3.85dd (9.2, 8.0) 72.0
3 3.44dd (9.2, 3.5) 85.3
4 3.90 (3.5, 2.0) 77.6
5 3.65m 71.0
6 1.33d(6.5) 17.8
—OMe 3.46 58.6
Glc
1 4.44d (8.0) 105.0 4.45d (7.6) 104.6 4.38d (7.8) 104.7
2 3.18dd (9.5, 8.0) 75.5 3.22dd (9.2, 7.6) 75.2 3.22dd (9.5, 7.8) 75.3
3 3.31t(9.5) 78.0 3.381(9.2) 78.0 3.381(9.5) 78.0
4 3.241(9.5) 71.4 3.241(9.2) 711 3.261(9.5) 71.0
5 3.27m 78.5 3.30m 78.3 3.32m 78.2
6a 3.65dd (12.0, 5.0) 63.1 3.90dd (12.0, 2.0) 62.6 3.69dd (12.0, 5.0) 62.5
6b 3.84dd (12.0, 3.5) 3.72dd (12.0, 5.0) 3.93dd (12.0, 3.0)

a Assignments were confirmed by DQF-COSY, 1D-TOCSY, HSQC, and HMBC experinfehtgalue,J in Hz.

the same sugar chain at C-3. Therefore, the structure kidjolanin cymarose units and one oleandrose, one thevetose, and one glucose
3-O-f3-p-glucopyranosyl-(+-6)-5-p-glucopyranosyl-(3-4)-5-p-ole- unit. Direct evidence for the sugar sequence and the linkage sites
andropyranosyl-(+-4)-5-p-cymaropyranosyl-(+-4)--b-cymaro- was derived from HSQC and HMBC experiments, which estab-
pyranoside was assigned 40 lished that the pentasaccharide chain at C-B@fntains a terminal
Compound5 (chain D) was assigned the molecular formula A-D-glucopyranose, an inngd-p-thevetopyranosg}-p-oleandro-
Ce4HogOs26, as shown by the ESIMS datanfz 1305 [M + Na]*) in pyranose, and twB-p-cymaropyranoses. All the substituted sugars
combination with theC NMR spectrum. 1d-Hydroxy-124-O- were glycosidated at C-4. Thus compousidias defined as -
cinnamoylsarcostin was determined as the aglycon moiety of hydroxy-128-O-cinnamoylsarcostin 8-53-b-glucopyranosyl-(+-4)-
(Table 1 and Experimental Sectioh)The structure of the sugar ~ fB-D-thevetopyranosyl-(1-4)-3-p-oleandropyranosyl-(34)-3-p-
chain of compound was elucidated on the basis of its similarity ~Cymaropyranosyl-(+-4)-5-p-cymaropyranoside.
with that of 2. Once again, the proton coupling network within Compound6 (chain A) gave the molecular formulasElgsOzs,
each sugar residue was determined using a combination of NMR as deduced from the ESIMS and from NMR spectroscopic analysis.
and ESIMS experiments, which led to the identification of two An examination of NMR spectra of this compound revealed signals
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Table 3. *H and*3C NMR Data for Oligosaccharide Moieties 8f 4, and7—11 (CDsOD, 600 MHz}P

34chainC 7—10chain B 1lchain E
position On oc OH dc OH oc
Cyml
1 4.89dd (9.0, 2.0) 97.5 4.90dd (9.5, 2.0) 98.0 4.92dd (9.2, 2.0) 98.6
2 1.54 m, 2.09m 36.4 1.57m,2.12m 37.5 1.57m,2.16 m 36.4
3 3.87q (3.0) 78.3 3.85q(3.0) 79.4 3.86q (3.0) 78.4
4 3.30dd (9.5, 3.0) 83.5 3.30dd (9.5, 3.0) 84.2 3.29dd (9.5, 3.0) 83.7
5 3.90dq (9.5, 6.0) 69.9 3.88dq (9.5, 6.0) 70.3 3.85dq (9.5, 6.0) 70.2
6 1.21d (6.0) 18.4 1.28d (6.0) 18.3 1.25d (6.0) 18.2
—OMe 3.50s 58.2 3.48s 57.3 3.46s 58.3
Cymll
1 4.84dd (9.5, 2.0) 101.1 4.82dd (9.0, 2.0) 99.2
2 1.63m,2.13m 36.4 1.60m, 2.18 m 37.3
3 3.88q(3.0) 78.5 3.85q(3.0) 78.9
4 3.25dd (9.5, 3.0) 83.8 3.321(9.0, 3.0) 83.0
5 3.86dq (9.5, 6.0) 70.0 3.83dq (9.5, 6.2) 69.5
6 1.23d (6.0) 18.4 1.26d (6.2) 18.6
—OMe 3.50s 58.3 3.46s 58.8
Olel
1 4.68 dd (9.6, 1.8) 102.7
2a 1.39 ddd (13.0, 9.6, 9.0) 38.0
2b 2.33ddd (13.0, 4.0, 1.8)
3 3.37 ddd (9.6, 9.0, 4.0) 80.5
4 3.15dd (9.5, 9.5) 84.1
5 3.33dq (9.5, 6.1) 71.7
6 1.37d(6.1) 18.5
—OMe 3.43s 57.7
Olell
1 4.65dd (8.5, 1.5) 102.6 4.56 dd (9.0, 2.0) 102.4 4.61dd (9.6, 1.8) 102.9
2a 1.48 ddd (13.0, 9.0, 9.0) 37.6 1.46 ddd (13.0, 9.0, 9.0) 37.6 1.44 ddd (13.0, 9.6, 9.0) 38.6
2b 2.35ddd (13.0, 4.0, 2.0) 2.37 ddd (13.0, 4.0, 2.0) 2.35ddd (13.0, 4.0, 1.8)
3 3.45ddd (9.5, 9.0, 4.0) 80.3 3.31ddd (9.5, 9.0, 4.0) 80.4 3.40 ddd (9.6, 9.0, 4.0) 80.2
4 3.25dd (9.5, 9.5) 84.2 3.16dd (9.5, 9.5) 84.5 3.21dd (9.5, 9.5) 84.0
5 3.44.dq (9.5, 6.0) 71.8 3.43dq (9.5, 6.4) 72.6 3.43dq (9.5, 6.1) 72.2
6 1.38d (6.0) 19.0 1.42d(6.4) 18.6 1.39d(6.1) 19.0
—OMe 3.47s 58.1 3.50s 57.8 3.46s 57.5
Dig
1 4.54 d (8.0) 103.9 4.50d (8.0) 103.2
2 3.88dd (9.2, 8.0) 70.9 3.85dd (8.0, 9.5) 71.0
3 3.39dd (9.3, 3.5) 85.3 3.42dd (9.5, 3.5) 84.3
4 3.85dd (3.5, 2.0) 69.6 3.83dd (3.5,2.2) 70.2
5 3.61m 70.9 3.65m 71.2
6 1.36d (6.5) 16.6 1.40d (6.5) 16.8
—OMe 3.44s 56.8 3.48s 58.5
Glcl
1 4.62d (7.6) 104.3
2 3.18dd (9.5, 7.6) 75.6
3 3.38dd (9.5, 9.5) 78.0
4 3.33dd (9.5, 9.5) 71.3
5 3.45m 77.0
6a 3.91dd (12.0, 5.0) 68.6
6b 4.18 dd (12.0, 3.0)
Glcll
1 4.56d (7.8) 105.0
2 3.19dd (9.5, 7.8) 76.0
3 3.24t(9.5) 78.0
4 3.341(9.5) 71.1
5 3.53m 78.3
6a 3.65dd (12.0, 5.0) 62.7
6b 3.89dd (12.0, 3.0)

a Assignments were confirmed by DQF-COSY, 1D-TOCSY, HSQC, and HMBC experinfehtglue,J in Hz.

