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Oblongifolins A—D, Polyprenylated Benzoylphloroglucinol Derivatives fromGarcinia
oblongifolia
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Oblongifolins A—D (2—5), four new polyprenylated 3,4-dihydroxybenzoylphloroglucinol compounds, were isolated
from the bark ofGarcinia oblongifoliacollected in Vietnam. The bark was also found to contain the known compounds
camboginol and guttiferone B. Extraction of the leaves gaaad camboginol. Details of the structure elucidation of
2—5 and stereochemical comparisons with known natural derivatives of general fdrgukzre presented. The biological
activity of these compounds concerning interactions with tubulin was investigated.

guttiferone B and three new compounds, oblongifolins B,(C
(4), and D ).

A number of polyprenylated benzoylphloroglucinol derivatives,
corresponding to the general structtieeor 1b, have been isolated
from tropical plants belonging to the family Clusiaceae, and notably
to the generdzarcinia and Clusia® Compoundsla and 1b are
substituted derivatives with enantiomeric enolized bicyclo[3.3.1]-
nonane-2,4,9-trione cores. A particular feature of this class of natural
products, and also of related compounds, is the high diversity of
isoprenoid units found as substituents Ry, and R.X Two recent
reviews, concerning natural benzophenones including polyprenyl-
ated derivatives with the bicyclo[3.3.1]Jnonane skeleton, concern
in particular structural elucidatiohAs the absolute configuration
of most of them is not known, except for xanthochyrhguttiferone
E,2 and camboginol (garcinofthese could have either structure
laor 1b.

O OH

These compounds display a set of biological activities including
antibacterial, anti-HIV, and cytotoxic effects. Our interest in this
field originated in particular from the discovery that xanthochymol
was nearly as active as paclitaxel in a tubulin assembly inhibition
test® In the search for new derivatives of general structljreve
report herein a study concerning two extract€afrcinia oblongi-
folia collected in Vietnam. As a result, four new natural products,
related tola or 1b and named oblongifolins A2}, B (3), C (4),
and D 6), were isolated, and their structures determined by
spectroscopy. In addition, the known compounds cambogémal
guttiferone B were also obtained.

O OH

O OH A
(+)-oblongifolin D (5)

Results and Discussion

Extraction of the leaves oB. oblongifoliawith ethyl acetate,
followed by chromatography, allowed the isolation of two com-

pounds, known as cambogifiohnd a new derivative, named
oblongifolin A (2). The same procedure, applied to the bark,
afforded again camboginol and oblongifolin &)(along with
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Derivatives 2—5 exhibited similar UV spectra, typical for
benzoylphloroglucinolla or 1b (see Experimental Section and
Supporting Information). In particular, the bathochromic shift of
their Amax in alkaline solutio was in agreement with the presence
of phenolic and enolic systems. The IR data were also close to
those described for derivatives of this class of compounds, indicating
characteristic bands for hydroxy and carbonyl groups (one isolated
and two conjugated). ThEC NMR spectra o2—5 also showed
the presence of a bicyclo[3.3.1]nonane-2,4,9-trione mdietith
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Table 1. 13C and'H NMR Data (150 and 600 MHz, CfOD + 0.1% TFAd) for Compound<2—5

oblongifolin A (2)

oblongifolin B (3)

oblongifolin C @)

oblongifolin D (5)

