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Five new 14,15-secopregnane derivatives, named argelosid@®s(k—5), have been isolated fro®olenostemma argel
leaves. Their structures were established by a detailed spectroscopic analysis. In particular, argeljsstiewed in

the sugar portion an unusual3-methyl-2,6-dideoxyhexopyranose unit characterized by the occurrencA%dauble
bond, and argeloside @) displayed an unusual moiety linked to position 3 probably derived by the oxidation of a
3-O-methyl-2,6-dideoxyhexopyranose unit. The propensity of compo@n8s and5 and argeloside Fg&j to inhibit
TNF-a release by LPS-stimulated RAW 264.7 mouse cells was evaluated.

Solenostemma argelayne (Asclepiadaceae) is an Egyptian wild
perennial erect shrub growing in the eastern desert and along the
Nile in South Egypt The leaves are used widely in traditional
medicine as a purgative, antipyretic, expectorant, and antispasmodic,
and to treat bile congestidrPrevious investigations have reported
the occurrence of monoterperfegregnane glycosides, and
acylated phenolic glycosides in the leaves of this spécies.
previous communications, we have reported the isolation of 15-
keto-pregnane glycosides from the pericaf@nd leave§,and 14,-
15-secopregnane glycosides from the pericdfiand hairy seed¥.

The effect of these compounds on VEGF-induced Kaposi’'s sarcoma
cell proliferation was also evaluated, and results indicated that 15-
keto-pregnane glycosides and 14,15-secopregnane glycosides re-
duced the cell proliferation in a dose-dependent mafer.

On the other hand, some pregnane compounds isolated from
Mandeiilla illustris andMandeviilla velutina(Apocynaceae) exerted
anti-inflammatory activity by antagonizing bradykinin and related
in vitro and in vivo kinin-mediated responsésAmong these
compounds were velutinol A and illustrol, which are nor-secopreg- A
nanes. Furthermore, an illustrol glycoside produced a significant
inhibition of carrageenan-induced paw edema while failing to affect
bradykinin-induced paw edenia.

Here we report the occurrence of five new 14,15-secopregnaneg
derivatives, namely argelosides10 (1—5), along with the known
compounds argelosides D, B){ 1, and J'° from the leaves oB.
argel. Their structures were elucidated by extensive spectroscopic
methods including 1D-*H and*3C) and 2D-NMR (DQF-COSY,
HSQC, HMBC, and HOHAHA) experiments as well as ESIMS ¢
analysis.

On the basis of the beneficial effect on acute inflammation
exerted by nor-secopregnanes isolated fi@millustris and M.
veluting argelosides F6), L (2), M (3), and O b) were tested for
inhibition of TNF-a release by LPS-stimulated RAW 264.7 mouse
cells.

Results and Discussion

The leaves ofS. argelwere extracted with 70% EtOH and
fractionated over Sephadex LH-20. The fractions containing preg-
nane glycosides were chromatographed by silica gel MPLC and
reversed-phase HPLC to yield five new compouritis5, along
with the known compounds argelosides D, @}, (I, and J° (see
Experimental Section).
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The HRMALDIMS of 1 showed a major ion peak atVz
1093.5551 [M+ Na]', ascribable to a molecular formula of
C54H36021 (CalCd for C54H36021Na 10935559) The ESIMS df
gave the highest mass ion peaknaz 1093, which was assigned
to the [M+ NaJ" ion. The MS/MS analysis of the ion at'z 1093
showed the most intense ion a¥z 763 [M + Na — 330]"
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Table 1. 13C and'H NMR Spectroscopic Data of the Sugar Portions of Compounets (CDsOD)

