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Although Solanum xanthocarpum is of some medicinal
value there has been no previous chemical examination
of the flowers. In the present work, apigenin [1] was
identified in the petals and a new flavonol diglycoside
and sitosterol were isolated from the stamens. The
identity of apigenin and sitosterol was confirmed by
standard procedures.

The new flavonol glycoside, C, H,, 0, mp 184,
gave the characteristic colour reactions of9 a flavonol
[2.3] and on hydrolysis with 107 ethanolic H,80, gave
quercetin and a disaccharide, the component sugars of
which were glucose and mannose. Glucose was confirmed
by co-chromatography and by the preparation of its
phenylosazone, mp 204° (lit. 205°); mannose was con-
firmed by mp 1317, {a}é" + 13.9° (water), co-chromato-
graphy and by the preparation of its phenylhydrazone,
mp 196° (lit. 199- 200°) and N-glycosyl aminobenzoic
acid, mp 179° (lit. 181°). Periodate oxidation indicated
that both sugars in the disaccharide had the pyranose
configuration; 3.4 mol of periodate were consumed with
the liberation of 1.3 mol of formic acid. On methylation
of the glycoside [4] followed by hydrolysis, two methyl-
ated sugars were identified in the hydrolysate, viz. 2,3,6-
tri-O-methyl-p-mannose and 2,3,4,6-tetra-O-methyl-n-
glucose, indicating that C, of the mannose is linked with
the C,-OH of the aglycone and that C, of the mannose
is attached to C, of the glucose.

Only glucose could be identified in the aqueous
hydrolysate obtained after acid hydrolysis, indicating
that glucose occupies the terminal position. The position
of the disaccharide molecule at position —3 was
confirmed by the ready H,0, oxidation of the glycoside
in dilute NH,OH and was further confirmed by acid
hydrolysis of the methylated glycoside. The methylated
aglycone hydrolysate, mp 192-93°, was identified as
5,7.3 4'-tetra-O-methylquercetin by co-chromatography
with an authentic compound obtained similarly from
quercetin-3-glycoside. Since the glycoside failed to reduce
Fehling's solution and also did not give a test with
aniline hydrogen phthalate, the glucose molecule must
be linked to mannose through its reducing group.
Hydrolysis of the glycoside with emulsin gave glucose
and mannose, indicating a f-linkage between the two
sugar units in the disaccharide as well as between the
aglycone and mannose.

Thus, the original glycoside is quercetin-3-0-§-pn-
glucopyranosyl-O-f-p-mannopyranoside.
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INTRODUCTION

In a previous paper [1] two of us reported results on the
role of phenolic compounds in the hypersensitive reac-
tion of Gomphrena globosa infected with tomato bushy
stunt virus. In the course of screening the phenolic
constituents of the healthy plant, we have isolated,
in addition to a number of common phenolics, a flavonol

(1a), which was present in considerable amount and did
not correspond to any of the known structures [2].
We describe here the identification of this new compound,
the only flavonoid present in G. globosa leaves. Previous
phytochemical knowledge on G. globosa is restricted
to the identification of several betacyanins, from both
flowers and leaves [3] [4].
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laR=H gomphrenol
Ib R = Me PM gomphrenol
RESULTS

Healthy leaves of G. globosa were extracted with 50%,
MeOH. After acid hydrolysis and Sephadex LH 20
column chromatography in MeOH, a few mg of the pure
flavonoid 1a were isolated. From the yellow-brown
color in UV light and the UV spectral data (as kaemp-
ferol), 1a has a flavonol structure, with a free hydroxyl
group at 3 and 5, but no free hydroxyl at 7. MS of 1a
(M™ 314) and of its permethyl derivative 1b (M™* 356)
showed the presence of three free hydroxyl groups in
1a. High resolution MS established the molecular
formula of 1b as C, H, O, (M 356) and not C, H, O,
(M 356) excluding a tetra-0-methyl C-methylkaempferol
structure.

Both PMR spectra of the free compound 1a and of the
PM derivative 1b exhibited two protons as a strong
singlet near 6 ppm, typical of a methylenedioxy group,
and two two proton doublets near 8§ and 7 ppm, with
ortho-coupling, corresponding to an aromatic A,B,
system. All these results agreed with a 3,54"-trihydroxy-
flavone structure bearing a methylenedioxy group on the
A ring. This conclusion was also supported by the pres-
ence, in the MS of 1a and 1b of the corresponding RDA

fragments:
OR SO
0] +
< 0=C OR
o 0O
R=H mfel80 R=H mfel2l
R = Me m/e 194 R = Me m/e 135

The 6,7 position of the methylenedioxy group was
deduced as follows. 5,6,7,4'-Tetrahydroxyflavonol was
detected (MS and TLC) in the complex mixture obtained
after heating 1a with pyridinium hydrochloride; a singlet
at 6.69 ppm, typical for a proton in 8 position, was ob-
served in the PMR spectrum of the TMS derivative [5].
After removal of the OTMS in position 5 this signal
was shifted upfield (0.07 ppm), whilst a proton in posi-
tion 6 would be unaffected [5]; the A ring protons of the
PM derivative 1b exhibited the same chemical shifts
as those given for 3,5-dimethoxy-6,7,3 4'-bismethylene-
dioxyflavone (meliternatin) [6].

