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Comunicaciones breves
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aNew Antimicrobial from the Roots of Heteropteris aphrodisiaca
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SUMMARY. A new 2,3,4,6-tetra-O-(3-nitropr opanoyl)-O-f3-D-glucopyranoside anomer was isolated from
the roots of Heteropteris aphrodisiaca and characterized by spectroscopic methods. Activity against
Staphylococcus aureus, Bacillus subtilis, Candida albicans, C. parapsilosis, C. krusei, and C. tropicalis was

demonstrated.

RESUMEN. “2,3,4,6,-Tetra-O-(3-nitropropanoil )-O-B-D-glucopirandsido, Un Nuevo Antimicrobiano de las Rai-
ces de Heteropteris aphrodisiaca” . Un nuevo 2,3,4,6-tetra-O-(3-nitropropanoila)-O-B-D-glucopiranésido ano-
mérico fue aislado de las raices de Heteropteris aphrodisiaca y su estructura determinada por métodos espectros-
copicos. Su actividad frente a los microorganismos Staphylococcus aureus, Bacillus subtilis, Candida albicans,

C. parapsilosis, C. krusel y C. tropicalis fue demostrada.

INTRODUCTION

The herb called “né-de-cachorro”, Hetero-
pteris aphrodisiaca O. Mach., family Malpighi-
aceae Juss., subgenus Anosepalis, section Micro-
prosopis 1, grows in the Brazilian Cerrado (cen-
tral highlands savanna), specifically in the state
of Mato Grosso. This region has distinct rainy
and dry seasons; the rainy season lasts from
November through February.

Nitro compounds are secondary metabolites
restricted to the plant families Malpighiaceae,
Leguminosae (Papilonoidae) and Aristolochi-
aceae 23, They have been proposed previously
as chemotaxonomic markers, including for taxa
of the genus Heteropteris 2. Of these nitro com-
pounds, Finnegan and Stephani 2 determined
the structure of hiptagin (1) from Hiptage mad-
ablota Geartn. (Malpighiaceae). After screening
124 Argentinean species of Heteropteris from 98
genera, Stermitz and collaborators 3 found 1 in

Heteropteris angustifolia Gris. The species H.
aphrodisiaca has not yet been studied from the
chemical point of view. Galvdo 4 found through
phytochemical screening of the roots of H.
aphrodisiaca that this plant tested positive for
polyphenols, phenols, saponins (foam) and al-
kaloids. The presence of nitro compounds in
plant materials is of interest because of their
known toxicity to livestock, insects and other
animals. Their toxic effects have been reported
to be a consequence of their conversion to 3-ni-
tropropanoic acid (3NPA), a respiratory toxin
that inhibits mitochondrial enzymes 5, as in the
case of miserotoxin (2) .

We report here the isolation and characteri-
zation of a new nitro compound, 2,3,4,6-tetra-O-
(3-nitropropanoyl)-0O-B-D-glucopyranoside (3),
from the roots of H. aphrodisiaca. Antimicrobial
activity of this nitro compound was also demon-
strated.
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MATERIAL AND METHODS
Plant material

Roots of Heteropteris aphrodisiaca O. Mach.
were collected in October 2000 at Santo Antdnio
do Leverger (30°28’31”S and 51°35'25"W,
Garmin v. 2.24), Mato Grosso State, Brazil, and
identified by Prof. Dr. Miramy Macedo (Univer-
sidade Federal de Mato Grosso, UFMT). A
voucher specimen (UFMT-22181) was deposited
at the UFMT Central Herbarium in Cuiaba, Mato
Grosso.

Isolation of the nitro compound 3

Roots (500 g) of H. aphrodisiaca were mac-
erated with acetone for 1 week at room temper-
ature (BST 0402). The extract obtained was fil-
tered and the solvent evaporated under vacuum,
yielding the crude extract (13 g). A portion of
the extract (10 g) was chromatographed on sili-
ca gel by vacuum liquid chromatography (VLC)
using toluene and then CHCIl3/MeOH (97:3;
19:1; 9:1; 17:3; 1:1) as eluent to yield 6 fractions.
Fractions (200 ml) were collected and checked
by thin layer chromatography (TLC) [Si gel 60
Fos4 plates, solvent systems: n-BuOH:CHCls:
MeOH (55:40:5)]. Fraction 4 (1.0 g) crystallized
with methanol:water to yield pure 2,3,4,6-tetra-
O-(3-nitropropanoyl)-0O-p-D-glucopyranoside
(200 mg) (3).

Antimicrobial evaluation

The antimicrobial activity was evaluated
against Staphylococcus aureus (ATCC 25923),
Escherichia coli (ATCC 25922), Bacillus subtilis
(ATCC 6623), Pseudomonas aeruginosa (ATCC
15442), Candida albicans, C. parapsilosis, C.
krusei, and C. tropicalis. All the Candida species
were isolated from vaginal mucosa of patients.
Minimum Inhibitory Concentration (MIC) and
Minimum Bactericidal Concentration (MBC)/
Minimal Fungicidal Concentration (MFC) were
determined according to the National Commit-
tee for Clinical Laboratory Standards 78,

RESULTSAND DISCUSSION

Compound 3 was isolated as a white solid,
mp. 111-113 °C. The IR spectrum showed in-
tense bands corresponding to hydroxyl (2299
cm-1), ester carbonyl (1747 cm-1) and nitro
(1553 and 1385 cm-1) groups. These data were
in agreement with the structure of an aliphatic
nitro compound 6.