of protons and carbons attributed to the aglycon Ct2in-

O-benzoylsarcostin, 18-O-cinnamoylsarcostin, 12,26-O-diben-

namoyldeacetylmetaplexigenin. Data for the glycosidic chain zoylbenzoylsarcostin, and 12-cinnamoyldeacetylmetaplexigenin,
strongly suggested that the identity of the sugar moiety of compound respectively, from their NMR and ESIMSdata (Table 1 and

6 is the same as that described for compoun{Table 2 and
Experimental Section). Therefore, compouhdas determined to
be 120-cinnamoyldeacetylmetaplexigenifi-o-glucopyranosyl-
(1—4)--p-thevetopyranosyl-(14)-4-b-cymaropyranosyl-(+-4)-
[-D-cymaropyranosyl-(+-4)-3-p-cymaropyranoside.
Compounds7—10 (chain B) gave molecular formulas of
CesHg2021, CsgHgsO20, CoaHaoO21, and GgHgeO-o, respectively, as
deduced from elemental analysis and their ESIMS, and NMR
spectra. Their aglycons were identified as/&-cinnamoyl-20-

Experimental Section). In addition to the aglycon sign&is,NMR
spectra of all these compounds exhibited 28 signals, ascribable to
the saccharide portion made up of thre®3nethyl-2,6-dideoxy-
hexopyranosyl units and one G-methyl-6-deoxyhexopyranosyl
unit. A detailed comparison of the sugar region NMR spectra
showed that the saccharide chain was identical in these four
compounds. Their NMR data, when compared with those of
compound2, showed that sugar chain @10 differed from 2

only in the absence of the terminal glucopyranosy! unit (Tables 2
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Table 4. *H and*3C NMR Data for Oligosaccharide Moieties &, 13, and 18 (CDsOD, 600 MHz}P

12chain G 13chain H 18chain M
position On dc OH oc position OH dc
Ole Can
1 4.70dd (9.3, 2.0) 98.8 4.72dd (9.3, 2.0) 98.7 1 4.76 dd (9.5, 1.6) 98.6
2a 1.43 ddd (13.0, 9.3,9.0) 374 1.41 ddd (13.0, 9.3, 9.0) 37.8 2a 2.12ddd (13.5, 9.5, 9.0) 40.8
2b 2.30 ddd (13.0, 3.5, 2.0) 2.27 ddd (13.0, 3.5, 2.0) 2b 1.44 ddd (13.5,1.6, 3.5)
3 3.40ddd (9.3, 9.0, 3.5) 80.2 3.39.ddd (9.3, 9.0, 3.5) 80.0 3 3.40 ddd (9.3, 9.0, 3.5) 70.7
4 3.19dd (9.3,9.3) 84.2 3.16 dd (9.3, 9.3) 84.1 4 2.95dd (9.5, 9.5) 88.9
5 3.37dq (9.3, 6.0) 72.1 3.35dq (9.3, 6.0) 72.0 5 3.60dq (9.5, 6.0) 71.6
6 1.29d (6.0) 18.3 1.30d (6.0) 18.3 6 1.27.d (6.0) 18.4
—OMe 3.43s 57.6 3.44s 57.5
Cyml
1 4.89dd (9.5, 1.5) 100.5 4.94dd (9.2, 2.0) 99.0
2 1.53m,2.18m 36.2 1.58m, 2.20 m 36.3
3 3.88q(3.0) 78.0 3.90q (3.0 78.4
4 3.34dd (9.5, 3.0) 83.5 3.29t(9.3,3.0) 83.9
5 3.83dq (9.5, 6.0) 70.2 3.85dq (9.3,6.2) 70.1
6 1.28d (6.0) 18.4 1.26d (6.2) 185
—OMe 3.46s 58.2 3.46s 58.4
Cymll Cym
1 4.85dd (9.5, 1.5) 101.0 4.88dd (9.5, 2.0) 101.0 1 4.78dd (9.5, 1.5) 101.0
2 1.65m,2.13m 36.5 1.66m, 2.15m 36.5 2 1.68m,2.22m 36.8
3 3.88q(3.0) 78.6 3.85q(3.0) 78.6 3 3.90 brm 78.3
4 3.25(9.5,3.0) 84.1 3.25(9.5,3.0) 84.1 4 3.38dd (9.5, 3.0) 83.8
5 3.84(9.5,6.0) 69.9 3.84(9.5,6.0) 69.9 5 3.96 dq (9.5, 6.5) 70.5
6 1.23d (6.0) 18.0 1.25d (6.0) 18.0 6 1.25d (6.5) 18.2
—OMe 3.52s 58.1 3.52s 58.1 OMe 3.48s 58.5
Dig Ole
1 4.54d (8.0) 102.9 1 4.60dd (9.5, 2.0) 102.5
2 3.88dd (9.2, 8.0) 70.9 2a 1.45ddd (13.5,9.5,9.2) 37.4
3 3.39dd (9.3, 3.5) 85.3 2b 2.34 ddd (13.5, 4.0, 2.0)
4 3.85dd (3.5, 2.0) 69.6 3 3.40 ddd (9.5, 9.2, 4.0) 80.2
5 3.61m 70.9 4 3.23dd (9.5, 9.5) 84.2
6 1.36d (6.5) 16.6 5 3.41dq (9.5, 6.5) 72.4
—OMe 3.44s 56.8 6 1.37d (6.0) 18.8

OMe 3.45s 57.7

Glc The
1 4.44d (8.0) 104.4 1 4.44d (7.9) 106.3
2 3.23dd (9.5, 8.0) 75.3 2 3.31dd (7.9, 9.5) 72.8
3 3.35dd (9.5, 9.5) 77.8 3 3.25dd (9.5, 9.5) 86.7
4 3.47dd (9.5, 9.5) 71.5 4 3.49dd (9.5, 9.5) 72.0
5 3.48m 77.6 5 3.54m 73.4
6a 3.71dd (12.0, 5.0) 62.5 6 1.40d (6.5) 18.8
6b 3.89dd (12.0, 3.0) OMe 3.66s 61.4

a Assignments were confirmed by DQF-COSY, 1D-TOCSY, HSQC, and HMBC experinfehtgalue,J in Hz.

and 3). These results were also confirmed by MS data: in the was achieved, which showed correlation peaks between H-4 of
fragmentation of all four compounds the same fragmenta615, oleandrose | and H-1 of oleandrose Il and between H-1 of digitalose
corresponding to the sodium adduct ion of the whole tetrasaccharideand H-4 of oleandrose I, respectively.

