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ABSTRACT

Aeria partsof E. agavifoliumG. yielded 3-O-(B-D-glucopyranosyl) betulinic
acid 28-O-(B-D-glucopyranosyl) ester, 3-O-(B-D-glucuronopyranosyl)
betulinic acid 28-O-(B-D-glucopyranosyl) ester, 3-O-(B-D-galactopyranosyl)
betulinic acid 28-O-[ 3-D-glucopyranosy! (1— 3)-B-D- glucopyranosyl] es-
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ter, 3-O-[3-B-D-glucopyranosyl (1—2)-a-L -arabinopyranosyl] betulinic acid
28-0O-(B-D-glucopyranosyl) ester and the already known 3-O-3-D-
glucopyranosy! betulinic acid. The structures of the isolated compounds

were determined using spectroscopic methods.
© 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

EryngiumL. isacomplex genuswith ca. 250 spe-
cies, gpproximately 29 speciesgrowing inArgentind®,
Theddimitation of the speciesisfrequently laborious,
particularly for the Sec. Areataser. Platyphyllafrom
the South of Brazil, Paraguay and East of Argentina
(coastal zoneof theRiodelaPlata).

Eryngium (subfamily Sanicul oideae) isknown to
contain acetylenes262%  flavonoids and
coumaring*123328 gnd ciclohexenone derivatives™.
Several classes of terpenoids have been described,
such as essential 0il %2331 sesquiterpenes™, phy-
tosterol 9, sapogening41617.20.211 gnd triterpenesa-
poni ns[5,13,15,18—20,22,23,25,27] .

Inthis paper wereport theisol ation and structure
elucidation of five triterpene saponins, 1 - 5 from
Eryngiumagavifolium Griseb,

RESULTSAND DISCUSSION

Then-butanol solublefraction of the EtOH extract
of thefresh aerial partsof E. agavifoliumG. gavesa-
poninsl — 4 and the already known 3-O-f-D-
glucopyranosylbetulinic acid 589,

Fivetriterpenesgponins(1-5) wereisolated, which
were purified by successive chromatographic steps,
anditsstructurewasmainly determined by NMR andy-
sis, including 1D and 2DNMR (*H -HCOSY,
TOCSY, NOESY, HSQC, HMBC), and mass spec-
trometry

Compound 1 was obtained asan amorphouswhite
powder. ThelR spectrum showed abroad absorption
dueto hydroxyl groups near 3388 cm?, aswell asab-
sorption attributableto acarbonyl group of theester at
1731 cm*. Compound 1 exhibited in HRFABMS a
quasi-molecular ion peak at m/z803.9716, cons stent
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with amolecular formulaof CH,O,,Na. Also, we
observed other significant peaksin thespectrum at n/z
641 [M +Na-162], and 479 [M+Na- 2 x162] indicat-
ing thelossof two hexoseresidues.

The'H NMR spectrum of 1 (TABLE 1) clearly
showed presence of five tertary methyl groups at
5,,0.96, 0.93, 0.86, 0.79 and 0.75 (each 3H, s, H-
23, H- 27, H- 26, H- 23 and H- 24), one secondary
methyl at &, 1.62 (3H, br s, H-30) and one exo-
methylenegroup at 5, 4.62 and 4.75 (each 1H, br s,
H-29aand H-29b). Moreover, displayed signalsfor
two anomeric protonsat 5,4.24 (d, J=7.2 Hz) and
5.37(d, J=8.2Hz), which gave correlations, in the
HSQC spectrum, with anomeric carbon signalsat 5.
105.2 and 95.5, respectively.

Thecomparison of *H and *C NMR data(TABLE
1) with of dataof literature, permitted assignment the
structure of thebetulinic acid for theaglycon moiety, in
relation to report for Janeczkoet al.1990.

Thering protons of the monosaccharide residues
were assigned starting from the readily identifiable
anomeric protonsby meansof *H—*H COSY, TOCSY,
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HSQC and HMBC spectroscopic experiments
(TABLE2).