position oc On, mult. @in Hz) oc On, mult. @in Hz) oc On, mult. @in Hz) Oc On, mult. @in Hz)
1 196.3 196.5 194.7 195.2
2 117.9 118.9 119.6 118.0
3 195.9 195.9 1914 194.6
4 68.8 69.7 69.5 68.2
5 48.4 49.0 51.6 49.2
6 47.8 1.53, m 44.2 1.60, m 42.0 1.78, m 48.0 1.53, m
7 40.8 eqg. 2.16, m 43.3 eqg.2.05, m 43.2 eqg.2.07, m 40.7 eq. 2.20,m
ax. 2.08, m ax. 1.47,1(13.0) ax. 1.46,t(12.8) ax. 2.11, m
8 61.8 64.3 64.2 66.5
9 209.8 209.1 209.1 209.8
10 195.8 195.5 196.6 195.9
11 129.5 130.0 130.3 129.7
12 117.4 7.17,d (2.1) 117.4 7.20,d (2.1) 117.5 7.20,d (2.1) 117.5 7.20,d (2.1)
13 146.2 146.1 146.4 146.3
14 152.5 152.4 152.6 152.7
15 115.2 6.70,d (8.3) 115.2 6.70,d (8.3) 115.2 6.70, d (8.3) 115.3 6.68,d (8.3)
16 1251 6.97,dd (8.3, 2.1) 1251 6.95,dd (8.3, 2.1) 125.3 6.96, dd (8.3, 2.1) 125.6 6.98, dd (8.3, 2.1)
17 27.0 2.71,dd (9.0, 13.0) 27.4 2.71,dd (9.0, 13.0) 26.7 2.74,dd (9.0, 13.0) 27.3 2.73,dd (9.0, 13.0)
2.58, m 261, m 2.66, m 2.58, m
18 120.7 4.94, m 1211 4.90,m 121.4 4.87, m 121.0 4.94, m
19 1355 1355 135.1 135.9
20 26.3 1.71,s 26.5 1.71,s 26.4 1.62,s 26.5 1.65,s
21 18.3 1.67,s 18.5 1.67,s 18.5 1.69,s 18.4 1.68,s
22 27.4 1.01,s 16.5 0.79, s 16.4 0.82,s 27.5 1.02,s
23 23.3 1.24,s 24.0 1.17,s 37.6 1.68, m 234 1.23,s
24 30.1 2.15,m 29.2 213, m 30.1 2.10,m 30.2 2.15,m
2.06, m 1.74, m 1.77, m 2.07,m
25 125.6 4.90, m 123.9 4.98, m 123.9 5.00, m 125.8 4.87, m
26 137.3 138.0 138.2 137.5
27 40.8 1.96, m 40.8 1.96, m 40.9 1.98, m 41.0 1.98, m
28 16.4 1.47,s 16.6 1.54,s 16.6 156, s 16.6 1.48,s
29 32.0 2.52,dd (8.0, 14.0) 315 2.52,dd (8.0, 14.0) 31.7 2.54,dd (8.0, 14.0) 32.0 252, m
247, m 247, m 2.46, m
30 120.7 5.16, m 120.9 514, m 121.0 512, m 120.7 5.16, m
31 135.7 135.4 135.6 139.3
32 26.3 1.69, s 26.1 1.64,s 26.4 1.71,s 41.1 1.98, m
33 18.3 1.67,s 18.4 1.66,s 18.4 1.66,s 17.0 1.69,s
34 27.5 2.06, m 27.6 2.06, m 27.6 2.06,m 27.8 2.05,m
35 125.1 5.06, m 125.2 5.04, m 125.0 5.05, m 1254 5.06, m
36 132.1 132.3 132.4 132.2
37 26.0 1.65,s 26.0 1.65,s 26.1 1.64,s 26.0 158,s
38 17.8 1.56,s 18.0 158, s 18.0 157,s 17.9 153,s
39 25.3 1.98, m 27.7 2.05,m
40 125.6 5.05, m 1254 5.06, m
41 132.6 132.3
42 26.0 1.67,s 26.1 1.65,s
43 18.0 1.60,s 17.9 1.59,s