chain, was detected, and a further fragmentation of these ions then CompoundL2 (chain G) gave a molecular formula 0§4Elgc051,
generated the two main product ionsraz 471 and 327. The  as deduced from elemental analysis and its ESIMS and NMR
p-configuration of the sugar units was obtained as reported for spectra. The aglycon was identified as 12320-dibenzoylsarcostin

compoundl. Therefore, the structure @-3-b-digitalopyranosyl- by NMR data (Table 1 and Experimental Sectid). addition to
(1—4)-3-p-oleandropyranosyl-(24)-3-b-cymaropyranosyl-(3-4)- the aglycon signals, thBC NMR spectrum exhibited 28 signals
B-pD-cymaropyranoside was assigned to the sugar chain of com-ascribable to the saccharide portion, made up of thr@ergethyl-
pounds7—10. 2,6-dideoxyhexopyranosyl units and oneO3methyl-6-deoxy-

Compound11 (chain E) was assigned the molecular formula hexopyranosyl unit. In théH NMR spectrum (Table 4), four
Cs1Hg2020, as deduced from elemental analysis, ESIMS, and the anomeric proton signal® (4.89, 4.85, 4.70, 4.54) and four methyl
NMR spectra. The aglycon was identified as metaplexigenin by doublets § 1.36, 1.29, 1.28, 1.23) were observed. 2D-TOCSY NMR
NMR data (Table 1 and Experimental Secti®érifhe structure experiments, together with the DQF-COSY spectra, led us to
metaplexigenin 39-5-p-digitalopyranosyl-(34)-3-p-oleandropy- establish the proton sequence within these sugar fragments as two
ranosyl-(1~4)-$-p-oleandropyranosyl-(+4)-5-pD-cymaropyrano- p-cymaropyranosyl units, ong-oleandropyranosy! unit, and one
side was assigned to glycosidd because the sugar chains of g-digitalopyranosyl unit. In a HSQC experiment, glycosidation
compoundll and compound§—10 were shown to be isomers  shifts were observed for Ceghi, C-4ymi, and C-4ie. The positions
with identical fragmentation pattern in the ESIMS (see Experimental of the sugar units were defined unambiguously by a HMBC
Section for details). experiment: the-oleandrose unit was linked at C-3 as shown by

However, NMR spectra of the sugar chainldfwere very close the cross-peak betweed 4.70 (H-Li) and 79.0 (C-3); key
to those of7—10 except that the signals assigned to one cymaro- correlations were observed between kntC-4pe, H-Leymi—
pyranose unit were missing ihl and replaced by seven signals  C-4cymi, and H-%ig—C-4ymi. On the basis of this NMR evidence,
ascribable to a C-4 glycosylated oleandrose. To establish the naturehe structure of the sugar chain of compourtiwas determined
of the sugar sequence, supported by the analysis of the fragmentato be $-b-digitalopyranosyl-(3-4)-3-p-cymaropyranosyl-(+-4)-
tion pattern in the ESIMS, an analysis of the ROESY spectrum j-p-cymaropyranosyl-(34)-3-p-oleandropyranoside.



Pregnane Glycosides from Leptadenia pyrotechnica

Table 5. *H and*3C NMR Data for Oligosaccharide Moieties &#—17 (600 MHz, CQ;OD)2b
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14,17 chain L 15,16 chain M
position OH oc position OH dc
Cyml Olel
1 4.89dd (9.0, 2.0) 97.2 1 4.70dd (9.5, 1.8) 98.8
2a 1.55 br dd (16.0, 12.0) 36.2 2a 1.40 ddd (13.0, 9.5, 9.3) 38.0
2b 2.08 br dd (16.0, 3.0) 2b 2.25 ddd (13.0, 4.0, 2.0)
3 3.89q(3.0) 78.5 3 3.39ddd (9.5, 9.3, 4.0) 80.2
4 3.27.dd (9.5, 3.0) 83.8 4 3.16 dd (9.5, 9.5) 84.0
5 3.86 dq (9.5, 6.0) 69.6 5 3.36.dq (9.5, 6.5) 72.1
6 1.24d (6.0) 18.4 6 1.32d (6.5) 18.2
—OMe 345s 58.2 —OMe 3.44s 57.2
Cymil Cym
1 4.85dd (9.0, 2.0) 101.0 1 4.94dd (9.2, 2.0) 100.5
2 1.65m,2.17m 36.5 2 1.55m,2.16 m 36.3
3 3.857q(3.0) 78.4 3 3.86q(3.0) 78.1
4 3.30dd (9.5, 3.0) 84.1 4 3.28dd (9.5, 3.0) 83.5
5 3.81dq (9.5, 6.0) 70.0 5 3.83dq (9.5, 6.1) 70.3
6 1.28d (6.0) 18.6 6 1.26d (6.1) 18.0
—OMe 3.47s 58.2 —OMe 3.48s 58.5
Dig Olell
1 4.48d (8.0) 103.3 1 4.62dd (9.5, 1.8) 102.3
2 3.92dd (9.2, 8.0) 715 2a 1.46 ddd (13.0, 9.5, 9.3) 37.7
3 3.42dd (9.2, 3.5) 85.3 2b 2.46 ddd (13.0, 4.0, 2.0)
4 3.86dd (3.5, 2.0) 77.2 3 3.41ddd (9.5, 9.3, 4.0) 80.1
5 3.62m 70.6 4 3.23dd (9.5, 9.5) 84.2
6 1.30d (6.5) 18.0 5 3.42dq (9.5, 6.5) 72.2
—OMe 3.50 59.3 6 1.40d (6.5) 18.5
Ole —OMe 3.44s 57.3
1 4.66 dd (9.4, 2.0) 102.6 Olelll
2a 1.48 ddd (13.0, 9.4, 9.0) 37.8 1 4.64dd (9.5, 1.8) 103.0
2b 2.36 ddd (13.0, 4.0, 2.0) 2a 1.52 ddd (13.0, 9.5, 9.3) 39.5
3 3.48ddd (9.5, 9.4, 4.0) 80.6 2b 2.44 ddd (13.0, 4.0, 2.0)
4 3.23dd (9.5, 9.5) 84.5 3 3.32ddd (9.5, 9.3, 4.0) 80.2
5 3.42dq (9.5, 6.4) 72.0 4 3.18dd (9.5, 9.5) 84.2
6 1.40d (6.4) 19.0 5 3.50dq (9.5, 6.5) 72.4
—OMe 3.44s 57.9 6 1.34d (6.5) 18.7
Glcl —OMe 3.48s 57.5
1 4.62d (8.0) 104.0 Glcel
2 3.21dd (9.5, 8.0) 75.0 1 4.66 d (8.0) 104.1
3 3.33dd (9.5, 9.5) 77.8 2 3.20dd (9.5, 8.0) 74.9
4 3.27.dd (9.5, 9.5) 71.4 3 3.38dd (9.5, 9.5) 77.6
5 3.45m 77.0 4 3.33dd (9.5, 9.5) 71.4
6a 3.86dd (12.0, 5.0) 69.0 5 3.44m 77.1
6b 4.14 dd (12.0, 3.5) 6a 3.89dd (12.0,5.0) 68.8
Glell 6b 4.18 dd (12.0, 3.5)
1 4.56d (7.5) 104.3 Glcll
2 3.23dd (9.5, 7.5) 75.9 1 4.54d (7.8) 104.6
3 3.25dd (9.5, 9.5) 77.8 2 3.19dd (9.5, 7.8) 76.0
4 3.33dd (9.5, 9.5) 71.2 3 3.24dd (9.5, 9.5) 77.7
5 3.52m 78.1 4 3.29.dd (9.5, 9.5) 71.2
6a 3.67 dd (12.0, 5.0) 62.3 5 3.52m 78.0
6b 3.88dd (12.0, 3.0) 6a 3.70dd (12.0, 5.0) 62.5

6b 3.90dd (12.0, 3.0)

a Assignments were confirmed by DQF-COSY, 1D-TOCSY, HSQC, and HMBC experinfehtglue,J in Hz.