As compound 1a is the first flavonol found in G.
globosa we name it gomphrenol. Flavonoids bearing the
methylenedioxy group are rare in nature. Some flavonols
with such a group on the B ring have been described but
only two with the 6,7-orientation are known: meliternatin
from Melicope sp. [6-8] and the incompletely character-
ised 5,3 4'-trihydroxy-3-methoxy-6,7-methylenedioxy-
flavone from Spinacia oleracea [9].

Among the few other flavonoids with this group in 6,7

2139

position, three isoflavonoids have been isolated: tlatlan-
cuayin and irisolone from Iresine celosioides (Amaran-
thaceae) [10] and betavulgarin from Beta vulgaris
(Chenopodiaceae) [ 11], where a flavanone with the same
A ring, betagarin, was also identified.

EXPERIMENTAL

MS spectra were recorded on an AEI MS 902 spectrograph to
70eV. Temperatures (sample and source in the same order)
varied between 175 and 210°. PMR spectra were recorded at
100 MHz on a Varian FT XL 100 apparatus and at 250 MHz
ona CAMECA apparatus, both with TMS as internal standard.

Isolation of the compound 1a. Fresh leaves of G. globosa were
homogenized in 10 vol. 50%, MeOH, the filtered extract made
aq. and chlorophylls removed by repeated petrol extractions.
The extract was then dried, the residue taken up in a small vol. of
MeOH, layered on a Sephadex LH20 column and eluted with
MeOH. The eluate was collected and hydrolysed in 2N HCl
at 100° for 30 min. The hydrolysate was extracted with Et,0,
evapd to dryness and the residue taken in MeOH, chromato-
graphed as before and the main absorbing material coliected.
TLC, cellulose Merck, (R, BAW 4:1:5; 0.80: BEW 5:4:2.2:
0.85: Forestal; 0.65: H,0:0.0: 15% HOAc: 0.05) (UV: brown:
Na,CO,, yellow-green) UV 130" nm 262 sh, 272, 352; + AICI,
279, 356sh, 412; + AICl, + HCI, 272, 308 sh, 384, 412; + NaOAc
262 sh, 272, 346, 375 sh, 408 sh; +NaOAc/H,BO, 262 sh,
272, 352; +NaOH 279, 356 sh, 412. PMR ((CD,),CO)}310.°
8.16(d, 2H, J = 9Hz) H-2, ¢; 702 (d, 2H, J = 9 Hz) H-3°.5;
6.77 (s, 1H) H-8; 6.14 (s, 2H), CH,0,-6,7. MS: m/e 314 (M",
100%7); 286 (M — 28, 59); 285 (M — 29, 620); 181 (2%);
180 (2%); 157 (M/2e, 5%); 121 (18%). Permethylation was
carried out using a stream of CH,N, through a solution of
1a in MeOH, during 30 min. PM derivative 1b was obtained pure
on TLC (8i gel, C H,-Me,CO 9:1) as a blue fluorescent spot.
PMR (CDC1,)515;°8.02(d,J = 9 Hz) H-2.6; 7.00(d, J = 9 Hz)
H-3.5; 6.66 (s) H-8; 6.06 (s} 6,7-CH,0,; 4.13 (5) OCH,-5: 3.8%
(s) and 3.86 (s) OCH,-3 and 4' {meliternatin [6] 6.64 (s) H-8:
6.02 (5) 6,7-CH,0,). High resolution MS m/e 356.08494 (M*,
calc for C,H,, O, 35608959, 100%); 355 (M — 1, 94%)
341 (M ~ 15, 11%), 340 (M — 16,8%), 338 (M — 18,7%); 337
M =19, 28%) 327 (M —~ 29, 39%), 313 (7%) 309 (10%).
297 (5%) 267 (3%), 195 (4%;), 194.02152 (calc. for C;H, O,
194.0215,8 %) 166(5 %), 164 (13 %), 135.044601 (calc. for C;H 0O,
135.0442, 149).