1-2chain A 3, chain B 4, chain C 5, chain D
position oc on(JinHz) dc on(Jin Hz) oc on(Jin Hz) on(Jin Hz)
p-b-Cyml p-b-Olel pB-b-Arg 3,4-secoargelose
1 96.9 4.90dd (9.2, 2.0) 98.7 4.68dd (9.6, 1.8) 97.6 4.86 dd (9.5, 2.0) 99.6 5.14dd (7.9, 3.5)
2 36.8 2.08 m 37.9 2.23ddd (13.0,4.0,1.8) 33.6 2.37m 42.2 2.92dd (14.9, 3.5)
1.57m 1.39 ddd (13.0, 9.6, 9.0) 2.37m 2.63dd (14.9,7.9)
3 78.3 3.88brm 80.1 3.38ddd (9.5, 9.0, 4.0) 138.4 172.0
4 83.7 3.25dd (9.5, 6.1) 83.9 3.14.dd (9.5, 9.5) 138.9 180.7
5 69.6 3.85dq (9.5, 6.1) 72.0 3.36dq (9.5, 6.1) 71.2 4.34m 74.8 4.18 q (6.6)
6 18.3 1.22d(6.1) 18.1 1.28d (6.1) 18.7 1.28d (6.1) 19.7 1.35d (6.6)
OMe 58.1 3.46s 57.3 345s 56.7 3.61s 51.7 3.69s
[S-p-Cymll [-D-Cym [-D-Cym
1 100.9 4.83dd (9.6, 2.0) 99.2 4.92dd (9.2, 2.0) 101.2 5.00dd (9.5, 2.0)
2 36.2 2.17m 36.2 2.16m 35.8 2.34m
1.62m 1.57m 1.63m
3 78.3 3.88 brm 78.2 3.87 brm 78.3 3.90 brm
4 83.7 3.30dd (9.5, 3.0) 83.6 3.30dd (9.5, 3.0) 83.6 3.31dd (9.5, 3.0)
5 69.6 3.85dq (9.5, 6.1) 70.0 3.85dq (9.5, 6.1) 70.1 3.81dq (9.5,6.1)
6 18.3 1.25d (6.1) 18.1 1.26d (6.1) 18.3 1.24d (6.1)
OMe 58.1 3.45s 58.2 3.46s 58.3 347s
p-b-Can p-p-Olell p-p-Ole
1 102.1  4.67dd (9.6, 2.0) 102.4  4.62dd (9.0, 2.0) 102.4  4.63dd (9.6, 2.0)
2 394 2.23ddd (13.0,4.0,2.0) 37.5 2.34ddd (13.0,4.0,2.0) 375 2.36 ddd (13.0, 4.0, 2.0)
1.52 ddd (13.0, 9.6, 9.0) 1.45ddd (13.0, 9.0, 9.0) 1.47 ddd (13.0, 9.6, 9.0)
3 70.5 3.63ddd (9.5, 9.0, 4.0) 79.9 3.41ddd (9.5, 9.0, 4.0) 80.2 3.41ddd (9.5, 9.0, 4.0)
4 88.5 3.04.dd (9.5, 9.5) 83.9 3.23dd (9.5, 9.5) 84.2 3.25dd (9.5, 9.5)
5 715 3.39dq (9.5, 6.1) 72.2 3.42dq (9.5, 6.1) 72.4 3.42dq (9.5, 6.1)
6 17.9 1.32d(6.1) 185 1.41d(6.1) 18.4 1.41d(6.1)
OMe 57.3 345s 57.5 345s
p-p-Ole p-D-The p-D-The
1 102.1  4.67dd (9.6, 2.0) 104.4  4.47d(7.5) 104.2  4.48d(7.9)
2 37.4 2.43ddd (13.0,4.0,2.0) 75.1 3.27.dd (9.5, 7.5) 74.9 3.27.dd (9.5, 7.9)
1.49 ddd (13.0, 9.6, 9.0)
3 79.7 3.49ddd (9.5, 9.0, 4.0) 86.2 3.21dd (9.5, 9.5) 86.3 3.22m
4 83.2 3.37.dd (9.5, 9.5) 82.8 3.38dd (9.5, 9.5) 82.8 3.39m
5 72.7 3.55dq (9.5, 6.1) 72.5 3.47m 72.5 3.47m
6 18.1 1.43d(6.1) 18.5 1.41d(6.1) 18.4 1.41d(6.1)
OMe 58.0 3.51s 61.1 3.66s 61.1 3.67s
p-p-Glc p-b-Glc p-p-Glc
1 103.9 4.49d(7.5) 104.4  4.45d(7.5) 104.2 4.46d(7.5)
2 75.3 3.21dd (9.0, 7.5) 75.5 3.20dd (9.0, 7.5) 75.6 3.21dd (9.0, 7.5)
3 77.9 3.37.dd (9.0, 9.0) 78.1 3.38dd (9.0, 9.0) 77.9 3.38dd (9.0, 9.0)
4 715 3.27.dd (9.0, 9.0) 71.6 3.24.dd (9.0, 9.0) 71.8 3.25dd (9.0, 9.0)
5 78.1 3.28ddd (9.0, 4.5, 2.0) 78.2 3.28ddd (9.0, 4.5, 2.0) 78.2 3.29.ddd (9.0, 4.5, 2.0)
6 62.7 3.90dd (12.0, 2.0) 62.8 3.88dd (12.0, 2.0) 63.0 3.90dd (12.0, 2.0)

3.67 dd (12.0, 4.5)

3.66 dd (12.0, 4.5)

3.67 dd (12.0, 4.5)

ascribable to the loss of the aglycon moiety. Another intense peak (6 83.7), and C-4. (0 83.2), suggesting th@glucopyranosyl was

was observed atVz 603 [M + Na — 330 — 160]", corresponding
to the loss of a methyldideoxyhexose unit. Tieand3C NMR
chemical shifts of the aglycon moiety tfclosely resembled those
of argeloside C, previously isolated from the hairy seeds of
argel’® and characterized as ($46S20R)-14,16-14,20-15,20-

triepoxy-14,15-secopregn-5-en-3-ol.