The ESMS (positive mode) mass spectrum
gave the pseudo-molecular ions for [M+Na]* at
m/z 607 and [M+NH4]* at m/z 602, correspond-
ing to the molecular formula CigH2401gN4. A
fragment ion at m/z 488 corresponded to the
loss of nitropropionic acid [M-119+Na]*. Subse-
guent loss of HNO, from the ion at m/z 488
produced the fragment [M-119-47+Na]+ at m/z
441. The ion at m/z 127 corresponded to the
adduct between nitropropionic acid and ammo-
nium [C3HsNO4+NH4]*.

1D- and 2D-NMR analyses led to the data
show in Table 1. HMQC showed all of the direct
correlations between 1H and 13C, whereas the
HMBC experiment showed all of the long-range
couplings between 'H and 3C. 1D-TOCSY ex-
periments irradiating at the signal at 6 5.82 led to
the spin system (H1-H6) characteristic of the glu-
cose unit that was confirmed with the correla-
tions obtained from the 'H/tH COSY spectrum 9.
The B-configuration of the glucose unit was es-
tablished by the coupling constant Jq1.42=8.1 Hz
210, In the HMBC spectrum, the signals corre-
sponding to H2, H3, H4, and H6 showed corre-
lations with the carbonyl signals of the corre-
sponding nitropropanoyl moieties. The more
deshielded signal at o 5.82 (H1) did not show a
correlation to a carbonyl group, thus indicating a
free OH group at C1 of the glucose unit. There-
fore, 3 could be identified as the 2,3,4,6-tetra-O-
(3-nitropropanoyl)-0O-3-D-glucopyranoside. The
two previously isolated 2,3,4,6-tetranitro-
propanoylglucosides 1011 had the a-configura-
tion. Alkaline hydrolysis of 3 yielded glucose,
checked by TLC with authentic standard 11.

Position IH 3¢
1" 5.82 d (8.1) 91.87
2" 478 m 73.10
3" 4.05m 71.89
4” 4.83 dd (9.3, 6.9) 70.92
5” 3.92 ddd (9.3, 9.5, 5.6) 70.48
6" 4.08 d (4.5) 62.74
r 480 m 70.10, 70.34, 70.40*
2 2.85, 3.05, 3.08, 2.97 m 30.85, 30.74, 30.65, 30.65
3 - 169.20, 169.58, 169.83, 170.23

Table 1. 1H and 13C data for substance 3 (1H=300 MHz; 13C=75 MHz; DMSO-dg). coupling constants in Hz in pa-

rentheses; * double intensity.
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The isolation of the nitro compound (3) from
the roots of Heteropteris aphrodisiaca O. Mach.
confirms the presence of this class of compound
in the genus. The occurrence of this compound
reinforces the hypothesis that these compounds
can be used as taxonomic markers for the genus
Heteropteris.

ORS
' ° i
R %30 ORl 'CCHQCHQNOE =3NPA
R20
1 R3=H R1=R2=R4=R6=3NPA
2 Rl= -COCH,CHoCHyNO,  R2=R3=R4=R6=3NPA
3 RI=H R2=R3=R4=R6=3NPA

The antimicrobial activity of 3 was deter-
mined by microdilution techniques in Mueller-
Hinton broth against Gram-positive and Gram-
negative bacteria, and Sabouraud dextrose broth
for Candida albicans, C. parapsilosis, C. krusei
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Melo 13 demonstrated the antiviral activity of the
nitrocompound from the roots of H. aphrodisia-
ca.

Acknowledgements. We thank Laboratérios Biosin-
tética Ltda, Brazil, for research fellowships to W.A.
Roman Junior and for financial support. The present
paper is part of the Master of Science Thesis of W.A.
Roman Junior.

vol. 20, #2. National Committee for Clinical La-
boratory Standards, Wayne, PA; 5th ed.

8. National Committee for Clinical Laboratory
Standards (2002) “Reference Method for Broth
Dilution Antifungal Susceptibility Testing of Ye-
asts”, Approved Standard M27-A2, vol.22, #15.
National Committee for Clinical Laboratory
Standards, Wayne, PA; 2th ed.

9. Benn, M., Y. Bai & W. Majak (1995) Phytoche-
mistry 40: 1629-31.

10. Garcez, S.\W., F.R. Garcez, N.K. Honda & A.J.R.
da Silva (1989) Phytochemistry 28: 1251-2.

11. Majak, W., M. Benn, D. McEwan, & M.A. Pass
(1992) Phytochemistry 31: 2393-5.

12. Roman Jr., W. A., C.V. Nakamura, B.P. Dias
Filho, T.U. Nakamura, R.E.C. Linhares, J.C.P de
Mello (2001) Atividade antibacteriana, antifdn-
gica e antiviral de nitrocomposto isolado de
Heteropteris aphrodisiaca. en “Anais do Il
Simpésio Brasileiro de Farmacognosia”, Curiti-
ba, PR, Brasil. pag. OA-3.

13. De Melo, F.L. (2004) “Avaliagdo da atividade
antiviral de compostos isolados de Heteropteris
aphrodisiaca O. Mach.”. Dissertacdo (Mestra-
do), Universidade Estadual de Londrina, Lon-
drina, Parana, f. 47

545