5.6,7,4'-TetraOH flavonol from 1a. About 1 mg la was mixed
with 10 mg Py HCl and heated, in vacuo, in a sealed tube at
180° during 1 hr. After usual work-up, TLC of the ether extract
on silanized Si gel in hexane-EtOAc-Me,CO (6:3:1) showed
a complex mixture in which one spot corresponded to the 5,6,7,4'-
tetrahydroxyflavonol prepared in the same way from a sample
of synthetic 5,7.4-trihydroxy-3,6-dimethoxyflavone (from Dr.
Goudard, Lyon). MS 302 (M™ 1009%), 301 (15%), 273 (8§ %)),
262 (8%), 250 (9 %), 245 (7 %), 193 (75°%), 186 (27%), 169 (7 %),
168 (1077), 153 (199), 151 (15%), 121 {46%,), 94 (58%). MS of
synthetic 56,74’ -tetraOH flavonol 302 (M* 100%), 301 (15%).
273 (10%), 262 (6 %), 250 (5°%). 245 (7%), 229 (6 %), 193 (12%),
186 (18°%;), 168 (15 %), 153 (21), 151 (9 %), 121 (289,), 94 (32 %)

Trimethyisilylation of 12 was carried out by usual method [S].
PMR (CDCl,) 6.69 (s) H-§ in the 5-O-TMS derivative; 6.62
{s) H-8 in the 5-OH derivative.
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During the course of our analytical work [1] with poison
ivy (Toxicodendron radicans), an ethanolic extract of the
fruits of the plant was prepared. Upon partitioning of the
ethanol extract between chloroform and water. a brown
colored amorphous residue was obtained in the inter-
face. TLC on silica gel plates using 20°% methanol! in
chloroform showed the presence of two major phenolic
spots (R 0.55and 0.62). Repeated chromatograrhy of the
residuc obtained above results in the isolation of two
compounds A and B. The structure detcrmination of
these two phenolic compounds is the subject of this note.

Compound A, mp 250-257" was optically inactive:
gave orange color with Mg-HCI test and green color
with FeCl,. It formed a hexaacetate, mp 245-248" and a
hexamethyl ether, MW 622 (Mass). This compound was
characterized as amentoflavone (1) by comparing the
spectral data with those reported in the literature [2].
Particular attention was drawn to the '*C NMR, which
was identical to that reported [3] for amentoflavone. In
addition direct comparison was made with an authentic
sample (mp. IR and 'H NMR).

Compound B was isolated as light tan powder, which
gave purple color with Mg-HC! and purple blue with
FeCly: mp 234-239° dec.: [2]3> — 19 (¢ 0.68. McOH);
IR, v£57 3460 (br. OH) and 1650 (C=0)cm™"'. The UV
spectrum {#MeOH 331 nm (log » 4.43), 290 (4.52) and 228
{4.64)] with bathochromic shift in basic medium
[MeOH-NaOMe 353 nm (log » 4.72) and 227 (4.57)] was
similar to that of naringenin: which also underwent
bathochromic shift in the presence of NaOAc or AICI,
indicating the presence of OH groups at 5 and 7 positions

MeOM-NaOAC 323 nm (log « 4.74) and 230 (5.12):
;MBI aics 375 nm (log £ 3.99). 311 (4.69) and 227 (4.74)].
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Anacardiaceae ;

poison ivy: biflavonoids: 3".8"-binaringenin.

The 'H NMR (60 MHz, DMSO-d,) of compound B
showed peaks at & 7.25 (m, 4H), 6.89 (d. J = 8 Hz, IH).
6.73 (d, J = 8 Hz, 2H), 6.12 (s. 1H), 595 (s, 2H), 5.47 (br
d.J = 12Hz,2H),3.18 (br m.4H)and two D, O exchange-
able protons at 11.13 (s. 1H) and 11.25 (s, 1H) (two
bonded phenolic OH groups) The mass speurum
showed a molecular ion at m/e 542, for C; H,,0 /
indicating a biflavanone with 6 phenolic hydroxy scroups
The fact that compound B had 6 OH groups and 10
aromatic protons along with UV similarities with narin-
genin indicated a binaringenin structure with a C-C
linkage. The structure was proven to be 3'.8"-binaringen-
in (tetrahydroamentoflavone) as follows.

The 'H NMR spectrum showed 7 aromatic protons as
part of the A,B,system, four of which were further down-
field indicating that C-3" position of vne naringenin unit
was substituted. Since it is known that. in the flavonoids,
the C-6 proton appears up field from C-8 proton [4],
the two protons singlet at § 5.92 was assigned to the C-6
and C-6" protons and the one proton singlet at § 6.12
was assigned to H-8. Comparison of the '>*C NMR of
compound B with that of rhusflavanone (6.8"-binaringen-
in) and naringenin (Table 1) clearly indicated a 3',8"-
linkage [3]. The chemical shift of C-3" in the two model
compounds was 1154 and 115.2 ppm, respectively.
The '3C NMR spectrum of B showed a peak at 120.1
ppm which shows a shift of ~ 5 ppm unitsindicating a
C-C linkage at C-3". Also, the '*C NMR spectrum of
compound B showed 3 signals at 95.8.95.7 and 95.1 ppm
assigned to carbons 6.6 and &, respectively. The signal
for C-8"” was found at 105.9 ppm again indicating a C-C
linkage at that position since resonances for carbons 6
and 8, in 5,7-dihydroxyflavoids absorb between 90 and
100 ppm with C-6 about 0.9 ppm downfield from C-8 {3].

Finally, dehydrogenation of B (I, HOAc/KOACc) [5]
resulted in the formation of abiflavone which was puri-
fied by preparative TLC, the hexaacetate of which was