The 'H NMR spectrum of compound for the sugar portion
showed signals corresponding to four doublet methyl§ &t43
(3H,d,J=6.1Hz),1.32(3H,d)=6.1Hz), 1.25(3H,d)=6.1
Hz), and 1.22 (3H, dJ = 6.1 Hz), three methoxy groups @3.51
(3H, s), 3.46 (3H, s), and 3.45 (3H, s), and signals for five anomeric
protons at) 4.90 (1H, ddJ = 9.2, 2.0 Hz), 4.83 (1H, dd]l = 9.6,

2.0 Hz), 4.67 (2H, ddJ = 9.6, 2.0 Hz), and 4.49 (1H, d,= 7.5

a terminal unit. Finally, direct connectivity information was obtained
from the HMBC spectrum, which showed the following key
correlation peaks:oy 4.90 (H-Lym) andoc 78.9 (C-3),04 4.83
(H-1cymi) and o 83.7 (C-4ymi), 0w 4.67 (H-Lay) anddc 83.7 (C-
4cym||)x Oy 4.67 (H']ele) andoc 88.5 (C'4ar’)v andoy 4.49 (H-Jgk;)

anddc 83.2 (C-4ye). It is worthwhile noting that these results are

in accordance with the fact that C-1/@fcymarose characteristically
resonates upfield~97.0 ppm) when linked at C-3 of the aglycon
compared with a resonance-a101.0 ppm when it is linked to the
hydroxyl group of a different sugd?.On the basis of all of this
evidence, the sugar chain of compouh@as deduced as G-f-
glucopyranosyl-(3-4)-$-oleandropyranosyl-(+4)-3-canaropyra-
nosyl-(t—=4)-f-cymaropyranosyl-(+-4)-/-cymaropyranoside.

Hz) (see Table 1). All of these data indicated that the sugar chain Due to the very small amount available for each isolated
of compoundl consists of five sugars, with four of them being glycoside and the necessity to preserve it for biological assays, the
2,6-dideoxy sugars. The chemical shifts of all the individual protons absolute configurations of the sugar units were assigned after acid
of the five sugar units were ascertained from a combination of 2D- hydrolysis of the crude pregnane glycoside mixture and fractionation
HOHAHA and DQF-COSY NMR spectroscopic analysis, and the of the hydrolysate by silica gel column chromatography, which
13C NMR chemical shifts of their attached carbons could be assigned afforded canarose, cymarose, glucose, oleandrose, thevetose, and
unambiguously from the HSQC spectrum (see Table 1). These dataa sugar never reported in the literature that we called argelose. These
showed the presence of tylscymaropyranosyl unitsj(4.90 and sugars were established to be in théorm on the basis of their
4.83), ongl-canaropyranosyl unit(4.67), ongs-oleandropyranosyl optical rotation values?

unit (0 4.67), and ong-glucopyranosyl unitd 4.49). Glycosidation Thus compound was identified as the new pregnane glycoside
shifts were observed for Ce4h (60 88.5), C-4ymi (6 83.7), C-4ym (14516S20R)-14,16-14,20-15,20-triepoxy-14,15-secopregn-5-en-
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3-0l-3-O-/3-p-glucopyranosyl-(3+4)-3-p-oleandropyranosyl-(+4)-
p-D-canaropyranosyl-+4)-3- p-cymaropyranosyl-(3-4)-3-b-cy-
maropyranoside and has been named argeloside K.

The molecular formula of compoun® was established un-
equivocally to be GHggO23 by HRMALDIMS (m/z1151.5597 [M
+ NaJ*, calcd for GeHggO23Na, 1151.5614). The ESIMS dt
showed a major ion peak at/'z 1151 [M + Na]'. Its MS/MS
fragmentation showed an intense peakré 1091 [M + Na —
60]" due to the loss of an acetate molecule. Thelki&mentation
of this ion showed two intense ions @z 763 [M + Na — 60 —
328]J", corresponding to the loss of the aglycon moiety, anid
603 [M + Na — 60 — 328 — 160]", ascribable to the loss of a
methyldideoxyhexose. ThéH NMR spectrum of the aglycon
portion of 2 in comparison to that ot showed the presence of a

Perrone et al.

(1H, dd,J = 9.5, 2.0 Hz), 4.63 (1H, dd] = 9.6, 2.0 Hz), 4.48
(1H, d,J = 7.9 Hz), and 4.46 (1H, dJ = 7.5 Hz). Complete
assignments of théH and'3C NMR signals of the sugar portion
were accomplished by HSQC, HMBC, DQF-COSY, and 2D-
HOHAHA experiments, which led to the identification of one
B-cymaropyranosyl unitd 5.00), one3-oleandropyranosyl unit(
4.63), onef-thevetopyranosyl unit( 4.48), and ones-glucopy-
ranosyl unit § 4.46). The sequence of the remaining sugar uhit (
4.86) was deduced from the analysis of the DQF-COSY and HMBC
spectra. In particular, the connectivities betwéeh86 (H-1) and
2.37 (H-2) and betweend 4.34 (H-3) and 1.28 (Me-§ were
confirmed by the COSY spectrum. Moreover, the following key
HMBC correlations were observediy 4.86 (H-1) and 6c 33.6
(C-2) ando 78.9 (C-3);04 2.37 (H-2) anddc 97.6 (C-1) andoc

signal at 2.05 (3H, s) ascribable to an acetyl group, two signals at 138.4 (C-3); anddy 1.28 (Me-6) anddc 138.9 (C-4) anddc 71.2