ESIMS and NMR data of compouri® (chain H) indicated that experiment. On the basis of these spectroscopic data, the structure
it is a derivative of the C/Dsis-polyhydroxypregnane metaplexi-  of the sugar chain of compount3 was determined to bg-p-
genin, by comparison with the data of the aglycon of compdind  glucopyranosyl-(+-4)-3-p-cymaropyranosyl-(+-4)-3-p-cymaropy-

In addition to the pregnane moiety, thid and3C NMR spectra ranosyl-(++4)-5-p-oleandropyranoside.

of compoundl3 showed signals due tomcoumaroyl group. The Compoundd.5 (C7oH10¢029) (chain 1) andl6 (C7oH106029) (chain
p-coumaroyl moiety was located at C-12 on the basis of the ) were a 128-O-cinnamoylsarcostin and a 12O-cinnamoylde-
chemical shift of the double doublet of H-12 (~4.65 when acetylmetaplexigenin derivative, respectively.

esterified,0 ~3.50 when free, Experimental Section). This was Analysis of the sugar chain NMR data of compoutdsind16
confirmed by the results of a HMBC experiment, which showed confirmed that their saccharide chains were identical. The structures
long-range correlation peaks between the carbonyl carbon of theof the oligosaccharide moiety df5 and 16 were deduced using
p-coumaroyl group and H-12. The sugar chain attached to the C-3 ESIMS, 1D-TOCSY, and DQF-COSY experiments (Table 5). Thus,
position was assigned as a tetrasaccharide, as revealed by fouthe chemical shifts of the sugar resonances were attributable to three
anomeric signals (Table 4). The proton coupling network of each S-oleandropyranosyl unit®f—ioel = 4.70,01—101en = 4.62,01—10lell
sugar residue was derived from a combination of 1D and 2D NMR = 4.64,), twop-glucopyranosyl unitsdu-1gici = 4.54, On-1gicn =
experiments, with a termingtp-glucopyranosyl unit present instead ~ 4.66), and one cymaropyranosyl urit(1cym = 4.94). The absence

of a terminal-p-digitalopyranosyl unit observed in the saccharide of any glycosidation shift for ong-glucopyranose suggested that
chain G of compound?2. Direct evidence for the sugar sequence this sugar is the terminal unit. Glycosidation shifts were observed
and their linkage sites was derived from the results of a HMBC for C-4ye (84.0 ppm), C-4m (83.5 ppm), Céen (84.2 ppm), C-den
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(84.1 ppm), and C+, (68.8 ppm). A cross-peak due to a long- Table 6. In Vitro Antiproliferative Activity of Compounds
range correlation (HMBC spectrum) between C-3 andg-1 1-1&
indicated that oleandrose is the residue linked at C-3 of the aglycon. cell line (ICso M)

In turn, cross-peak between Ge#and H-L,n, suggested that compound 377481 HEK-29% WEHI-164
cymarose is the second unit, a cross-peak betweeg,Cahd

H-1,. indicated that oleandrose is the third unit, and a cross-peak 1 nd® 1.37:£0.034 0.64+ 0.002
between C-¢; and H-L.e sShowed that oleandrose is the fourth 2 0.056:+0.003 0.23+0.002 0.39+ 0.001
. ell lelll - 3 0.91+ 0.035 nd 0.94t 0.034
unit of the hexasaccharide chain. Therefore, the strugfupe 4 0.064+ 0.002 0.35+ 0.004 0.38+ 0.003
glucopyranosyl-(+-6)-3-p-glucopyranosyl-(+-4)-3-p-oleandropy- 5 0.78+ 0.061 nd nd
ranosyl-(1~4)-3-p-oleandropyranosyl-(+4)-5-p-cymaropyranosyl- 6 0.050+ 0.004 0.38+ 0.003 0.85+ 0.008
(1—4)-B-p-oleandropyranoside was assigned to the sugar chain I. 7 1.22+0.051 nd nd
. . 8 2.11+0.022 0.46+ 0.012 nd
Compounds14 and 17 (chain L) were assigned molecular 9 1.86+ 0.012 0.62+ 0.004 nd
formulas of GoH106030 and GoH106030, respectively, as deduced 10 0.126+ 0.007 0.07+ 0.002 0.14+ 0.001
from ESIMS and NMR analysis. Their spectroscopic data revealed 11 0.79+ 0.035 nd 0.72+ 0.007
that the aglycon moieties of compounds wereSt@-cinnamoyl- 12 1.21+0.024 1.78+ 0.03 nd
sarcostin and 13-O-cinnamoyldeacethylmetaplexigenin, respec- 13 0.12+ 0.008 0.10+0.011 0.08+ 0.002
. . . . . 14 0.88+ 0.001 nd nd
tively, and that they have an identical hexasaccharide sugar chain = ¢ nd nd nd
made up of twof-cymarose units, ong-digitalose unit, one 16 0.744+ 0.022 0.43+ 0.004 0.66+ 0.004
p-oleandrose unit, and twg-glucose units. ESIMS results 17 0.62+0.011 0.59+ 0.008 0.95+ 0.023
indicated the presence of a six-sugar chain (fragment iam/at 18 0.78+0.021 nd 0.64+ 0.005
939); fragmentation of the glycosidic chain led to the observation  6-MP 0.003+0.005  0.0070.004  0.015t 0.006

of fragments atn/z 795, 651, and 491, whereas two consecutive  aThe G value is the concentration of compound that affords 50%
162 Da neutral losses from the intact compounds were observed inreduction in cell growth (after a 3-day incubatioh}774.A1= murine
their MS® spectra. These results suggested a saccharide Chairfnonqcyt%/macrophage cell lineHEK-293= human epithelial kidney
sequence of two hexoses followed by a methyl-dideoxyhexose unit gell line. *WEHI-164 = murine fibrosarcoma cell lin€.nd = not

. . . . determined! 6-MP = 6-mercaptopurine.

linked to two consecutive methyl-dideoxyhexose sugars. From their
NMR spectroscopic data, each carbon and proton signal was
assigned, as shown in Table 5. Consequently, it was possible to
identify a terminal 5-glucopyranose as well as one inng-
glucopyranose glycosylated at C-6, an infier-oleandropyranose,

an innerS-bp-digitalopyranose, and twf-b-cymaropyranoses each
glycosylated at C-4, as inferred by the HSQC and HMBC spectra.
The position of each sugar residue was confirmed by a 1D-ROESY
experiment, which showed a cross-peak between the signal at
4.89 (H-L,m) and the signal av 3.49 (H-3), and other key
correlation peaks between the signal® @t85 (H-Lymi) and 3.27
(H-4cym), 6 4.48 (H-Lig) and 3.30 (H-4ym), 6 4.66 (H-Lie) and Experimental Section