Theanomeric protonsato4.24 (d, J=7.2Hz) and
5.37(d, J=8.2Hz) correlated with the carbon signals
at 687.9and 177.0, respectively, in the HMBC spec-
trum (TABLE 3). In pyranosides, the six-membered
ring generaly formsachair of fixed conformation pro-
viding aclassfication of theprotonsasaxid or equato-
rial. Therefore, the coupling patternsare characteristic
of thestereochemistry of thetype of the carbohydrate.
For example, if theH-2isaxial, asitisfor gluco and
galacto stereochemistry, thenasmall coupling constant
(®J,,) of ca 2-4 Hz is observed as resulted of the
gauche conformation of H-1 and H-2 following the
Karplus relation (dihedral angle ca 60°) The trans
diaxial relationship of H-1 and H-2 in S-anomers of
sugarswith agluco and galacto configuration leadsto
larger (7-9 Hz) coupling constants (dihedral angleca
180°). The anomeric coupling constants obtained for
both sugar unitswereindicative of a-configuration.
The protons sequence in each glycosyl residue was
deduced from H-'H COSY experiment and the
HMQC correlated al proton resonances with those of
the corresponding carbons and reveal ed the presence
of two termina glucopyranosyl units. Thering protons
of theglucosyl resdueswereassigned starting fromthe
anomeric protons by means of the COSY, HMQC,
HMBC (TABLE 3) and NOESY spectra.

All carbon signdsdueto thesesugar moietieswere
assigned by comparisonwith literature datal®.

Onthebasisof theaboveresults, thestructure of 1
was determined as 3-O-(3-D-glucopyranosyl) betulinic
acid 28-O-(B-D-glucopyranosyl) ester, anew natural
compound.

Compound 2 was obtai ned asan amorphouswhite
powder. The IR spectrum showed a broad absorp-
tion dueto hydroxyl groups near 3388 cm* aswell as
two absorptionsattributable to an ester carbonyl group
and acarboxilic acid group at 1731 and 1710 cm?,
respectively. The FABM S of compound 2 showed a
quasimolecular ion pesk at m/z 817 [M + Na]*. Other
significant peaksinthespectrumwereat 655[M + Na
—162],and 479 [M + Na - 162 - 176] that indicated
theloss of one hexose and aglucuronic acid residue.
The positive HRFABM S showed aclustered mol ecu-
lar ion peak at m/z 817.9551 that accounted for the
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TABLE 1:*H and *C NM R spectroscopic data for aglycone moietiesof compounds 1-4°

1b 2c 3d 4b
Atom 8'H 8C 8'H 8C 5'H 8C 5'H s8c
1 1.45m,0,70m  39.1 0.97m,1.67m 39.1 1.50m, 0.82 m 393 1.39m,069m 39.1
2 19m,1.75m 258 200m,1.62m 26.1 1.90m, 1.60 m 260 200m,1.80m 258
3 3.29d(10.3Hz) 889 3.20dd(10.2,45) 895 320m 89.1 321lm 89.3
4 39.3 39.3 39.6 39.6
5 0,62d (9 Hz) 55.2 0.75d (8.5H2) 56.3 0.65d (8.0) 559 0.60d(9Hz) 556
6 150m,1,40m 187 1.53m, 1.43m 184 1.50-1.40 m 181 150m,1.30m 18.6
7 1.40m 34.3 142m 34.6 140 m 33.1 145m 345
8 41.4 41.0 41.2 41.1
9 126 m 50.8 1.28m 51.2 1.25m 50.5 1.20m 50.9
10 38.9 37.1 37.1 38.9
11 1.30m,1.15m 209 1.20m, 1.10 m 21.0 1.30-1.10 m 215 125m,1.07m 211
12 1.76m,1.20m 26.1 1.65m, 1.23m 25.9 1.62, 1.26 259 1.70m,1.10m 26.1
13 255m 37.9 2.34m 385 220m 384 258 m 38.3
14 429 425 43.1 42.3
15 1.20-1.00 m 304 1.32m,1.20m 29.7 1.35-1.15m 295 125-1.05m 30.3
16 257m,141m 317 250m, 1.48 m 319 220m,1.30-115m 323 256m,146m 32.1
17 56.9 56.8 56.4 57.1
18 1.64m 49.3 1.68m 49.6 1.56 m 49.4 1.69m 49.8
19 341m 47.3 340m 47.2 325 m 47.2 3.30m 47.6
20 150,6 150.8 150.7 150.7
21 210m,1.30m 305 1.95m, 1.40m 304 200m, 1.46 m 302 1.95m,140m 304
22 213m,140m 364 2.00m, 1.45m 365 200m,135120m 359 211m,142m 36.6
23 1.10s 27.8 1.04s 27.6 0.97s 28.2 1.08s 27.9
24 0.95s 15.9 0.84s 16.1 0.75s 16.9 0.98s 16.0
25 0.67s 16.0 0.88s 16.0 0.78s 16.8 0.65s 15.8
26 1.00s 16.0 0.97s 155 0.85s 159 1.00s 16.1
27 0.87s 16.8 1.02s 151 0.92s 14.9 0.85s 15.9
28 174.9 175.6 175.1 175.2