0 4.62 (1H, dd,J = 11.8 Hz, H-19a) and 4.01 (1H, dd,= 11.8
Hz, H-19b), and the absence of the methyl signal &t07 (3H, s,
Me-19). Moreover, a detailed analysis of tH€ NMR data and in
particular of the HMBC spectrum, which showed correlations
between the two proton signals@#.62 and 4.01 and the carbon
resonances at 34.8 (C-1), 46.4 (C-9), and 46.5 (C-10), suggested
that compoun@ differed from1 only by the presence of an acetoxy
function at C-19 instead of the methyl group. Thus, compoznd
(argeloside L) was identified as the new substanc&,(165,20R)-
19-acetoxy-14,1614,20-15,20-triepoxy-14,15-secopregn-5-en-3-
ol-3-0-$-b-glucopyranosyl-(+-4)-3-p-oleandropyranosyl-(-4)-
p-p-canaropyranosyl-(+4)-3-b-cymaropyranosyl-(+4)-£-b-
cymaropyranoside.

Compound3 showed a major ion peak a¥z 1139 [M + Na]*
and significant fragments aw/z 1109 [M + Na — 30]*, m/z 793
[M + Na — 30 — 316]", andm/z 633 [M + Na — 30 — 316 —
160[" in the positive ESIMS. Its molecular formula was established
unequivocally as 6HggO23 by HRMALDIMS (nmvz 1139.5603 [M
+ Na]*, calcd for GsHggO23Na, 1139.5614). ThéH and*C NMR
data of the aglycon moieties & and argeloside D, previously
isolated from the hairy seeds 6f argel,!® were almost superim-

(C-5). The placement of the methoxy group on Cazs deduced
from the HMBC correlation of the signal at3.61 with the carbon
resonance ab 138.4. All this evidence allowed us to deduce that
this sugar unit is a 8-methyl-2,6-dideoxyhexopyranose character-
ized by a double bond between C&hd C-4. This structure was
confirmed by ESIMS analysis. The ESIMS 4fshowed a major
ion peak ai/z 1121 [M + Na]* and a significant fragment at/z

775 [M + Na — 346]" corresponding to the loss of the aglycon
moiety. Another intense peak was observednat 633 [M + Na

— 346 — 142]", ascribable to the loss of a dehydromethyldideoxy-
hexose unit. On the basis of these results, this sugar unit was
identified as the new 3,4-dehydro€3methyl-2,6-dideoxyhexopy-
ranose, named argelose. TReconfiguration of this sugar was
shown by the largeJ(= 9.5 Hz) coupling constant of the anomeric
proton signal® Once again, direct evidence of the sugar sequence
and the linkage sites was derived from HSQC and HMBC
experiments. The absence of a¢ NMR glycosidation shift for

the glucopyranose residue suggested that this sugar was the terminal
unit. Finally, direct connectivity information was obtained from
the HMBC spectrum, which showed the following key correlation
peaks: oy 4. 86 (H-Lyg andoc 78.9 (C-3),04 5.00 (H-Lym) and

posable, suggesting these compounds have the same aglycodc 138.9 (C-4rg), Ou 4.63 (H-kie) anddc 83.6 (C-4ym), On 4.48

portion, namely, (18,16S20R)-14,16-14,20-15,20-triepoxy-14,-
15-secopregn-5-en-3,19-diol. Additionally f&, resonances of
anomeric protons were observed in th¢ NMR spectrum at)
492 (1H, dd,J = 9.2, 2.0 Hz), 4.68 (1H, dd] = 9.6, 1.8 Hz),
4.62 (1H, ddJ= 9.0, 2.0 Hz), 4.47 (1H, d] = 7.5 Hz), and 4.45
(1H, d,J = 7.5 Hz) (Table 1). A detailed analysis of the NMR
data {H, °C, 2D-HOHAHA, DQF-COSY, HSQC) showed that
differed from argeloside D in the occurrence of an additional
pB-glucopyranosyl terminal unitd( 4.45) linked at C-4 of the

(H-1tne) andoc 84.2 (C-4ye), andoy 4.46 (H-1;c) andoc 82.8 (C-
4ie). On the basis of all this evidence, the sugar chain of compound
4 was established as3G-5-p-glucopyranosyl-(+-4)-3-b-theveto-
pyranosyl-(1+4)-4-p-oleandropyranosyl-(+4)-5-p-cymaropyra-
nosyl-(t—~4)-5-p-argelopyranoside, and compouhargeloside N)

as (14,16S20R)-14,16-14,20-15,20-triepoxy-14,15-secopregn-
5-en-3-0l-30-/3-p-glucopyranosyl-(+-4)-4-b-thevetopyranosyl-
(1—4)--p-oleandropyranosyl-(+4)-3- b-cymaropyranosyl-(34)-
[-p-argelopyranoside.