three guaternary carbons, one methine, one methylene, a nonconpairs)? The data obtained demonstrated the presence of isoprene
jugated ketone (c@ 209), and an enolized 1,3-diketone (two signals units, with one of them being an integral part of the bicyclo[3.3.1]-
(C) at ca 6 195 and one at cad 118). Substitution by a nonane-2,4,9-trione skeleton, and of a 3,4-dihydroxybenzoyl func-
dihydroxylated benzoyl group could also be deduced from the tion (typical chemical shifts and coupling constants for this AMX
chemical shifts of the aromatic carbons and of the conjugated system) Whereas two methyl groups on theé® sarbon are present
carbonyl (cao 196)2 Several isoprenyl appendages, as shown by in 2, 3, and5 (dy for positions 22 and 23, Table 1), there is only
IH NMR (vide infra), were included to complete the structural one in4. The number of olefinic protons and uncyclized isoprene
elements oR2—5. This information, associated with data for known units is four in2 and 3, with seven methyls on 8garbons, and
compounds in these series and with a knowledge of the known five in 4 and5, with, respectively, nine and eight vinylic methyl
phytochemistry of the genuSarcinia,' suggested tha2—5 are groups. HMBC and NOE NMR data (see Supporting Information)
guttiferone-type structurésvith prenyl and geranyl chains. The  were used to establish the type of substitution, the distribution, and
A-type of cyclization (benzoyl group substituting one of the the location of the side chains. These experiments showed that a
bridgehead carbor$)” could be excluded because the C-17 gemdimethyl substitution at C-5 (correlations with C-22 and C-23)
methylene is not bis-allylic but on a%parbon {H NMR spectrum). is present in2, 3, and5, whereas one of these methyl groups is
The positive-ion HRESIMS, with the ions [M- NaJt at m/z substituted by a prenyl it (correlations for the isopent-2-enyl with
625 2 and3) andm/z 693 @ and5), showed that these isolates  C-23). The four compounds2{5) all possess a prenyl at the
can be considered as two pairs of isomezsind3 (C3gHsqOg), ON bridgehead position C-4, next to the tetrasubstituted carbon (cor-
one hand, and and5 (C43Hs0s), on the other hand. relations with C-22 and C-23), and a geranyl at C-6 (correlations
The H and3C NMR spectra o2—5 (Table 1) were recorded  for a two-isoprene unit with the methine C-6 or the methylene C-7).
in CD;OD + 0.1% TFAd, to enhance the rate of the ketenol The other bridgehead C-8 is substituted by a prengHa and by
interconversion of thes-hydroxy-a,5-unsaturated ketoAend to a geranyl in5 (correlations with the methylene C-7). THe
simplify the analysi% (the spectra in CDGIshowed tautomeric configuration of the double bond in the geranyl side chains was
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Figure 1. Biogenetic scheme for the formation bf

assigned in th&3C NMR spectrum, withdc ca. 17 for the methyls
C-28 (2—5) and C-33 §), cis to respectively C-24 and C-29, and
Oc ca. 41 for the methylenes C-22+5) and C-32 §), trans to
the same positions.

For the relative configuration of these compounds, it should be
noted that the bridged bicyclic system requires that the side chains

at C-4 and C-8 are equatorial. Then, it was necessary to determine

the cis—trans relationship of the geranyl group at C-6 with the
bridgehead substituents (far-5) and with the homoprenyl at C-5
(for 4). For3 and4, the coupling constant between H-6 and H-7ax
(ca. 13 Hz) showed that these protons are diaxial, and thus the
geranyl group at C-6 is equatoriaig to the C-4 and C-8 prenyls).
In the case oR, Jy—s 1—7ax (Ca. 6 Hz, measured after irradiation of
H-6) was in favor of the axial position for the geranyl side chain
at C-6; this compound is thus the epimer &fat C-6. The
configuration of the C-6 substituent, for tlgemdimethyl com-
pounds, could also be deduced from the valué©bf the axial
methyl C-22 (27.4 foR and 27.5 fors, with the axial geranyl, and
16.5 for 3, with the equatorial group), as generally observed for
compoundsla or 1b in such a situatioA2 This is due, in part, to
the y-gauche interaction shielding of the axial methyl by the C-6
substituent when this group is equatorial. Pprwith only one
methyl at C-5, the NOE interaction of H-7ax with H-22 (axial Me)
was in agreement with the presence of the equatorial homoprenyl
chain at C-5. Theis relationship of the methyl at C-5 with the
geranyl chain at C-6 was corroborated by the valuégfor C-22
(16.4), as seen with. Compound} has the same substitution pattern
and relative configuration as those reported for guttiferortiéadd
the'H and3C NMR data of4 were run in pyridineds as solvent,