29a 4.62brs 4.65br s 4.56br s 4.65br s
110.2 109.3 110.7 110.0

29b 475brs 4.73br s 4.68br s 4.81br s
30 1.61brs 19.0 1.72 brs 185 1.68brs 19.1 1.67brs 19.2

3At 500 MHz. Assignments based on COSY and HMQC spectra. J in Hz in between parenthesis; © in pyridine-d,, <in DMSO-d,,

din MeOD

molecular formulaC,H_O,,. The'H NMR spectrum
of 2 (TABLE 1) displayed signalsfor two anomeric
protonsat 6 4.44 (d, J=7.6 Hz) and 5.42 (d, J=8.2
Hz) which corrdated withthecarbonsignalsat 6 103.8
and 95.2, respectively, in the HM QC spectrum. The
anomeric coupling constants obtained for both sugar
units were indicative of a 3-configuration for both
monosaccharides.

Comparison of the *C NMR spectral data of 2

with thosereported in literaturé'*! indicated that the
structurefor 2wasabetulinic acid glycoside.

The cross-peak inthe HMBC spectrum (TABLE
3) between 6 4.44 and & 89.7 showed that a
monosaccharidemoiety waslinked tothebetulinicacid
at C-3 while the cross-peak between 6 5.42 and &
176.2 showed that the second monosaccharide moi ety
waslinked to theaglycon at C-28. Thering protons of
the sugar residues were assigned starting from the

——————, Natural Products
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TABLE 2: 'H and 3C NM R spectroscopicdatafor sugar moietiesof compounds1-42

1b 2c 3d 4b
Atom 8'H 8 C 8'H s C 8'H 8C 8'H 8C
1 492d(7.2) 105.0 4.35d (7.6) 1058 4.57d(7.0) 4.81br s 104.9
2 391 m 74.8 3.20(dd, J=10, 2.7) 74.6 3.26 m 423 m 82.2
3 411 m 78.0 3.40 m 77.1 319 m 430 m 71.2
4 424 m 70.0 3.46 (t9) 72.8 343 m 448 m 74.5
m
5 403 m 77.7 3.56d (11) 75.6 m 400 m 62.4
6a 440m 339 m
6b' 427m 622 176.3 352 m
1 6.26 d (7.8) 95.1 5.52d (8.2 5.37d (8.0) 6.20 d(8.0) 105.6
2 401 m 75.0 3.26 m 73.2 320 m 402 m 76.6
3" 421 m 78.0 3.35m 70.8 330 m 418 m 78.0
4" 450 m 71.2 3.461(8.8) 73.0 321 m 3.90m 71.7
5 427 m 78.2 340 m 77.8 313 m 4.32m 76.3
6a" 4.27m 62.2 3.73dd (12.1, 4.2) 614 339 m 439 m 62.2
6b" 4.38m 3.86d(12.1) 362 m 410 m
1" 4,14 d (8.0) 6.33d(7.8)
2" 305 m 414 m
3" 310 m 424 m
4" 335 m 431 m
5™ 307 m 398 m
6a" 349 m 3.86 m
6b™ 372 m 428 m 623

3 At 500 MHz. Assignments based on COSY and HMQC spectra. J in Hz in between parenthesis, ®in pyridine-d,, <in DMSO-d,,
din MeOD; @ Multiplicities assigned from DEPT spectra. ® The assignments were based on HMBC and HM QC experiments (125

MHz for *C and 500 MHz for *H NMR)

anomeric protons by means of the COSY, HMQC,
HMBC (TABLE 3) and NOESY spectra, thus the
hexosyl moiety at C-3 was identified as a B-D-
glucuronopyranosi! unit, whilethat at C-28 was coinci-
dent withap-D-glucopyranosi| moiety. All thesedata
allowed usto assign compound 2 asthe new natural
saponin 3-O-(B-D-glucuronopyranosyl) betulinicacid
28-O-(B-D-glucopyranosyl) ester.