thevetose unit, as suggested by the downfield shift exhibited by  TheH NMR spectrum of compoun@ showed, in addition to

this carbon ¢ 82.8) (Table 1) when compared with the same carbon
in argeloside D4 76.6)° On the basis of all of this evidence, the
sugar chain of compoun8 was deduced as ®-/3-p-glucopyra-
nosyl-(1—4)-3-o-thevetopyranosyl-(+4)-3-p-oleandropyranosyl-
(1—4)-4-p-cymaropyranosyl-(#-4)-3-p-oleandropyranoside. Thus,
the structure (1816S20R)-14,16-14,20-15,20-triepoxy-14,15-
secopregn-5-en-3,19-diol3-4-p-glucopyranosyl-(+-4)-3-b-the-
vetopyranosyl-(+-4)-5-p-oleandropyranosyl-(+4)-5-b-cymaro-
pyranosyl-(3~4)-5-p-oleandropyranoside was assigned to argeloside
M (3).

The molecular formulas of compoundsind5 were established
unequivocally to be GHgsO,, and GgHaoOo, respectively, by
HRMALDIMS (m/z 1121.5508 [M+ Na]", calcd for GsHgeOzz-

Na, 1121.5508 fod; m/z543.2642 [M+ Na]*, calcd for GgH400s-
Na, 543.2570 fob). A detailed comparison of the aglycon portion
of the NMR data {H, *°C, 2D-HOHAHA, DQF-COSY, HSQC,
HMBC) of compoundsl, 4, and5 revealed that the aglycon was

the signals corresponding to the aglycone, signals corresponding
to one doublet methyl at 1.35 (3H, d,J = 6.6 Hz), one methoxy
group atd 3.69 (3H, s), and a signal for an acetal protor &.14

(1H, dd,J = 7.9, 3.5 Hz) (Table 1). The sequence of this unit was
deduced from the analysis of the HMBC and DQF-COSY spectra.
In particular, the following key HMBC correlations were ob-
served: oy 5.14 (H-1) and 6¢c 42.2 (C-2) and o 78.9 (C-3);04

4.18 (H-8) anddc 180.7 (C-4) anddc 19.7 (Me-8); oy 3.69 (OMe)
andoc 172.0 (C-3); oy 2.92 (H-2a) anddc 99.6 (C-1) and o¢
172.0 (C-3); o 2.63 (H-2b) anddc 99.6 (C-1) anddc 172.0 (C-

3); anddy 1.35 (Me-6) anddc 180.7 (C-4) and ¢ 74.8 (C-5).
Moreover, the connectivity betweeh 5.14 (H-1) and 2.92 (H-

2'a) and 2.63 (H-D) and betwee 4.18 (H-3) and 1.35 (Me-6

was confirmed by the COSY NMR spectrum. Thus, the moiety
linked to position 3 of the aglycon appeared to be derived from
argelose by rupture of the linkage between C-3 and C-4 and
oxidation of these carbons. This moiety was named 3,4-secoargelose,

identical in all three compounds (see Experimental Section). The and compoun® (argeloside O) was established therefore a§¢14

IH NMR spectrum of4 for the sugar portion showed resonances
for five anomeric protons at 5.00 (1H, ddJ = 9.5, 2.0 Hz), 4.86

16S20R)-14,16-14,20-15,20-triepoxy-14,15-secopregn-5-en-3-ol-
3-0-3,4-secoargeloside.
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Figure 1. Effects of compoundg, 3, 5, and6 on TNF-a release by RAW 264.7 mouse cells. Compounds were added to the cells for 30
min at the indicated doses. Cells were then stimulated witM1LPS for 4 h. At the end of incubations TN&release in the supernatant
was quantified by ELISA assayrf(= 3); *P < 0.01; **P < 0.001, Student’s test].

On the basis of the beneficial effect on acute inflammation (230 x 26 mm). Silica gel 60 (0.0460.063 mm; Carlo Erba) was
exerted by nor-secopregnanes isolated fi@millustris and M. used as column material. HPLC separations were carried out on a
veluting112we tested the propensity of argelosidestl;  (2), Waters 590 system equipped with a Waters R401 refractive index
M (3), and O ) to inhibit TNF-a release by LPS-stimulated RAW  detector, a Waterg-Bondapak Gs column (300x 7.8 mm), and a
264.7 mouse cells as an index of their potential anti-inflammatory U6K injector. TLC was performed on silica gel F254 (Merck) plates,
activity. TNF-ois a potent pro-inflammatory cytokine able to induce ~and reagent grade chemicals (Carlo Erba) were used throughout.
inflammatory and immune-stimulating effects acting on specific Plant Material. Fresh samples d&. argelleaves were collected at
receptors of cells involved in immune-inflammatory resporiées.  Allaqi (southeast of Aswan, Egypt) in May 2002 and identified by Dr.

