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Cinco glicosideos foram isolados a partir das folha®.dmata Ap6s extensivas andlises
espectroscopicas, as estrututas foram identificadas como sendo o 3gB-glicopiranosil-
estigmasteroll)), o acido 3-OB-D-glicopiranosil-oleanélicoZ), o acido 3-O3-D-glicopiranosil-
(1- 3)-D-glicopiranosil-oleandlicad), o &cido 3-OB-D- glicopiranosil-(1- 2)-3-D-glicopiranosil-
oleandlico 8) e 9,19-ciclolanost-24-en-33,21,26-tri-hidréxi-3,26-di-O-gentiobioseb).
Adicionalmente, foram analisados, através de CCD, extratos hidroetandlicos de espas&fiata
existentes no sul do Bradgi.(actinig P. caerulea, P. eduligar.flavicarpa P. elegangsP. foetida P.
miserae P. tenuifilg. A acumulacdo de saponinas foi verificada somentBassiflora alata

Five glycosides were isolated from leaveR.ddlata The structure$-5 were obtained through
extensive spectral analyses as B-D-glucopyranosyl-stigmasterdl) 3-Of3-D-glucopyranosyl-
oleanolic acid2), 3-O{3-D-glucopyranosyl-(1 3)-3-D-glucopyranosyl-oleanolic aci@), 3-O-
B-D-glucopyranosyl-(1 2)3-D-glucopyranosyl-oleanolic acid)and 9,19-cyclolanost-Z4en-
3B,21,26-trihydroxy-3,26-di-O-gentiobiosé®)( Comparison of the TLC profiles of the
hydroethanolic extracts from leaves of otfRassifloraspecies found in the south of Brazil
(P. actinig P. caerulea, P. eduligar.flavicarpa P. elegansP. foetida P. miseraandP. tenuifilg
showed that onlyr. alatapresented saponin accumulation.

Keywords: Passifloracead?assiflora alata passionflower, saponins

Introduction development of methods for the quality control of drug and
phytopharmaceutical preparations. Moreover, since it has
Passion fruits that are nowadays grown throughout theecently been shown th&t alatacould induce respiratory
tropics are native to Latin America and Brazil is the leadingallergy?, quality control methods could be extended to ana-
exporter of passion fruit juideAdditionally to this alimen-  lyze pretended hypoallergenic drugs or beverages contain-
tary function as flavor and as juice in food industEss-  ing passionflower extract8lso, the phytochemical study of
sionflower extract has an ancient tradition in the folk medi-P. alatais justified in view of searching for the still unknown
cine of American and even European countries due its retherapeutically active or allergersabstances.
puted sedative and tranquilizing properies This paper describes the isolation and structure elucida-
AlthoughPassiflora alatas an official drug of the Brazilian  tion of one steroid glycosidé)and four triterpene saponins
Pharmacopoetaand its leaf extract is includes an active  (2-5) from the leaves oP. alata The use of these com-
componentin many Brazilian registered pharma-ceutical pounds as natural markers is also discussed.
preparatiorf there are onlgt few investigations on its chemical
componen®and pharmacological properfie’s Experimental
In view of its pharmaceutical utilization, the knowledge
of the chemical components Bf alatais important for the  Plant material

Aerial parts oPassiflora alataDryander were collected in
“e-mail: graceg@farmacia.ufrgs.br S&o Leopoldo, State of Rio Grande do Sul, Brazil, in February
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1997. A herbarium specimen (ICN 8344) is on deposit in the Peracetylated compourid(1a)

Herbarium of the Botany Department of the Universidade

Federal do Rio Grande do Sul, Porto Alegre, Brazil. Aerial
parts of nativé. actiniaHooker,P. caeruled.., P. edulisSims
var. flavicarpa P. elegandMastersP. foetidaL., P. misera
H.B.K. andP. tenuifilaKillip were collected in different cities

of the State of Rio Grande do Sul.