ThelR spectrum of compound 3 showed abroad
absorption dueto hydroxyl groupsnear 3388 cm* as
well asone strong absorption peak attributableto car-
bonyl ester group at 1730. The FABM S of compound
3 showed aquasimolecular ion peak a m/z 965[M +
Na]*. Other significant peaksin the spectrum were at
803 [M + Na-— 162], and 641 [M + Na - 162 - 162]
dueto sequential lossesof hexosyl units. Thepositive
HRFABM S showed aclustered molecular ion peak a
m/z 966.1120 giving a molecular formula of
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C,.H.,0O,,and consistent with atriterpene glycoside
containing threehexosyl moieties.
Thesignasidentifiedinthe'HNMR spectraand
(TABLES 1 and 2) allowed usto establish the struc-
ture of compound 3 as 3-O-(3-D-gal actopyranosyl)
betulinic acid 28-O-[ 3-D-glucopyranosyl (1—3)-3-D-
glucopyranosyl] ester. The tHNMR spectrum of 3
(TABLE 1) showed threeanomeric protonsignalsat 6
4.57(d,J=7.0Hz),5.37(d, J=8.0Hz) and 4.14 (d,
J=8.0Hz) that correlated with thesignalsa 102.5,
93.5and 103.4, respectively, inthe HM QC spectrum.
The cross-peaksinthe HMBC spectrum (TABLE 3)
between thesignalsat 6 4.57 and 687.7 showed that
the 3-D-gal actopyranosyl moiety waslinked to the
aglycon at C-3, between  5.37 and 56177.3 showed
that a 3-D-glucopyranosyl moiety waslinked to the
aglycon at C-28 whilethe cross-peak between 6 4.14
and 681.3 showed that a 3-D-glucopyranosyl moi ety

A Tudéan Journal
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r ;(r)?]t;;)nnce Carbon resonances
1
3.01 (H-3) - C-2(24.9),C-4 gfgso)Z)CS (54.9), C-1'
424 (H-1) » C-3(87.9), C-2' (73.7)
3.00 (H-2) —» C-1' (105.2), C-3 (76.7), C-4' (69.4)
3.26 (H-3) —» C-2' (73.7), C-4' (69.4)
3.08 (H-4) —> C-2' (73.7), C-3 (76.7), C-5' (76.5)
3.01 (H-5) —» C-4' (69.4), C-6' (60.5)
3.37 (H-6a) — C-4' (69.4), C-5' (76.5)
3.65 (H-6b") — C-4' (69.4), C-5' (76.5)
5.37 (H-1") —» C-28(177.0), C-2" (72.3)
3.10 (H-2") —» C-1" (95.5), C-3" (74.2), C-4" (69.6)
3.24 (H-3") > C-2" (72.3), C-4" (69.6)
3.16 (H-4") — C-2" (72.3), C-3" (74.2), C-5" (77.6)
3.11(H-5") — C-4" (69.6), C-6" (60.5)
3.47 (H-6a") —» C-4" (69.6), C-5" (77.6)
3.65 (H-6b") —» C-4" (69.6), C-5" (77.6)
2
320 (H-3) > C-2(29.8), C-4 ggéllé,)c-5 (56.1), C-1'
444 (H-1) —> C-3(89.7), C-2' (78.3)
3.45 (H-2) —» C-1' (103.8), C-3 (77.1), C-4' (72.8)
3.40 (H-3) —» C-2' (78.3), C-4' (72.8)
3.46 (H-4) —» C-2' (78.3), C-3' (77.1), C-5' (78.5)
3.56 (H-5) —» C-4' (72.8), C-6' (176.3)
5.42 (H-1") » C-28(176.2), C-2" (73.8)
3.26 (H-2") > C-1" (95.2), C-3" (78.3), C-4" (72.9)
3.35(H-3") > C-2" (73.8), C-4" (72.9)
3.46 (H-4") > C-2" (73.8), C-3" (78.3), C-5" (77.8)
3.40 (H-5") —» C-4" (72.9), C-6" (62.0)
3.73 (H-6a") —> C-4" (72.9), C-5" (77.8)
3.86 (H-6b") — C-4" (72.9), C-5" (77.8)
3
302 (H-3) > C-2(24.9),C-4 ggfg0-5 (54.9), C-1'
457 (H-1) - C-3(87.7), C-2' (71.6)
3.26 (H-2) - C-1' (102.5), C-3 (74.9), C-4' (69.8)
319 (H-3) —» C-2' (71.6), C-4' (69.8)
3.43 (H-4) - C-2 (71.6), C-3 (74.9), C-5 (73.5)
3.29 (H-5) —» C-4' (69.8), C-6' (60.0)
3.39 (H-6a) — C-4' (69.8), C-5' (73.5)
3.52 (H-6b") - C-4' (69.8), C-5' (73.5)
5.37 (H-1") —» C-28 (177.3), C-2" (74.8)