3.86 (H-4ig), ando 4.14 (H-6Bci)) and 4.56 (H-i). On the baS|s_ General Experimental Procedures.Optical rotations were mea-

of the above data, the structure of the hexasaccharide chain ofgreq on a Perkin-Elmer 241 polarimeter equipped with a sodium lamp

deacetylmetaplexigenin significantly increases the cytotoxic effect,
while the presence of an acetyl group in place of an aromatic group
restores the proliferation of the cells. Generally, cytotoxic effects
of compoundd—18were slightly dependent on the number of sugar
units: the ones having fewer sugar moieties exhibited more potent
activity as compared with those having more sugar moieties. The
results obtained confirmed the cytotoxic activity of pregnane
glycosides, comparable to other similar derivatives reported in the
literature?3-2°

compoundd4and17was deduced g&p-glucopyranosyl-(+-6)- (589 nm) ad a 1 dmmicrocell. NMR experiments were performed on
B-p-glucopyranosyl-(+-4)--p-oleandropyranosyl-(+4)-3-p-digi- a Bruker DRX-600 spectrometer at 300 K. All the 2D NMR spectra
talopyranosyl-(+-4)-3- p-cymaropyranosyl-(-4)3- p-cymaro- were acquired in CEDD in the phase-sensitive mode with the
pyranoside. transmitter set at the solvent resonance and TPPI (time proportional
The aglycon moiety of compouriB (CsgHgoOzg; chain M) was phase increment) used to achieved frequency discrimination imthe

determined to be the same that of compolif.dMoreover the sugar ~ dimension. The standard pulse sequence and phase cycling were used
chain showed in théH NMR spectrum signals corresponding to  for DQF-COSY, TOCSY, HSQC, HMBC, and ROESY experiments.
three methyls ab 1.27, 1.25, and 1.37, three methoxy groupd at The sp(_ag:tra were a(_:quweq at 600 MHz._The NMR data were processed
3.48, 3.45, and 3.66, and signals for four anomeric protors at 7 @ Silicon Graphic Indigo2 workstation using UXNMR software.
4.76, 4.78, and 4.60 each dii€ 9.5, 2.0 Hz) and 4.64 dI(= 7.9 ESIMS (positive mode) were obtained using a Flnnlga_n LC-Q_
Hz) (’Table' 4). All of these data inoiicated theR has four sugars, Adve}ntage Thermoquest spectrometer (San Jose, CA) equpeq with
with three of them being 2,6-dideoxy-hexopyranose units and one Xcalibur software. GC analysis was performed on a ThermoFinnigan

. Trace GC apparatus using a 1-Chirasil-Val column (0:325 m).
a 6-deoxy-hexopyranose unit. ESIMS, 1D-TOCSY, DQF-COSY, Elemental analysis was carried out using a Carlo Erba 1106 elemental

and HSQC experiments showed the presence offo@naropy- analyzer. Medium-pressure liquid chromatography (MPLC) separations
ranosy! unit, ongs-cymaropyranosyl unit, ong-oleandropyranosyl  yere conducted on a Buchi 688 system. Column chromatography was
unit, and ong8-allopyranosyl unit? An unambiguous determination  performed over Sephadex LH-20 (Pharmacia), and HPLC separations
of the sequence and linkage sites was obtained from the HMBC were conducted on a Waters 590 system equipped with a Waters R401
correlations, which allowed the deduction of the sugar sequencerefractive index detector, a Watersg@-Bondapak column (30 cnx

as 30-f3-p-thevetopyranosyl-(3-4)-3-p-oleandropyranosyl-(+-4)- 7.8 mm), and U6K injector. TLC was performed on precoated Kieselgel

pB-D-cymaropyranosyl-(#-4)-3-p-canaropyranoside. 60 R4 plates (Merck), and reagent grade chemicals (Carlo Erba) were
The antiproliferative activity of all compounds was evaluated used throughout. _ _

against the J774.A1, HEK-293, and WEHI-164 cell lind$e Plant Material. The whole plant of.eptadenia pyrotechniogrorsk.)

results are shown in Table 6. As can be seen from the results, P°ecne was collected in the Dogon region, Mali, in April 2002 and

m nds havin rcostin lveon d th ked entified by Mr. Amey Tapily. A voucher specimen (number DTM-
compounds having sarcostin as aglycon possesse € weake 20) has been deposited at the Herbarium of the Departement de
activity, irrespective of the ester and sugar moiety. Compounds pjedicine Traditionelle. Bamako. Mali.

having deacetylmetaplexigenin as the aglycon were the most active  Extraction and Isolation. The dried whole plant (600 g) df.
constituents. On the basis of the data in Table 6, it was possible topyrotechnicavas defatted witim-hexane and then extracted with CHCI
demonstrate that the presence of an aromatic group in C-12 of CHCl,—MeOH (9:1), and MeOH to give residues of 30.0, 36.2, and
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71.6 g, respectively. Part of the chloroforimethanol (9:1) extract
(10.0 g) was submitted to column chromatography over Sephadex LH-
20 (100x 5 cm) using MeOH as mobile phase. Ninety-two fractions
(20 mL) were obtained. The fractions containing pregnane glycosides
(fractions 18-28, 4.15 g) were chromatographed by MPLC on silica
gel with a gradient (flow rate 2.5 mL/min) of CHE&tMeOH (from
100 to 88:12 stepwise) as eluent to afford 1270 fractions (20 mL)
monitored by TLC. Fractions 186808 (412 mg) were further purified
on RP-HPLC on a & u-Bondapak column (30 cnx 7.8 mm, flow
rate 2.5 mL/min) with MeOH-H,0 (38:12), to yield compounds(87.5
mg, tr = 10 min), 10 (90.0 mg,tr = 12 min), 7 (61.5 mg,tr = 18
min), and12 (67 mg,tg = 20 min). Fractions 332495 (551 mg) were
submitted to RP-HPLC on a;gu-Bondapak column (30 cnx 7.8
mm, flow rate 2.5 mL/min) with MeOHHO (4:1) to give compounds
1 (40 mg,tr = 28 min),6 (60 mg,tr = 26 min), 8 (58.4 mg,tr = 30
min), 11 (57.5 mg,tr = 34 min), 13 (103 mg,tr = 38 min), and18
(75 mg,tr = 32 min). Fractions 532765 (516 mg) were purified by
RP-HPLC on a @ u-Bondapak column (30 cmx 7.8 mm, flow rate
2.5 mL/min) with MeOH-H,0 (34:16) to obtain compounds(62.5
mg, tr =11 min), 3 (57.5 mg,tr = 9 min), 4 (76.0 mg,tr = 12 min),
and5 (93 mg,tr = 13 min). Finally, fractions 9761029 (255 mg)
were submitted to final separation by RP-HPLC on;g/GBondapak
column (30 cmx 7.8 mm, flow rate 2.5 mL/min) with MeOHH,O
(65:35) to yield compounds5 (58.5 mg,tr = 25 min), 16 (8.0 mg,tr
= 26 min), 14 (63.0 mg,tr = 31 min), and17 (5 mg,tg = 32 min).
Compound 1: amorphous powder;a]% +131.5 € 0.1, MeOH);
IH NMR data of the aglycor 1.08 (3H, s, Me-19), 1.30 (3H, d,=
6.0 Hz, Me-21), 1.64 (3H, s, Me-18), 3.40 (1H, brm, H-3), 4.77 (1H,
dd,J = 10.0, 4.0 Hz, H-12), 5.05 (1H, d,= 6.0 Hz, H-20), 5.36 (1H,
m, H-6), 6.62 (1H, dJ = 15.9 Hz, H-2), 7.48 (2H, ddJ=7.8, 1.8
Hz, H-5', H-9"), 7.70 (1H, d,J = 15.9 Hz, H-3), 7.60 (2H, t,J =
7.6, 1.8 Hz, H-8, H-8"), 7.62 (1H, t,J = 7.6, Hz, H-7), 7.64 (1H, t,
J = 7.5 Hz, Me-8), 8.45 (1H, ddJ = 7.5, 1.5 Hz, H-6), 8.81 (1H, d,
J= 7.0 Hz, H-4), 9.26 (1H, d,J = 1.5 Hz, H-2); 3C NMR data of
the aglycon, Table H and'*C NMR data of the sugar moiety, Table
2; ESIMSm/z 1394 [M + NaJ*, 1246 [M — 148+ Na]*, 1123 [M —
148 — 123+ NaJ*, 961 [M — 148 — 123 — 162+ Na]", 801 [M —
148 — 123 — 162 — 160+ Na]*, 777 [M — 617 + NaJ', 633 [M —
617 — 144+ NaJ*, 489 [M — 617 — 144 — 144+ Na]'; anal. C
61.23%, H 7.44%, N 1.03% O 30.33%, calcd forddi0iNOz C
61.25%, H 7.42%, N 1.02%, O 30.31%.