Extraction and isolation

Air-dried powdered leaves & alata(750 g) were ex-
tracted by maceration in EtOH (plant:solvent, 1:10, w/v)
(2 x 10 days). After evaporation of the ethanolic extract,
the gummy residue was suspended J®H500 mL) and
extracted successively (4 x 200 mL) with chloroform, ethyl
acetate and-butanol. Evaporation of the-butanol frac-

tion yielded the crude saponin fraction (26 g) whose a part
(12 g) was chromatographed on a Si gel column using

CHCI5:EtOH:AcOH (60:40:6, v/v) yielding purz(7 mg),
fractions A (40 mg), B (95 mg), C (180 mg) and D (840
mg). Fraction A was, after usual peracetylatj@ubmit-
ted to preparative TLC [Si gel GE, mobile phase
AcOEt:cyclohexane (1:1, v/v)] yielding 17 mg of
peracetylated (1a) and 14 mg of peracetylatéd(2a).
Fraction B yielded pur& by CC (15 mg) using-
BUOH:AcOH:H,0 (5:3:1, v/v) and, after peracetylation
and CC, peracetylate®i (3a) (12 mg). Compound (35
mg) was obtained from fraction C by precipitation. Com-
pound5 (230 mg) was isolated from fraction D through
CC usingn-BuOH saturated with 5O.

Chromatographic analysis

Analytical TLC aluminum sheets coated with Si gel
GFy54 (Merck) were used. Air-dried powdered leaves of

Passifloraspecies were extracted, separately, by maceration

in EtOH (plant:solvent, 1:10, w/v) (2 x 10 days). After

evaporation of the ethanolic extracts, the gummy residues
were dissolved, separately, in MeOH for TLC comparison.

Saponins were analyzed using CHEtOH:AcOH

(60:40:6, v/v) as the mobile phase and the spots were

visualized by heating (100 °C) the anisaldehyd&®)-
sprayed plates.

General

FAB-MS analysis were performed in positive mode
on a Kratos MS 80 instrument. NMR spectra were

recorded on a Bruker AM 400 spectrometer. Compounds

2, 3and4 were hydrolyzed as described by Kartnig and
Wegschaid€el® in order to analyze the aglycone and
sugar components.

Peracetylated 3-@-D-glucopyranosyl-stigmasterdH
NMR (400 MHz, CDC}) 50.69 (s, 3 H, CKt18), 0.79 (dJ
7.0 Hz, 3H, CH-26 or CH-27), 0.80 (t) 7.0 Hz, 3H, CH#
29), 0.84 (dJ) 6.5 Hz, 3 H, CH-26 or CH-27), 0.98 (s, 3 H,
CH5-19), 1.01 (d) 6.5 Hz, 3H, CH-21), 1.25 (br, s, 2 H, H-
25, H-16), 1.52 (m, 1 H, H-24), 2.00-2.10 (4 x OAc), 3.49 (m,
Ha-3), 3.68 (dddJ 9.9, 4.8, 2.5 Hz, 1 H, glc-H5), 4.10 (dd,
12.0,2.5Hz, 1 H, glc-H6b), 4.25 (dH12.0, 4.9 Hz, 1 H, glc-
H6a), 4.60 (dJ 8.0 Hz, 1 H, glc-H1), 4.96 (dd 9.5, 8.0 Hz,

1 H, glc-H2), 5.05 (m, 1 H, H-23), 5.10 (m, 1 H, glc-H4),
5.15 (m, 1 H, H-22), 5.20 {,9.5 Hz, 1 H, glc-H3), 5.35 (br,
s,J5.1 Hz, 1 H, H-6)13C NMR see Table 1.

Peracetylated compouriti(2a)

Peracetylated 3-@-D-glucopyranosyl-oleanolic acid.
1H NMR (400 MHz, CDC}) 50.74 (s, 4 H, CH26, H-5),
0.91(s, 6 H, CH29, CH;-24), 0.92 (s, 6 H, CKH30, CH;-
23), 1.10 (s, 3 H, CH27), 1.25 (s, 3 H, CH25), 2.02-
2.08 (4 x OAc), 2.81 (ddl 4.3, 13.6 Hz, H-18), 3.11 (dd,
J4.8,11.5 Hz, 1 H, H-3), 3.69 (dddl2.7, 5.5, 10.0 Hz,
glc-H5), 4.12 (dd,J 3.0, 12.0 Hz, glc-H6b), 4.26 (dd,
5.3, 12.0 Hz, glc-H6a), 4.55 (d,8.0 Hz, glc-H1), 5.03
(dd, J 9.8, 8.0 Hz, glc-H2), 5.06 (dd,9.0, 8.5 Hz, glc-
H4), 5.22 (t,J 9.5 Hz, glc-H3), 5.26 (] 3.5 Hz, H-12);
13C NMR see Table 1.