Proton
r esonance Carbon resonances
3.20 (H-2") — C-1" (93.5), C-3" (81.3), C-4" (71.3)
3.30 (H-3") > C-2" (74.8), C-4" (71.3), C-1" (103.4)
3.21 (H-4") — C-2" (74.8), C-3" (81.3); C-5" (77.5)
3.13(H-5") — C-4" (71.3), C-6" (60.5)
3.39 (H-6a") — C-4" (71.3), C-5" (77.5)
3.62 (H-6b") —» C-4" (71.3), C-5" (77.5)
414 (H-1") —» C-3" (81.3), C-2" (73.3)
3.05(H-2") —» C-1" (103.4), C-3" (76.8), C-4" (70.5)
3.10(H-3") > C-2" (73.3), C-4™ (70.5)
3.35(H-4") — C-2" (73.3), C-3" (76.8), C-5" (76.3)
3.07 (H-5") — C-4" (70.5), C-6™ (61.2)
3.49 (H-6a") > C-4" (70.5), C-5" (76.3)
3.72 (H-6b") —» C-4" (70.5), C-5" (76.3)
4
3.40 (H-3) - C-2(29.8),C-4 g)g46g)c5 (55.6), C-1'
4.81 (H-1) > C-3(89.6), C-2'(82.2)
423 (H-2) - C-1' (104.9), C3((l70352g) C-4 (67.5), C-1"
4.30 (H-3) —> C-2' (82.2), C-4' (67.5)
4.48 (H-4) —> C-2'(82.2), C-3'(73.2), C-5' (64.4)
3.95 (H-54) — C-4 (67.5), C-1' (104.9)
4.09 (H-5b") — C-4 (67.5), C-1' (104.9)
5.30 (H-1") > C-2' (82.2), C-2" (76.6)
4.02 (H-2") > C-1" (105.6), C-3" (78.0), C-4" (71.7)
4.18 (H-3") > C-2"(76.6), C-4" (71.7)
4.00 (H-4") > C-2" (76.6), C-3" (78.0), C-5" (78.3)
3.98 (H-5") > C-4" (71.7), C-6" (62.2)
4.32 (H-6a") — C-4" (71.7), C-5" (78.3)
4.39 (H-6b") — C-4" (71.7), C-5" (78.3)
6.33 (H-1") > C-28 (175.2), C-2" (74.1)
4.14 (H-2") > C-1" (95.4), C-3" (78.6), C-4" (71.2)
4.24 (H-3") > C-2" (74.1), C-4™ (71.2)
431 (H-4") > C-2" (74.1), C-3" (78.6), C-5" (79.2)
3.98 (H-5") —> C-4" (71.2), C-6™ (62.3)
3.86 (H-6a") > C-4" (71.2), C-5" (79.2)
4.28 (H-6b™) — C-4" (71.2), C-5" (79.2)

waslinkedto C-3".

Thedtructureof thechain sugar wasconfirmed from
the observed NOEsacrosstheglycosidiclinkages. Al
the carbon signa sdueto these sugar moietieswerein
good agreement with literature data®?.

According to the analysis of both HMQC and
HMBC spectradl the proton sugar unitswereassigned
(TABLE?2).