The test compounds were chosen on the basis of their structuralMohamed G. Sheded. A voucher specimen (No. 10386) was deposited
features. Argelosides ), L (2), and M @) have at position C-3 at the Botany Department Herbarium, Faculty of Science of Aswan,
sugar chains made up of five sugar units and aglycons differing in E9YPt- _ _
the occurrence of a methyl group, an acetoxy group, and a Extraction and Isolation. The leaves (100 g) were extracted with

- . o 70% EtOH, yielding 20 g of extract. Part of the extract (X5 g)
hydroxymethyl function at C-19, respectively. Argeloside3Di¢ . .
characterized by having a small substituent at position C-3. As as fractionated on Sephadex LH-20 (1805 cm) using MeOH as
- : . the mobile phase. Sixty-seven fractions (8 mL) were obtained. The
shown in Figure 1, the compounds argeloside?), &rgeloside M

i o A fractions containing pregnane glycosides (fractions 13, 1.0176 g)
(3), and argeloside Fgj significantly inhibited TNFet release only were chromatographed by MPLC on silica gel with a gradient (flow

at the highest concentration tested (10@), while argeloside O rate 3.0 mL/min) of CHG-MeOH (from 100:0 to 9:1, stepwise) as
(5) had no inhibitory effect. Accordingly, these differences in ejuent to afford 1660 fractions (8 mL) monitored by TLC. Fractions
activity could be related to the length of the substituent, attached 577-816 (F1, 24.4 mg) were chromatographed by semipreparative

to C-3. HPLC using MeOH-H,0 (78:22) as mobile phase (flow rate 2.5 mL/
min) and loading 12 mg dissolved in MeOH (120) each run to yield
Experimental Section argeloside J (1.2 mgg = 10.1 min) and argeloside | (1.0 mt; =

General Experimental Procedures.Optical rotations were mea- 16.8 min). Fractions 9341068 (F2, 26.1 mg) were chromatographed

. : i tive HPLC using MeGHH,O (78:22) as mobile phase
sured on a Jasco DIP 1000 polarimeter. IR measurements were obtalnefy semiprepara . . . .
on a Bruker IFS-48 spectrometer. Exact masses were measured by flow rate 2.5 mL/min) and loading 13 mg dissolved in MeOH (130

Voyager DE mass spectrometer. Samples were analyzed by matrix-”L) each run to yield compourfil(1.1 mg,tz = 4.4 min) and argeloside

) SN D (1.0 mg,tr = 8.0 min). Fractions 11571191 (F3, 66.6 mg) were
as_S|sted laser desorptlon‘ |on|zat|0n_(MALD|) mass spectrometry. A chromatographed by semipreparative HPLC using Me®hD (78:
mixture of analyte solution andr-ciano-4-hydroxycinnamic acid

: ) - . 22) as mobile phase (flow rate 2.5 mL/min) and loading 10 mg
(Sigma) was applied to the metallic sample plate and dried. Mass §issolved in MeOH (10@iL) each run to yield compounds(3.5 mg,
calibration was performed with the ions from ACTH (fragment-18 tr = 11.2 min) andL (3.3 mg,tz = 21.3 min). Fractions 12191234
39) at 2465.1989 Da and Angiotensin Il at 931_.5154 Da as |r?ter'nal (F4, 33.6 mg) were chromatographed by semipreparative HPLC using
standard. ESIMS analyses were performed using a ThermoFinniganyjeoH—H,0 (73:27) as mobile phase (flow rate 2.5 mL/min) and
LCQ Deca XP Max ion trap mass spectrometer equipped with Xcalibur |pading 11 mg dissolved in MeOH (1}0) each run to yield compound
software. NMR experiments were performed on a Bruker DRX-600 4 (2.9 mg,tr = 34.5 min). Fractions 13331393 (F5, 38.1 mg) were
spectrometer at 300 K. All the 2D-NMR spectra were acquired ig-=CD  chromatographed by semipreparative HPLC using Me®kD (70:
OD. The standard pulse sequence and phase cycling were used for DQF30) as mobile phase (flow rate 2.5 mL/min) and loading 10 mg
COSY, 2D-TOCSY, HSQC, and HMBC spectra. Column chromatog- dissolved in MeOH (10QcL) each run to yield argeloside F5,(4.3
raphy was performed over Sephadex LH-20 (Pharmacia), and medium-mg, t = 32.4 min). Fractions 14151451 (F6, 28.7 mg) were
pressure liquid chromatography (MPLC) was carried out on"ehBu chromatographed by semipreparative HPLC using Me®kD (68:
688 chromatography pump and &u B-685 borosilicate glass column  32) as mobile phase (flow rate 2.5 mL/min) and loading 10 mg
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dissolved in MeOH (10@L) each run to yield compound (2.0 mg,
tr = 13.2 min).