Peracetylated compouri(3a)

Peracetylated 3-@-D-glucopyranosyl-(L 3)-3-D-
glucopyranosyl-oleanolic acidH NMR according to the
literaturéL; 13C NMR see Table 1.

Compound

3-O-{3-D-glucopyranosyl-(1. 2)-3-D-glucopyranosyl-
oleanolic acidlH NMR (400 MHz, GDsN) 50.81 (s, 3 H,
CH5-24), 0.94 (s, 3 H, Ck29), 0.98 (s, 3 H, Ck26), 1.00
(s, 3 H, CH-30), 1.08 (s, 3 H, Ck25), 1.25 (s, 3 H, CH
23),1.28 (s, 3 H, Ck27), 3.29 (m, 2 H, H-3, H-18), 3.89
(m, 2 H, glcl-H5, glcll-H5), 4.11 (m, 1 H, glcll-H2), 4.14
(m, 1 H, glcl-H4), 4.23 (m, 1 H, glcll-H3), 4.25 (m, 1 H,
glcl-H2), 4.30 (m, 2 H, glcl-H64a, glcll-H6a), 4.31 (m, 1 H,
glcl-H3), 4.33 (m, 1 H, gicll-H4), 4.46-4.52 (m, 2 H, glcl-
H6b, glcll-H6b), 4.90 (dJ) 7.6 Hz, glcl-H1), 5.36 (d] 7.6
Hz, glcll-H1), 5.46 (br, s, 1 H, H-1233C NMR see Table
1; fab-ms (positive ion mode)/z803 (M+Na}, 273, 203.

Compoundb

(quadranguloside): 9,19-cyclolanostZ2dn-33,21,26-
trinydroxy-3,26-di-O-gentiobiose (quadrangulosidiy.
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Table 1 13C NMR (100 MHz) chemical shift data af, 2a, 3a, 4 and5.

o (ppm)
la 2a 3a 4 5

Carbon CDC} CDCly CDCly CsDgN CsDgN

1 38.9 38.8 38.4 38.7 32.3

2 31.8 27.7 27.6 26.6 30.2

3 80.0 90.5 90.5 89.0 88.9

4 42.2 38.3 38.8 39.5 41.4

5 140.2 55.4 55.5 55.8 47.6

6 122.1 18.1 18.1 18.5 21.3

7 31.8 29.7 32.6 33.3 27.9

8 31.8 39.2 39.2 39.7 47.6

9 50.2 47.6 47.6 48.0 20.1

10 36.7 36.7 36.7 36.9 26.4

11 21.2 23.6 234 23.8 26.4

12 39.6 122.2 122.6 122.5 35.9

13 42.2 143.¢ 143.5 145.0 45.6

14 56.8 41.6 41.6 42.2 49.1

15 24.3 25.8 25.7 28.3 324

16 29.7 23.0 22.9 23.8 26.7

17 55.9 46.5 46.4 46.7 43.1

18 12.0 41.0 40.9 42.0 18.8

19 19.3 46.0 45.9 46.5 30.0

20 40.5 30.6 30.6 31.0 46.8

21 21.2 33.9 33.8 34.3 61.8

22 138.2 32.6 324 33.3 30.9

23 129.3 27.7 27.7 28.2 25.2

24 51.2 15.2 15.2 15.5 131.3

25 31.8 16.3 16.2 16.8 132.0

26 21.® 17.0 17.0 17.4 67.8

27 19.® 25.7 25.8 26.2 22.3

28 24.3 183.v 182.6 180.4 19.9

29 12.2 33.1 33.0 33.2 25.9

30 - 23.4 235 23.8 15.6

B-gentiobiose

glcl-1 99.6 102.© 103.0 105.1 glcl-I’ 103.4/106.9
glcl-2 715 71.6 73.2 83.4 glcl-I’ 75.0/75.7
glcl-3 72.9 72.8 78.9 78.0 glcl-I’ 78.4/78.4
glcl-4 68.5 68.7 68.7 71.7 glcl-I’ 71.7/71.7
glcl-5 71.7 71.5 71.4 78.4 glcl-I' 77.3/77.2
glcl-6 62.1 62.2 61.7 62.8 glcl-I' 70.3/70.0
glcll-1 - 100.9 106.0 glell-Ir 105.4/105.5
glcll-2 - 71.6 77.1 glcll-Ir 75.3/75.2
glcll-3 - 72.9 77.9 glcll-Ir 78.6/78.5
glcll-4 - 68.1 71.7 glcll-Ir 71.7]71.6
glcll-5 - 71.0 78.3 glcll-Ir 78.5/78.5
glcll-6 - 62.4 62.7 glcll-Ir 62.9/62.8