——————, Natural Products
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Compound 4 showed aquasimolecul ar ion peak at
m/z 935 [M + Na]*, and the molecular formula
C,,H..O,, was determined by HRFABMS. Further-
more, fragmention peaksat m/z 773[M + Na— 162",
641 [M + Na— 162 — 132]*, 611 [M + Na— 162 —
162]*, inthepositive FABM Sindicated thel oss of two
hexose unitsand one pentose unit. Spectral analysis
(*HNMR, BCNMR, H-'HCOSY, HMQC and
HMBC) of 4 revea ed similar datato those chemical
shiftsreported for betulinic-typeaglyconeg?.

H NM R spectrum showed three signal sassigned
to anomeric protonsin 64.81 (d, J=5.5Hz), 5.30 (d,
J=8.0Hz) and 6.33 (d, J =7.8Hz), where as the 13C
NMR spectrum showed three signs of 6 anomeric car-
bonsat 104.9, 105.6 and 95.4 (TABLE 2). Fromthe
andysisof theHMQC and HMBC spectrums(TABLE
3), the presence of two -glucopyranosyl unitsand ter-
minal -substituted-2 arabinopyranosyl 3 unit wasde-
termined.

An unambiguous determination of the sitesof the
sequence and thelinkageis obtained fromthe HMBC
correlations. HMBC spectra(TABLE 3) indicated that
4 B-glucopyranosyl unit wasattached to the carboxyl
group at C-28. Correlation with 6 4.81 (H-1, b-arabi-
nose) and & 89.6 (C-3, aglycon) allowed to establish
theposition of attachment of said resduewiththeagly-
cone, whilethe correlation between 6 530 (H-1" ter-
minal glucopyranosyl unit) and 6 82.2 (C-2',
arabinopyranosyl unit), alowed usto assgnthebinding
between the two sugar units. Thering protons of the
sugarsunitswere assigned starting from theanomeric
proton by means of its COSY, HMQC, HMBC and
NOESY spectra(TABLE 2).

Thecommon D-configurationfor glucoseandtheL-
configuration for arabinosewere assumed, according
to those most encountered among the plant glycosides
in each case®. Onthebasisof these evidences, 4 was
established as the new saponin3-O-[3-B-D-
glucopyranosyl(1—2)-o.-L-arabinopyranosyl] betulinic
acid 28-O-(B-D-glucopyranosyl) ester.

EXPERIMENTAL

General
IR spectrawererecorded onaNIICOLET FT IR
onAgCl disks. Optical rotation wasdetermined ona
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Jasco P-1010 polarimeter. NMR spectra were re-
corded on Bruker AVANCE DRX-500withTMSas
internal standard. Mass spectrawere obtained with a
ZAB-SEQ4F (V6). Prep. TLC were carried out on
0.5 mmthickness pre-coated silicagel sheets. MeOH
was used to recover the compounds.

Plant material

Eryngiumagavifolium G. were collected in
Cordoba Province, Argentina, and identified by L. Ariza
Espinar. Voucher specimensaredeposited intheMuseo
Botanico Cordoba (CORD 3222).

Extraction and isolation

Finely cut wholefresh aerial parts (1605 g) of E.
agavifolium G were extracted threetimeswith EtOH
at room temp., 48 h each. The combined EtOH ex-
tracts were evaporated to give 30.24 g of agummy
residue. Thisresduewassuspendedin EtOH:H,O(7:3)
mixture, and partitioned successvely with Hexane (10.6
9), Cl.CH,(0.75 g), EtOAc(6.3 g) and n-BuOH (3.1
g). Then-BuOH extract was subjectedto CCondlica
gel, dutingwith gradient mixturesof CI.CH,-EtOH (9:1
to 7:3) togivefour fractions, 1 through 4.

Fraction 1 waspurified by successvely CConslica
gel, dutingwith gradient mixturesof Cl.CH,-MeOH of
increasing polarity and CI,CH,-EtOH (1.0.5t0 7:3).
Further purification by preparative TLC with CI,CH,-
EtOH (4:1) yielded 20 mg of 1 and 5.3 mg of 2.

Fraction 2 was purified by repeated CC onsilica
gel and duted with agradient of increasing polarity with
Cl ,CH,-MeOH and Cl .CH -EtOH (1:0.5t0 7:3), and
preparative TLC with Cl.CH,-EtOH (9:1) toyield com-
pound 7.2 mg of 5.