Compound 1: white amorphous powder;a]*> —16.7 € 0.2,
MeOH); IR (KBr) vmax 3470, 2992, 1509 cnt; *H NMR (CD;OD,
600 MHz) (aglycon moiety) 5.44 (1H, dd,J = 3.3, 2.7 Hz, H-6),
4.57 (1H, br m, H-16), 3.87 (2H, m, H-15), 3.56 (1H, m, H-3), 2.53
(1H, d,J = 2.2 Hz, H-17), 1.95 (1H, m, Hd), 1.93 (1H, m, H-8),
1.65 (3H, s, Me-21), 1.54 (1H, m, H-9), 1.20 (3H, s, Me-18), 1.16
(1H, m, H-18), 1.07 (3H, s, Me-19)#3C NMR (CD;OD, 150 MHz)
(aglycon moiety) 38.3 (C-1), 30.5 (C-2), 78.9 (C-3), 39.6 (C-4), 141.4
(C-5), 122.3 (C-6), 25.5 (C-7), 32.1 (C-8), 46.8 (C-9), 37.8 (C-10),
20.7 (C-11), 31.0 (C-12), 50.1 (C-13), 110.5 (C-14), 72.0 (C-15), 78.1
(C-16), 58.8 (C-17), 15.7 (C-18), 19.4 (C-19), 114.8 (C-20), 23.5 (C-
21); *H NMR (CDsOD, 600 MHz) and*C NMR (CDs0D, 150 MHz)
(sugar portion), see Table 1; ESIM&z 1093 [M + Na]*; ESIMS/
MS m/z 763 [M + Na — 330]", 603 [M + Na — 330 — 160[;
HRMALDIMS mvz[M + Na]* calcd for G4HgsO2:Na 1093.5559, found
1093.5551.

Compound 2: white amorphous powder;a]*> —14.4 ¢ 0.1,
MeOH); IR (KBr) vmax 3463, 3005, 1724, 1517 crh *H NMR (CDs-
OD, 600 MHz) (aglycon moietyp 5.68 (1H, dd,J = 3.3, 2.7 Hz,
H-6), 4.62 (1H, ddJ = 11.8 Hz, H-19a), 4.57 (1H, br m, H-16), 4.01
(1H, dd,J = 11.8 Hz, H-19b), 3.86 (2H, m, H-15), 3.58 (1H, m, H-3),
2.53 (1H, dJ = 2.2 Hz, H-17), 2.26 (1H, m, H-8), 2.10 (1H, m, KB}
2.05 (3H, s, COEl3), 1.65 (3H, s, Me-21), 1.57 (1H, m, H-9), 1.20
(3H, s, Me-18), 1.15 (1H, m, Hei); *3C NMR (CD;OD, 150 MHz)
(aglycon moiety)) 34.8 (C-1), 30.6 (C-2), 78.8 (C-3), 39.7 (C-4), 136.0
(C-5), 126.6 (C-6), 25.3 (C-7), 33.3 (C-8), 46.4 (C-9), 46.5 (C-10),
21.1 (C-11), 30.8 (C-12), 49.7 (C-13), 110.0 (C-14), 71.8 (C-15), 78.0
(C-16), 58.5 (C-17), 15.5 (C-18), 65.1 (C-19), 114.6 (C-20), 23.3 (C-
21), 172.0 COCHg), 20.7 (CCCH3); *H NMR (CDs;OD, 600 MHz)
and'*C NMR (CD;0OD, 150 MHz) (sugar portion), see Table 1; ESIMS
m/z 1151.5 [M+ Na]t, ESIMS/MSnm/z 1091 [M + Na — 60]*, 763
[M + Na — 60 — 328]", 603 [M + Na — 60 — 328 — 160[;
HRMALDIMS mvz[M + Na]* calcd for GeHgsO2sNa 1151.5614, found
1151.5597.

Compound 3: white amorphous powder;a]*®> —11.9 ¢ 0.1,
MeOH); IR (KBr) vmax 3461, 3010, 1507 cni; 'H NMR (CDs;OD,
600 MHz) (aglycon moiety) 5.69 (1H, dd,J = 3.3, 2.7 Hz, H-6),
4.57 (1H, br m, H-16), 3.90 (1H, dd,= 11.5 Hz, H-19a), 3.87 (2H,
m, H-15), 3.62 (1H, dd) = 11.5 Hz, H-19b), 3.58 (1H, m, H-3), 2.52
(1H, d,J = 2.2 Hz, H-17), 2.43 (1H, m, H-8), 2.05 (1H, m, KB}
1.65 (3H, s, Me-21), 1.45 (1H, m, H-9), 1.23 (3H, s, Me-18), 1.05
(1H, m, H-1o); 3C NMR (CD;0OD, 150 MHz) (aglycon moiety) 34.7
(C-1), 30.5 (C-2), 78.9 (C-3), 39.5 (C-4), 136.0 (C-5), 126.2 (C-6),
25.3 (C-7), 33.0 (C-8), 46.8 (C-9), 46.4 (C-10), 21.1 (C-11), 31.4 (C-
12), 49.7 (C-13), 110.5 (C-14), 72.0 (C-15), 78.2 (C-16), 58.7 (C-17),
15.5 (C-18), 63.1 (C-19), 114.4 (C-20), 23.6 (C-2'H};NMR (CDs-
0D, 600 MHz) and*C NMR (CD;0D, 150 MHz) (sugar portion), see
Table 1; ESIMSWz 1139 [M + Na]*; ESIMS/MSm/z 1109 [M + Na
— 30]*, 793 [M + Na — 30 — 316]", 633 [M + Na— 30 — 316 —
160}"; HRMALDIMS m/z[M + NaJ" calcd for GsHgsO2sNa 1139.5614
found 1139.5603.