a)interchangeable attributions: Acetdi® 170.7, 170.4, 169.4, 169.3, 20.8, 20.7, 20.6 (2x); Ac€mt&70.6, 170.3, 169.4, 169.1, 20.7 (2x), 20.6 (2x);
Acetate3a 170.7, 170.5, 170.3, 169.3, 169.2 (2x), 168.7, 21.0, 20.7 (2x), 20.6, 20.5 (2x), 20.2.

NMR (400 MHz, GDsN) 60.20 (br, s, 1 H, H-19a), 0.45 (br,  Results and Discussion

s, 1 H, H-19b), 0.9 (s, 3 H, G28), 1.03 (s, 3 H, C18),

1.07 (s, 3 H, CH30), 1.27 (s, 3 H, C§29), 1.93 (s, 3 H, Then-BuOH extract oP. alatawas submitted to Si gel
CH;-27), 3.58 (m, 1 H, H-3), 3.82 (m, 1 H, H-21a), 3.90  CC to yield compound&-5 and their identification was
(m, 4 H, glcll-H3, glcll’-H3, glcll-H5, glcll’-H5), 4.05 (m, achieved through the combined use of mass and NMR
7 H, H-21b, glcl-H2, glcI’-H2, glcll-H2, glcIl'-H2, glcl-H5, spectroscopy.

glcl’-H5), 4.20 (m, 6 H, glcl-H3, glcI’-H3, 4 x glc-H4), ThelH NMR spectrum ofadisplayed signals &0.69
4.33 (m, 4 H, glcl-H6, glcll-H6), 4.48 (m, 2 H, glcll-H6), and 0.98 (s, 3 H each) for two tertiary methyl groups, two
4.55 (m, 2 H, H-26), 4.82 (m, 3 H, gIcl-H1, glcI'-H6), 4.89  doublets (3 H each) 8t0.79 0 7.0 Hz) and 0.84)(6.5 Hz)
(d,J8.0Hz, 1H,glcI'-H1), 5.10 (d, 7.6 Hz, 1 H, glcII'-H1), assignable to an isopropyl group and the presence of another
5.15(dJ 8.0 Hz, 1 H, glcll-H1). 5.52 (8,6.8 Hz, H-24)13C secondary methyl & 1.01 (d,J 6.5 Hz, 3 H). A triplet
NMR see Table 1. centered ab 0.80 J 7.0 Hz, 3 H) was attributed to a primary



Vol. 12 No. 1, 2001 Steroidal and Triterpenoidal Glu
methyl. These characteristic signals suggested a steroid
skeleton. Three olefinic proton signal®a.35 (br, dJ 5.1
Hz),d 5.15 (m) and ab 5.05 (m) were attributed to H-6, H-

22 and H-23, respectively, and together with the signal at
3.49 (m, 1 H, K-3) they are characteristic fa¥-223p3-
hydroxysterol$2.13.14 Comparison o¥3C NMR spectrum
(Table 1) and the 2D-HSQC spectrum with spectral data of
related sterols found in the literature indicated that compound
1 is the sterol glycoside 3-@-D-glucopyranosyl-
stigmasterol isolated as a peracetylated derivative. Its
occurrence in nature has only been reported several times
although the aglycone is widely found.

Acid hydrolysis of2, 3 and4 furnished oleanolic acid
and glucose (Glc). Both were identified through co-TLC
with authentic samples.