Compound 2: amorphous powder;o]]zD5 +81 (¢ 0.1, MeOH);*H
NMR data of the aglycon) 1.18 (3H, s, Me-19), 1.63 (3H, s, Me-18),
2.24 (3H, s, Me-21), 3.50 (1H, brm H-3), 4.70 (1H, dd= 10.5 and
4.0 Hz, H-12), 5.38 (1H, m, H-6), 6.43 (1H, d= 16.0 z, H-2), 7.44
(3H overlapped, H6 H-7', H-8), 7.62 (1H, d,J = 16.0 Hz, H-3),
7.65 (2H overlapped, H-5H-9'); 13C NMR data of the aglycon, Table
1; 'H and 3C NMR data of the sugar moiety, Table 2; ESIN$z
1287 [M + NaJ*, 1139 [M — 148+ Na]", 1079 [M — 148 — 60 +
NaJ*, 977 [M — 148 — 162+ NaJ*, 817 [M — 148 — 162 — 160+
NaJ*, 777 [M — 510+ NaJ*, 633 [M — 510 — 144+ Na]", 489 [M
— 510— 144 — 144+ NaJ', 345 [M — 510 — 144 — 144 — 144+
Na]*; anal. C 60.73%, H 7.67%, O 31.64%, calcd foes896025 C
60.74%, H 7.65%, O 31.61%.

Compound 3: amorphous powderp]2® +128 (¢ 0.1, MeOH);'H
NMR data of the aglycony 1.12 (3H, d,J = 6.0 Hz, Me-21), 1.20
(3H, s, Me-19), 1.62 (3H, s, Me-18), 3.41 (1H, m, H-3), 3.88 (1H, g,
J = 6.5 Hz, H-20), 4.70 (1H, dd] = 10.0, 4.0 Hz, H-12), 5.36 (1H,
m, H-6), 6.67 (1H, dJ = 16.0 Hz, H-2), 7.81(1H, t,J = 16.0, Hz,
H-3"), 7.42 (2H, dd,J = 8.0 and 1.5 Hz, H-5H-9"), 7.63 (2H, tJ =
8.0 Hz, H-6, H-8), 7.36 (1H, t,J = 8.0 Hz, H-7); 1*C NMR data of
the aglycon, Table H and'*C NMR data of the sugar moiety, Table
3; ESIMSmM/z 1291 [M + NaJ*, 1143 [M — 148+ Na]*, 1099 [M —
148 — 44+ NaJ*, 937 [M — 148 — 44 — 162+ Na]*, 775 [M — 148
— 44 — 162-162 + NaJ", 631 [M — 148 — 162 — 162 — 144 +
NaJt, 779 [M — 512+ NaJ*, 635 [M — 512 — 144+ NaJ*, 491 [M
— 512 — 144 — 144+ NaJ*; anal. C 59.59%, H 7.63%, O 32.76%,
calcd for GaHoeO26 C 59.61%, H 7.62%, O 32.77%.

Compound 4: amorphous powder;o]? —27 (c 0.1, MeOH);
NMR data of the aglycon moiety identical to those of compo2ntH
and**C NMR data of the sugar moiety, Table 3; ESIM#% 1289 [M
+ NaJ*, 1141 [M — 148+ Na]J*, 1081 [M — 148 — 60 + NaJ*, 979
[M — 148 — 162+ NaJ*, 817 [M — 148 — 162 — 162+ NaJ*, 673
[M — 148 — 162 — 162 — 144+ NaJ*, 779 [M — 510+ Na]', 635
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[M — 510— 144+ Na]', 491 [M — 510 — 144 — 144+ Na]*; anal.
C 59.69%, H 7.49%, O 32.84%, calcd fogsH4026 C 59.70%, H
7.48%, O 32.82%.

Compound 5: amorphous powdero]% +22 (¢ 0.1, MeOH);*H
NMR data of the aglycony 1.12 (3H, d,J = 6.0 Hz, Me-21), 1.20
(3H, s, Me-19), 1.62 (3H, s, Me-18), 3.46 (1H, m, H-3), 3.83 (1H, q,
J= 6.5 Hz, H-20),5.35 (1H, m, H-6), 4.05 (1H,X= 10.0 Hz H-13),
4.85 (1H, dd,J = 10.0, 4.0 Hz, H-1®), 6.67 (1H, d,J = 16.0 Hz,
H-2"), 7.81(1H, t.J = 16.0, Hz, H-3), 7.42 (2H, dd,J = 8.0 and 1.5
Hz, H-5, H-9), 7.63 (2H, t,J = 8.0 Hz, H-6, H-8), 7.36 (1H, tJ =
8.0 Hz, H-7); 13C NMR data of the aglycon moiety, Table ' and
13C NMR data of the sugar moiety, Table 2; ESIM#z 1305 [M +
NaJ*, 1157 [M — 148+ NaJ*, 1113 [M — 148 — 44 + Na]*, 951 [M
— 148 — 44 — 162 + Na]*, 791 [M — 148 — 44 — 162 — 160 +
NaJ*, 777 [M — 528+ NaJ*, 633 [M — 528 — 144+ NaJ*, 489 [M
— 528 — 144 — 144+ NaJ*; anal. C 59.88%, H 7.72%, O 32.42%,
calcd for GsHgsO26 C 59.89%, H 7.70%, O 32.41%.

Compound 6: amorphous powder;c]% +37 (c 0.1, MeOH);
NMR data of the aglycon moiety identical to those of compo2ntH
and®C NMR data of the sugar moiety, Table 2; ESIM#z 1287 [M
+ NaJ*, 1139 [M — 148+ NaJ*, 1079 [M — 148 — 60 + NaJ*, 977
[M — 148 — 162+ NaJ*, 817 [M — 148 — 162 — 160+ NaJ*, 673
[M — 148 — 162 — 160 — 144+ NaJ*, 777 [M — 510+ NaJ*, 633
[M — 510 — 144+ NaJ*, 489 [M — 510 — 144 — 144+ NaJ*, 345
[M —510— 144 — 144 — 144+ Na]*; anal. C 60.73%, H 7.68%, O
31.62%, calcd for @HgsO25 C 60.74%, H 7.65%, O 31.61%.