Hamed et al.

spiritone

Table 2. Activity of 2—5, Camboginol, and Guttiferone B in
the Tubulin-Microtubule System

microtubule tubulin
disassembly assembly
inhibition inhibition
compound ICso (umol/L) ICso (umol/L)
2 inactive (419%)
3 (7%p 69
4 inactive 53
5 inactive 92
camboginol (4696) 97
guttiferone B inactive 53
paclitaxel 0.8 inactive

aA percentage inhibition at 10 mg/mL concentration is given
whenever the Ig could not be calculated.Reference compourtd.

2—5, with a positive optical rotation, can be regarded only as
tentative, if it is considered that the geometry of the bridged bicyclic
system is responsible for the bulk of the chiroptical properties (same
sign of [o]p as for xanthochymol and guttiferone E; see Supporting
Information).

A plausible biosynthetic pathway for explaining the formation
of benzoylphloroglucinol derivatives of general structtirend of
2—5 can be proposed (see Figure 1). By analogy with recent
findings concerning hyperforin biosynthe&the logical precursors
are likely to be polyketides, which, by reaction with isoprene units,
could give trialkylated intermediates cyclizing fio The recent
isolatior® in Clusiafloral resins of both spiritone and its possible
precursor weddellianone B supports this view.

The biological activity of2—5, camboginol, and guttiferone B

to make comparisons, and were the same as those of guttiferonen terms of interaction with tubulihwas evaluated and compared
G. As the signs for the optical rotation of the two compounds are with that of paclitaxeP The results are presented in Table 2. While
opposite, it is proposed that these are enantiomers. Moreover, thexanthochymol is a potent inhibitor of microtubule disassentbly,

data published for guttiferone I by Singh et lwhile the present
study was ongoing, and concerning ¢ and13C NMR spectra
also recorded in pyridinds, were almost identical with those of
guttiferone G. The authors, who noted this similarity, suggested
another relative configuration, due to differences of the absolute
values of fi]p between the two compounds (see Supporting
Information) and a twisted boat conformation for the cyclohexanone
ring of guttiferone I. If this were the casé¢ anddy for positions

5, 6, 7, 22, 23, and 24 should be different for compounds with
chair and boat conformations, but these are identical for guttiferones
G and |, and also fo4. Guttiferone | and oblongifolin C4) could

be the same compound, with the differences in optical rotations
(+8.7 and+14.5, respectively, in chloroform) resulting perhaps
from variations of the tautomeric ratio with the solution concentra-
tion (c 1.5 and 0.21, respectively). In such a case, oblongifolin C
(4) should not be a new natural product, but guttiferone | could
better be depicted by structude The absolute configurations for

compounds2—5 were only very weak inhibitors of tubulin
assembly. The recent discovery that camboginol (garcinol) is a
natural histone acetyltransferase inhibitor, which represses chro-
matin transcription and alters global gene expressi@uyggests
that additional laboratory work will have to be done in order to
determine the cellular targets f@r-5.

The isolation from the bark and leaves@®f oblongifoliaof four
new derivatives, oblongifolins AD (2—5), constituted a further
example showing the remarkable structural variety of natural
acylphloroglucinol derivatives, of general structtrextracted from
plants. A general biogenetic process is likely to explain the
formation of this interesting class of natural products. In this
process, diversity would be generated by the variation of the phenyl
ring substitution, as well as by the introduction of a large array of
isoprene units. A third element of diversity is the selective
production of the stereoisomeric and enantiomeric folrasnd
1b. As far as this last aspect is concerned, if the structures of these
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natural products can be assigned now with certainty using spec- Oblongifolin C (4): yellow oil; [o]?% +14.5 € 0.21, CHC}); UV
troscopic methods, the attribution of their absolute configuration (EtOH) Amax (log €) 230 (sh), 282 (3.93), 356 (sh) nni; 3 drops 0.1
remains to be confirmed for most of these substances. Another veryN NaOHZmax (log €) 256 (3.75), 286.5 (3.90), 351 (sh) nm; IR (CHCI
important goal in the future will also be further studies concerning Vmax 3535, 3338, 2927, 1727, 1646, 1611, 1523, 1442, 1383, 1290,
the biological activities of these derivatives, which appear to be 1215, 1114 cm *H NMR (CD;OD -+ 0.1% TFAd, 600 MHz) and