The FAB-MS (positive ion mode) spectrum Bf
indicated the molecular mass 618 due to the quasi-
molecular ion peak an/z641 (M+Na}. In addition, there
were two characteristic peaksatz203 and 248 denoting
the retro-Diels-Alder fragmentation commonly found in
the spectra of oleanane or ursane derivativeBareful
comparison of thé3C NMR data of peracetylated
compound2a (Table 1) with those of peracetylated
dumosasaponin%allowed the unambiguous assignment
of the signals of the oleanolic acid aglycone. The presence
of one 3-D-Glc was evidenced through the anomeric
signal atd, 102.9 ¢, 4.55, d;J 8.0 Hz, 1 H) and the
sugar substitution at C-3 of the aglycone was established
(& C-3 90.5). These conclusions were confirmediy
IH cosY, 1H-13C cOSY and ROESY experiments.
Therefore, compoun@ was identified as 3-@-D-
glucopyranosyl-oleanolic acid, already isolated from
Chenopodium quind&.

1a R= (AcO)qglc

HOH,C,

5 R= gentiobiose
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For compound@ the molecular formula SHggO, 3 Was
deduced based on the FAB-MS spectrum, which displayed
a pseudo-molecular ion peakratz803 (M+Na) and it
also showed fragments @at/z203 andn/z248. Detailed
comparison of3C NMR data oBaand2a showed thada
structurally differs fron2aonly by the presence of signals
for another hexose. Thus, as in the casgaptompound
3apresented a free carboxyl group at position C-28 while
a GlgGlc-constituted disaccharide was substituted at C-3.

Considering the sugar carbon chemical shifts, the
correlation experimentdH-1H COSY,1H-13C COSY) and
literature data, we could identif§a as the peracetylated
derivative of 3-OB-D-glucopyranosyl-(1 3)-3-D-gluco-
pyranosyl-oleanolic acid, an already known sapénin

The great similarity of thé3C NMR spectrum o#
with that of3a(Table 1) showed thdtwas also a derivative
of oleanolic acid with two Glc residues substituted at carbon
3. The FAB-MS spectrum dfexhibited a peak an/z803
(M+Na)* and was consistent with the presence of these
two Glc residues. The interglycosidic linkage of this
disaccharide was deduced to be Gle@)Glc from the
deshielding in thé3C NMR spectrum oft of one of the
CH units of this moietyd 83.4). Thus4 was determined
to be 3-OB-D-gluco-pyranosyl-(1. 2)-3-D-gluco-
pyranosyl-oleanolic acid, already isolated frBassiflora
quadrangulari$” andLuffa acutangulg.

The most singular feature 8fis the presence of two
upfield shifted signals ai 0.20 and 0.45 in thtH NMR
spectrum which are characteristic of geminal cyclopropane
protons. It also displayed signals corresponding to five me-
thyl singulets § 0.9, 1.03, 1.07, 1.27, 1.93) and one olefinic
proton atd 5.52 (t,J 6.8 Hz) together with four anomeric
protons § 4.82, 4.89, 5.10 and 5.15). These data, in accor-

2 R=glc

2a R= (AcO)glc

3 R= gle(1-3)glc

3a R= (AcO)glc(1-3)(AcC)sglc
4 R=gle(1-2)glc

Figure 1.
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dance with13C NMR spectrum (Table 1), suggested a References

cycloartane triterpene skeletditd-1H COSY andtH-13C
COSY experiments showed the presence of two gentiobioses
located at positions C-3 and C-26. Through detailed com-
parison of these data with those from the literatbingas
identified as 9,19-cyclolanostan24n-33,21,26-trihy-
droxy-3,26-di-O-gentiobiose, already isolated from
Passiflora quadrangularit? and named quadranguloside.

This study allowed us to identify five glycosides from

the leaves oP. alata. Although none of them are specific
to P. alata their association in a single plant is unique, so
we wonder if we could use them as a phytochemical tracer
to either authentify the exclusive useRofalatain phar-
maceutical preparations, or to certify the lacR.aflatain
therapeutic preparations elaborated from other passion-
flower species. Furthermore, the TLC profiles of the
hydroethanol extracts from the leavesRafsifloraspe-
cies found in the State of Rio Grande do Sul (south of Bra-
zil), P. actinia P. alata, P. caerulea, P. eduliar.flavicarpa,
P. elegansP. foetida P. miseraand P. tenuifilashowed
accumulation of saponiranly in P. alata As far as we
know, saponins have only been reported far
quadrangularisL.17.19andP. edulisSim?.

Since secondary metabolite content can vary as a
function of multiple factors (such as environmental
conditions and harvest periotyproduction of this analysis
over a long period of time is of course needed before the
effectiveness of our method is totally demonstrated. We
are currently pursuing this goal.
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