Compound 7: amorphous powdero]2 +89 (¢ 0.1, MeOH);*H
NMR data of the aglycon) 1.10 (3H, s, Me-19), 1.34 (3H, d,= 6.5
Hz, Me-21), 1.70 (3H, s, Me-18), 3.43 (1H, m, H-3), 4.76 (1H, dd,
=10.0, 4.0 Hz, H-12), 4.98 (1H, d,= 6.5 Hz, H-20), 5.36 (1H, m,
H-6), 6.64 (1H, dJ = 16.0 Hz, H-2), 7.81(1H, tJ = 16.0, Hz, H-3),
7.44 (2H, ddJ = 8.0 and 1.5 Hz, H'5H-9'), 7.60 (2H, tJ = 8.0 Hz,
H-6', H-8)), 7.48 (1H, t,J = 8.0 Hz, H-7), 7.54 (2H, t,J = 7.5 Hz,
H-3" and H-8)), 7.65 (1H, tJ = 7.5 Hz, H-4'), 8.07 (2H, dd,J = 7.5,
1.5 Hz, H-2' and H-8'); *H and**C NMR data of the sugar moiety,
Table 3; ESIMSm/z 1231 [M + NaJ*, 1083 [M — 148+ NaJ*, 961
[M — 148 — 122+ NaJ*, 801 [M — 148 — 122 — 160+ Na[*, 657
[M — 148 — 122 — 160 — 144+ NaJ*, 615 [M — 616+ NaJ*, 471
[M — 616— 144+ NaJ*, 327 [M — 616 — 144 — 144+ Na]'; anal.
C 64.53%, H 7.68%, O 27.79%, calcd fogsHg,0.1 C 64.55%, H
7.67%, O 27.78%.

Compound 8: amorphous powder;o]2 +76 (¢ 0.1, MeOH);
NMR data of the aglycon moiety identical to those of compo8ntH
and®C NMR data of the sugar moiety, Table 3; ESIM#2 1127 [M
+ NaJ*, 979 [M — 148+ NaJ*, 935 [M — 148 — 44+ NaJ*, 775 [M
— 148 — 44 — 160 + Na]*, 631 [M — 148 — 44 — 160 — 144 +
NaJ*, 615 [M — 512+ NaJ*, 471 [M — 512 — 144+ NaJ*, 327 [M
— 512 — 144 — 144+ NaJ*; anal. C 63.01%, H 8.05%, O 28.96%,
calcd for GgHgsO20 C 63.03%, H 8.02%, O 28.95%.

Compound 9: amorphous powdero2’ +58 (¢ 0.1, MeOH);H
NMR data of the aglycon) 1.08 (3H, s, Me-19), 1.31 (3H, d,= 6.5
Hz, Me-21), 1.66 (3H, s, Me-18), 3.43 (1H, m, H-3), 4.78 (1H, dd,
=10.0, 4.0 Hz, H-12), 5.02 (1H, d,= 6.5 Hz, H-20), 5.35 (1H, m,
H-6), 7.42 (4H, tJ = 7.6 Hz, H-4, H-6', H-4, H-6"), 7.59 (2H, t,J
= 8.0 Hz, H-5, H-5"), 8.01 (4H, ddJ = 7.5, 1.5 Hz, H-8 H-7', H-3",
H-7"); *H and*C NMR data of the sugar moiety, Table 3; ESIM#
1205 [M + NaJ*, 1083 [M — 122 + NaJ*, 961 [M — 122 — 122+
Na], 801 [M — 122 — 122 — 160+ Na], 657 [M — 122 — 122 —
160 — 144+ NaJ*, 615 [M — 590+ NaJ*, 471 [M — 590 — 144 +
Na]*, 327 [M — 590 — 144 — 144+ Na]'; anal. C 63.92%, H 7.68%,
O 28.40%, calcd for §3HggO21 C 63.94%, H 7.67%, O 28.39%.

Compound 10: amorphous powder;o]2® +67 (c 0.1, MeOH);
NMR data of the aglycon moiety identical to those of compo2ntH
and*C NMR data of the sugar moiety, Table 3; ESIM#z 1125 [M
+ NaJ*, 977 [M — 148+ NaJ*, 917 [M — 148 — 60+ NaJ*, 817 [M
— 148 — 160+ NaJt, 673 [M — 148 — 160 — 144+ NaJ*, 615 [M
— 510+ NaJ*, 471 [M — 510 — 144+ NaJ*, 327 [M — 510 — 144
— 144 + NaJ*; anal. C 63.12%, H 7.87%, O 29.02%, calcd for
CsgHgeO20 C 63.14%, H 7.86%, O 29.00%.

Compound 11:amorphous powderp]% +135 (¢ 0.1, MeOH);*H
NMR data of the aglycon) 1.18 (3H, s, Me-19), 1.62 (3H, s, Me-18),
1.90 (3H, s, COMe), 2.21 (3H, s, Me-21), 3.50 (brm H-3), 4.68 (1H,
dd,J=11.0 and 4.0 Hz, H-12), 5.34 (1H, m, H-6fC NMR data of
the aglycon, Table H and*3C NMR data of the sugar moiety, Table



634 Journal of Natural Products, 2006, Vol. 69, No. 4

3; ESIMSm/z 1037 [M + Na]*, 977 [M — 60 + NaJ*, 917 [M — 60
— 60 + NaJ*, 817 [M — 60 — 160+ Na]*, 673 [M — 60 — 160 —
144+ NaJ*, 615 [M — 422+ NaJ*, 471 [M — 422 — 144+ Nal*,
327 [M — 422 — 144 — 144+ Na]*; anal. C 60.33%, H 8.15%, O
31.53%, calcd for §Hg,Oz0 C 60.34%, H 8.14%, O 31.52%.

Compound 12: amorphous powder;a]? +99 (€ 0.1, MeOH);
NMR data of the aglycon moiety identical to those of compo@ntH
and3C NMR data of the sugar moiety, Table 4; ESIM# 1205 [M
+ NaJ, 1083 [M — 122+ NaJ*, 961 [M — 122 — 122+ Na]', 801
[M —122— 122 — 160+ NaJ", 657 [M — 122 — 122 — 160 — 144
+ NaJ*, 615 [M — 590 + Na]*, 471 [M — 590 — 144 + Na]t, 327
[M —590— 144— 144+ Na]J'; anal. C 63.92%, H 7.68%, O 28.41%,
calcd for GsHgoO21 C 63.94%, H 7.67%, O 28.39%.