L . o 13C NMR (CDsOD + 0.1% TFAd, 150 MHz) (see Table 1); EIMS
promising and are apparently very sensitive to structural variations. miz [M]* 670: HRESIMS {) miz 693.4147 [M+ Na]" (calcd for

C43H5306Na 693.4131).

Oblongifolin D (5): yellow oil; [a]?’s +44.6 € 0.21, CHC}); UV

General Experimental Procedures.Optical rotations were mea-  (EtOH) Amax (log €) 230 (sh), 279 (3.99), 353 (sh) nnt; 3 drops 0.1
sured at 20°C on a Perkin-Elmer 241 polarimeter. UV spectra were N NaOH Amax (log €) 253 (3.84), 286.5 (3.96), 346 (3.93) nm; IR
recorded on a Varian Cary 100 WWis spectrophotometer and IR~ (CHC) vmax 33?21: 2924, 1731, 1668, 1601, 1519, 1442, 1376, 1292,
spectra on a Perkin-Elmer Spectrum BX FT-IR instrument. The NMR 113196' 1119 cm’; *H NMT (CD:OD + 0.1% TFA4, 600 MHZ_) and
spectra were recorded on Bruker AC-600 and AM-400 spectrometers, < NMT (CD:OD + 0.1% TFAd, 150 MHz) (see Ta?le 1); EIMS
using TMS as internal standard. The NMR assignments were based onVZ [M]* 670; HRESIMS ) m/z 693.4095 [M+ Na]" (calcd for
2D COSY, HMQC, HMBC, and ROESY experiments. EIMS were ~C#1ssOsNa 693.4131). _
obtained on a Micromass Zabspec/T and ESI and HRMS on a Waters-  Tubulin Binding Assays. Compounds were evaluated according to
Micromass LCT mass spectrometers. a published protocdl.

Plant Material. Leaves and stem bark Gfarcinia oblongifoliawere . ) . . '
collected in April 1996 at Nhu Xt Thanh Hoa, Vietnam, by Vincent Sgpportmg Information Available: Table of structures and optical
Dumontet. The voucher specimens (respective batch numbers VNooggrotations of compounds, teible of I1-|MBC and NOE NMR data for
and VN0082) are deposited at the herbarium of the Institute of Ecology cOmpounds2—>5, copies of'H and **C NMR spectra of2—5. This
(NCST-Hanoi). material is available free of charge via the Internet at http://pubs.acs.org.

Extraction and Isolation. The ground dried leaves Gf. oblongifolia
(1.0 kg) were extracted by ethyl acetate 35 L) by successive References and Notes
overnight soaking with stirring. The combined extracts were evaporated (1) (a) Cuesta-Rubio, O.; Piccinelli, A. L.; Rastrelli, L. Btudies in

Experimental Section

und_er reduce_d_ pressure to give a brown gum (31.7 g), ‘_NhiCh was Natural Product Chemistry (Bioacte Natural Products, Part L)
subjected to silica gel column chromatography and successively eluted Atta-ur Rahman, Ed.; Elsevier: Amsterdam, 2005; Vol. 32, pp-671
with heptane-ethyl acetate (95:5 to 50:50) to give 12 fractions (100 720. (b) Baggett, S.; Mazzola, E. P.; Kennelly, E. JStudies in
mL). Fraction VI was subsequently chromatographed on a small silica Natural Product Chemistry (Bioaet® Natural Products, Part L)
gel column and eluted with heptanethyl acetate (90:10 to 75:25) to Atta-ur Rahman, Ed.; Elsevier: Amsterdam, 2005; Vol. 32, pp721
give a yellow oil (610 mg), which was rechromatographed on a silica 771. (c) To make comparisons between compou@d$ and