Fraction 3was purified by repeated CC onsilica
gel and duted with agradient of increasing polarity with
Cl ,CH,-MeOH and Cl .CH -EtOH (1:0.5t0 7:3), and
preparative TLC with Cl,CH,-EtOH (7:3) toyield 1.4
mg of 3,and 4.7 mg of 4.

3-O-(B-D-glucopyranosyl) betulinic acid 28-O-(B-
D-glucopyranosyl) ester (1)

Amorphous white powder; [a] 2%~ 16.71
(MeOH; ¢ 0.78); IR v__ fim cm™:; 3388 (OH), 2939
(CH), 1731 (C=0). HR-FAB-MS, nVz803.9716 [M
+ Na]*, cacd for C_H, O, , + Na803.9715, FABS

42" 68

m/z: 803 [M + Na|*, 641, 479; for 'H NMR and C

A Tudéan Journal



NPAIJ, 10(3) 2014

Cristina B.Colloca et al. 67

NMR datasee TABLES 1 and 2.

3-O-(B-D-glucur onopyr anosyl) betulinic 28-O-(B-
D-glucopyranosyl) ester (2)

Amorphous white powder; [a] 2 — 1.94
(MeOH; ¢ 0.35); IR v__ ™ cmy™: 3388 (OH), 2939
(CH), 1731 (C=0, ester group), 1710 (C=0, carboxy-
lic acid). HR FAB-MS, myz 817.9551 [M + NaJ*,
calcdfor CH,O,, + Na817.9548. FABMSm/z 817
[M + Nal*, 655 [M + Na— 162]*, 479 [M + Na-
162- 176]*; for *H NMR and C NMR data see
TABLES 1and 2.

3-O-B-D-(galactopyranosyl) betulinic 28-O-[ B-D-
glucopyranosyl (1—3)-B-D- glucopyranosyl] es-
ter (3)

Amorphous white powder; [a],*%°- 3.36
(MeOH; ¢ 0.10); IR v__ ™ cmy™: 3388 (OH), 2939
(CH), 1730 (C=0). HRFAB-MS, m/z 966.1120 [M
+Na]*, cacdfor [C H..O, +Na] * 966.1119. FABS
m/z: 965 [M + Na]*, 803 [M + Na— 162]*,641[M +
Na-— 162 - 162]*; for *H NMR and **C NMR data
seeTABLES1and 2.

3-0O-[3-B-D-glucopyranosyl(1—2)-a-L-
arabinopyranosyl] betulinic 28-O-(B-D-
glucopyranosyl) ester (4)

Amorphous white powder; [a],**9¢ — 1.05
(MeOH; ¢ 0.31). IR v__ ™™ cm™:3388 (OH), 2939
(CH), 1730 (C=0) cmt. FABMSm/z 935[M + Nal*,
773[M + Na- 162]*, 641 [M + Na— 162 — 132]*,
611 [M + Na— 162 — 162]*. HRFABMS, m/z
936.0829 [M + Na]*, caled for [C_H.O,, + Na|

936.0859; for 'H NMR and *C NMR data see
TABLES1and?2.

3-O-B-D-glucopyranosylbetulinicacid (5)

Amorphous solid; *H NMR and *C NMR data
and FABM Swerein good agreement with those re-
portedinlit.[9,

Acidhydrolysisof 1,2,3,4

Thesgponinl (20mgin5mL of MeOH) wasrefluid
in5mL of 2N HCI for 3.5 h; H,0O was added to the
reaction mixture, and thiswasextracted with CHC, (3
x15mL). The CHCI, extract was purified on aSphadex
LH-20 column eluted with MeOH to afford acrop of
betulinicacid (8.3 mg), whichwasidentified by TLC,

—=> [y|| Paper

NMR and IR by comparison with an authentic sample.
Theagueous|ayer of the hydrolysatewas neutralized
withAg,CO,, andtheneutral hydrolysatereveaed the
presence of glucose on high-perfomance TLC when
compared with authentic sample. By the same method,
high-perfomance TL C anal yses showed the monosac-
charidesof 2to beglucose and glucuronic acid; that of
3galactose and glucose and that 4 to be glucose and
arabinose.
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