Compound 13: amorphous powder;otl]é5 +133 (€ 0.1, MeOH);
H NMR data of the aglycory 1.18 (3H, s, Me-19), 1.66 (3H, s, Me-
18), 2.23 (3H, s, Me-21), 3.49 (brm H-3), 4.72 (1H, dds 11.0 and
4.0 Hz, H-12), 5.37 (1H, m, H-6), 6.40 (1H, d,= 16.0 Hz, H-2),
7.68 (1H, d,J = 16.0 Hz, H-3), 6.90 (2H, d,J = 8.0 Hz, H-3, H-9),
7.50 (2H, dJ = 8.0 Hz, H-6', H-8'); *C NMR data of thep-coumaric
moiety,6 169.0 (C-1), 116.0 (C-2), 145.9 (C-3), 125.3 (C-4), 130.5
(C-5, C-9), 116.5 (C-6 C-8), 159.0 (C-4); *H and**C NMR data of
the sugar moiety, Table 4; ESIM&/z 1143 [M + NaJ', anal. C
61.04%, H 7.57%, O 31.41%, calcd fogHs.0,, C 61.06%, H 7.55%,
O 31.39%.

Compound 14: amorphous powder;a]% +77 (€ 0.1, MeOH);
NMR data of the aglycon moiety identical to those of compo8ntH
and*C NMR data of the sugar moiety, Table 5; ESIM#z 1451 [M
+ Nal*, 1303 [M — 148+ Na]Jt, 1259 [M — 148 — 44 + Na]*, 1097
[M — 148 — 44 — 162+ Na]", 935 [M — 148 — 44 — 162 — 162+
Na]", 939 [M — 512+ Na]*, 795 [M — 512 — 144+ Na]", 651 [M
— 512 — 144 — 144+ NaJ*, 491 [M — 512 — 144 — 144 — 160+
Na]t; anal. C 58.80%, H 7.63%, O 33.58%, calcd forg8108030 C
58.81%, H 7.61%, O 33.57%.

Compound 15: amorphous powder;a]? +89 ( 0.1, MeOH);
NMR data of the aglycon moiety identical to those of compo8ntH
and**C NMR data of the sugar moiety, Table 5; ESIM#z 1435 [M
+ NaJt, 1287 [M — 148+ Na]', 1243 [M — 148 — 44+ Na]*, 1081
[M — 148— 44 — 162+ NaJ*, 919 [M — 148 — 44 — 162 — 162+
NaJ*, 923 [M — 512+ Na]*, 779 [M — 512 — 144+ Na]*, 635 [M
— 512 — 144 — 144+ NaJ', 491 [M — 512 — 144 — 144 — 144+
NaJ*; anal. C 59.45%, H 7.72%, O 32.84%, calcd forgH1080,9 C
59.48%, H 7.70%, O 32.82%.

Compound 16: amorphous powder;a]? +107 € 0.1, MeOH);
NMR data of the aglycon moiety identical to those of compoRntH
and**C NMR data of the sugar moiety, Table 5; ESIM#% 1433 [M
+ NaJt, 1285 [M — 148+ Na]*, 1225 [M — 148 — 60 + NaJ, 1123
[M — 148 — 162+ Na]*, 961 [M — 148 — 162 — 162+ Na]", 923
[M — 510+ NaJ*, 779 [M — 510 — 144+ Na]*, 635 [M — 510 —
144— 144+ Nal*, 491 [M — 510 — 144 — 144— 144+ NaJ*; anal
C 59.55%, H 7.59%, O 32.89%, calcd forH106020 C 59.56%, H
7.57%, O 32.87%.

Compound 17: amorphous powder;o]% +113 € 0.1, MeOH);
NMR data of the aglycon moiety identical to those of compo2ntH
and**C NMR data of the sugar moiety, Table 5; ESIM#% 1449 [M
+ Na]*, 1301 [M — 148+ Na]', 1241 [M— 148 — 60 + NaJ*", 1139
[M — 148 — 162+ NaJ*, 977 [M — 148 — 162 — 162+ NaJ*, 939
[M — 510+ NaJ*, 795 [M — 510 — 144+ Na]*, 651 [M — 510 —
144— 144+ NaJ*, 491 [M — 510 — 144 — 144— 160+ NaJ*; anal.
C 58.87%, H 7.49%, O 32.65%, calcd forH106030 C 58.89%, H
7.48%, O 33.62%.

Compound 18: amorphous powder;od]ZD5 +169 € 0.1, MeOH);
NMR data of the aglycon moiety identical to those of compoutgd
1H and3C NMR data of the sugar moiety, Table 4; ESIM% 1023
[M + Na]*, 963 [M — 60 + Na]*, 903 [M — 60 — 60 + Na]"; anal.
C 59.96%, H 8.08%, O 31.97%, calcd fosHs002 C 59.98%, H
8.05%, O 31.96%.

Acid Hydrolysis of 1—18. Each compound (6 mg) was heated at

60 °C for 6 h with dioxane (2 mL) and 0.2 N430, (1 mL) to yield

the aglycon and sugar units. After hydrolysis, the reaction mixture was

diluted with HO and extracted with EtOAc. The B layer was
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the basis of their optical rotation valuész-cymarose,([L]ZD5 +54.4 ¢
0.1, HO); p-oleandrose, ] —12.5 ¢ 0.1, HO); p-digitalose,
[0]® +75.4 € 0.1, HO); p-thevetose, ¢]¥ +43.4 ¢ 0.1, HO);
p-canarose,d]Z> —85.0 € 0.1, HO).

GC Analysis for Determination of Glucose Absolute Configu-
ration. A solution of each compound (2 mg) iL N HCI (1 mL) was
stirred at 80°C in a stoppered reaction vial for 4 h. After cooling, the
solution was evapored under a stream ef e residue was dissolved
in 1-(trimethylsilyl)imidazole and pyridine (0.2 mL), and the solution
was stirred at 60C for 5 min. After drying the solution, the residue
was partitioned between water and CklICThe CHC} layer was
analyzed by GC using a 1-Chirasil-Val column (0.32 nxm25 m).
Temperatures of the injector and detector were 200for both. A
temperature gradient system was used for the oven, starting &C100
for 1 min and increasing up to 18 at a rate of 5C/min. Peaks of
the hydrolyzate were detected by comparison with the retention time
of an authentic sample ofglucose (Sigma Aldrich, Milan, Italy) after
treatment with 1-(trimethylsilyl)imidazole in pyridirfe.

Antiproliferative Activity Assay. J774.A1 (murine monocyte/
macrophage), WEHI-164 (murine fibrosarcoma), and HEK-293 (human
epithelial kidney) cells were grown as reported previodgijl.reagents
for cell culture were from Hy-Clone (Euroclone, Paignton, Devon, UK);
MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-phenylt2-tetrazolium bromide]
and 6-mercaptopurine (6-MP) were from Sigma Chemicals (Milan,
Italy). J774.Al, WEHI-164, and HEK-293 (3.4 10 cells) were plated
on 96-well microtiter plates and allowed to adhere at°87in 5%

CO; and 95% air for 2 h. Thereafter, the medium was replaced with
50 uL of fresh medium and a 7BL aliquot of 1:4 serial dilution of
each test compound was added, and then the cells were incubated for
72 h. In some experiments, serial dilutions of 6-MP were added. The
cell viability was assessed through an MTT conversion a$sayhe
optical density (OD) of each well was measured with a microplate
spectrophotometer (Titertek Multiskan MCC/340) equipped with a 620
nm filter. The viability of each cell line in response to treatment with
tested compounds and 6-MP was calculated as follows: % dead cells
= 100 — (OD treated/OD controlx 100. Table 6 shows the results
obtained expressed as ansdGralue pM), the concentration that
inhibited cell growth by 50% as compared to the control.
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