gel column and eluted with heptanethyl acetate (95:5 to 50:50) to derivatives with similar substitution patterns, structurap of natural
give 10 fractions (25 mL). Three fractions were pooled (130 mg) and products known to date, with their optical rotations, are collected in

a single table in the Supporting Information.
(2) (a) Venkatswamy, G.; Yemul, S. S.; Rama Rao, A. V.; Palmer, K. J.
Indian J. Chem1975 13, 1355-1355. (b) Blount, J. F.; Williams,

were chromatographed on a small silica gel column, eluted with
heptane-ethyl acetate (90:10 to 75:25), to give oblongifolin 2) @s

a yellow oil (75 mg). Fraction VII (350 mg) was rechromatographed T. H. Tetrahedron Lett1976 2921-2924.

on a silica gel column and eluted with heptaraeetone (95:5 to 50: (3) Gustafson, K. R.; Blunt, J. W.; Munro, M. H. G.; Fuller, R. W.;

50) to give camboginol as a yellow oil (83 mg). McKee, T. C.; Cardellina, J. H., Il; McMahon, J. B.; Cragg, G. M.;
The ground, dried bark o&. oblongifolia (500 g) was extracted Boyd, M. R. Tetrahedron1992 48, 10093-10102.

with ethyl acetate (3« 1.5 L) by successive overnight soaking with (4) Roux, D.; Hadi, H. A; Thoret, S.; Guenard, D.; Thoison, O.; Pas,
stirring. The combined extracts were evaporated under reduced pressure _M.; Svenet, T.J. Nat. Prod.200Q €3, 1070-1076.
to give a brown gum (15.2 g), which was subjected to silica gel column ~ (5) Lataste, H.; Senilh, V.; Wright, M.; Guenard, D.; Potier,oc.

chromatography and _succgssively (_eluted with_hep’f&nﬂwl acetate (6) ,(\laa)‘t:.?aArzzdF.{aSc‘J: i'Al.J.\?Zﬁgﬁéa?j\;vg%%&é?%tndse AT@&trahedron
(95:5 to 50:50) to give five fractions. Fraction Ill (4.1 g) was Lett. 1080 21, 1975-1978. (b) Krishnamurthy, N.: Lewis, Y. S.:

chromatographed on a silica gel cplumn and elqted with he_ptane Ravindranath, BTetrahedron Lett1981, 22, 793-796. (c) Krish-
ethyl acetate (9010 to 7525) to g|Ve thl’ee fl’aCtIOI‘!S, Of WhICh one namurthy’ N’ Ravindranath’ B’ Guru ROW, T. N, Venkatesan’ K.
was evaporated under reduced pressure. The residue (1.32 g) was Tetrahedron Lett1982 23, 2233-2236. (d) Bakana, P.; Claeys, M.;
purified by HPLC on a symmetry C18 column, eluting withG+ Tott, J.; Pieters, L. A. C.; Van Hoof, L.; Tamba-Vemba; Van den
CH3CN (5:95)+ 0.1% formic acid to give oblongifolins A2( 62 mg), Berghe, D. A.; Vlietinck, A. JJ. Ethnopharmacol1987, 21, 75—
B (3, 19 mg), C 4, 110 mg), and Dg, 35 mg), camboginol (41 mg), 84. (e) linuma, M.; Tosa, H.; Tanaka, T.; Kanamaru, S.; Asai, F.;
and guttiferone B (20 mg). Tgb;{fsgli;(.; Miyauchi, K.; Shimano, Biol. Pharm. Bull.1996
Oblongifolin A (2): yellow oil; [a]*% +23 (¢ 0.35, CHCY); UV 7 Cu’esta—Rubié 0.; Velez-Castro, H.; Frontana-Uribe, B. A.; Cardenas
(EtOH) Amax (log €) 230 (sh), 279.5 (3.80), 357 (sh) nm;3 drops 0.1 0 7. Phytochemfstr;éOOl 57 279-283. ' ' '
N NaOH Zmax (log €) 252.5 (3.57), 286.5 (3.72), 347.5 (3.67) nm; IR (8) Nilar; Nguyen, L.-H. D.; Venkatraman, G.; Sim, K.-Y.; Harrison, L.
(CHCl) vmax 3400, 2928, 1727, 1663, 1600, 1444, 1377, 1291, 1215, J. Phytochemistry2005 66, 1718-1723.
1122 cnrt; 'H NMR (CDsOD + 0.1% TFA4, 600 MHz) and*C NMR (9) The!H NMR spectrum of oblongifolin A Z), recorded in CDG]|
(CDsOD + 0.1% TFAd, 150 MHz) (see Table 1); EIM&Vz [M] * showed the presence of two tautomers with the ratio 3:1.
602, 533 [M— CsHg]t, 137 [GH4(OH).COJ", 110 [GH4(OH),]*, 109 (10) Williams, R. B.; Hoch, J.; Glass, T. E.; Evans, R.; Miller, J. S.; Wisse,
[CeH3(OH)2]*, 69 [GHs]™; APCIMS mvz 603 [MH]*, 535 [MH — J. H.; Kingston, D. G |Planta Med.2003 69, 864—866. )
CsHg]*, 479 [MH — CoHygl*, 343 [MH — 2 CsHg — CoHig*; APCIMS (11) Herath, K.; Jayasuriya, H.; Ondeyka, J. G.; Guan, Z.; Borris, R. P.;
_ o - Stijfhoorn, E.; Stevenson, D.; Wang, J.; Sharma, N.; MacNaul, K;
(7) mz 601 [M — HI", 109 [GHs(OH)] ; HRESIMS (t) m/z Menke, J. G.; Ali, A.; Schulman, M. J.; Singh, S. &.Nat. Prod
625.3538 [M+ Na]" (calcd for GgHsgOsNa 625.3505). 2005 68 617-610. o M- ds Singh, S, & Nat '
Oblongifolin B (3): yellow oil; [a]?% +17.6 € 0.21, CHC}); UV (12) (a) Adam, P.; Arigoni, D.; Bacher, A.; Eisenreich, WMed. Chem.
(EtOH) Amax (log €) 230 (sh), 279.5 (4.06), 355 (sh) nrt;3 drops 0.1 2002 45, 4786-4793. (b) Boubakir, Z.; Benerle, T.; Liu, B.;
N NaOH Zmax (log €) 256 (3.85), 286.5 (3.89), 355.5 (3.83) nm; IR Beerhues, LPhytochemistry2005 66, 51—57.
(CHCls) vmax 3340, 2929, 1726, 1663, 1600, 1444, 1377, 1290, 1215, (13) Porto, A. L. M.; Machado, S. M. F.; de Oliveira, C. M. A.; Bittrich,
1122 cntt; IH NMR (CDsOD + 0.1% TFAd, 600 MHz) and3C NMR V.; Amaral, M. do C. E.; Marsaioli, A. JPhytochemistry200Q 55,
(CD:OD + 0.1% TFA4, 150 MHz) (see Table 1); EIM&Vz [M]* 755-768. . o . _ ,
602: APCIMS m/z 603 [MH]*, 535 [MH — CsHg]*, 479 [MH — (14) Balasubramanyam, K.; Altaf, M.; Varier, R. A.; Swaminathan, V.;

CoHugl*, 343 [MH — 2 GsHg — CoHug*; APCIMS (=) miz 601 [M — ZR%\)/igcér?al{]é_A:sg?Szzédhale, P. P.; Kundu, T. K.Biol. Chem.2004
H]~, 109 [GH3(OH),] ~; HRESIMS (+) n/z625.3532 [M+ Na]* (calcd ' '
for C33H5006Na 6253505) NP050543S