Compound 4:white amorphous powderg[?%, —2.8 (0.2, MeOH);

IR (KBr) vmax 3454, 2989, 1520 cnt; *H NMR (CDsOD, 600 MHz)
and*C NMR (CDsOD, 150 MHz) (aglycon moiety), superimposable
on those reported for compourdgd*H NMR (CDsOD, 600 MHz) and
3C NMR (CDs;0OD, 150 MHz) (sugar portion), see Table 1; ESIMS
m/z1121 [M + Na]*; ESIMS/MSm/z 775 [M + Na — 346]", 633 [M

+ Na — 346 — 142]"; HRMALDIMS m/z [M + Na] calcd for
CssHgeO22Na 1121.5508, found 1121.5508.

Compound 5: white amorphous powderg]?% +0.4 0.1, MeOH);

IR (KBr) vmax 3477, 3012, 1733, 1718, 1525 cinH NMR (CDsOD,
600 MHz) and'3C NMR (CD;OD, 150 MHz) (aglycon moiety),
superimposable on those reported for compolirithi NMR (CDsOD,
600 MHz) and"*C NMR (CD;0D, 150 MHz) (sugar portion), see Table
1; ESIMSm/z 543 [M + Na]*, ESIMS/MSm/z 453 [M + Na — 90]*,
351 [M + Na— 90 — 102}"; HRMALDIMS m/z[M + Na]* calcd for
CasHagOsNa 543.2570, found 543.2642.

Acidic Hydrolysis of a Crude Pregnane Glycoside Mixture.The

Perrone et al.

°C with 1:1 0.5 N HCHdioxane (100 mL) for 2 h, and the mixture
was then evaporated in vacuo. The residue was partitioned with CH
Cl,—H20, and the HO layer was neutralized with Amberlite MB-3.
The HO layer was then concentrated and passed through a silica gel
column, using CHGH-MeOH—H,0 (7:1:1.2, lower layer) as eluting
solvent to afford cymarose, oleandrose, thevetose, canarose, argelose,
and glucose. The configuration of cymarose, oleandrose, thevetose,
canarose, and glucose was established® &y comparison of their
optical rotation values with those reported in the literatdr@ptical
rotation was determined after dissolving the sugars;@ Bhd allowing

them to stand for 24 h;p-cymarose: §]*> +54.0 ¢ 1.0), p-
oleandrose: 4] —12.4 ¢ 1.0), p-canarose: d]*» —10.5 € 0.1),
p-thevetose: ]%°> +37.6 € 0.1), b-glucose §]%% +50.2 € 0.5). In

the case of argelose, we observed an optical rotation valé® 15.6

(c 0.1); since this sugar is reported here for the first time, comparison
with an optical rotation value reported in the literature was not possible;
thus a b-configuration has been established on the basis of the
consideration that this sugar derives from cymarose and oleandrose
occurring in this plant in the-form.

Biological Activity. Cell Culture. Raw 264.7 mouse cells (ATCC,
LGC Promochem, Sesto S. Giovanni, Milan, Italy) were grown in
Dulbecco’s modified Eagle’s medium (DMEM) supplemented with 10%
heat-inactivated fetal bovine serum, 4 mMylutamine, 10 000 units/
mL penicillin, and 10 00Qug/mL streptomycine (all from Cambrex
Bioscience, Verviers, Belgium) at 3T in an atmosphere of 95%,0
and 5% CQ. Compounds were dissolved in dimethyl sulfoxide (DMSO)
to make a stock solution of &M, which was then diluted in culture
medium to obtain the desired concentrations.

Measurement of TNF-o. Production. RAW 264.7 cells were plated
at 2.5x 1P cells/mL in 24-well culture plates. Cells were allowed to
adhere overnight and then rinsed twice and cultured for 16 h in serum-
free DMEM. Vehicle (DMSO at the appropriate dilutions) and
compounds (3100uM) were then added to the cells for 30 min before
adding LPS (lug/mL) for 4 h. Supernatants were then removed, and
TNF-a release was quantified by the Biotrak ELISA System (Amer-
sham Biosciences, Cologno Monzese, Milan, Italy), according to the
manufacturer’s instructions.
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