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The compound verboccidentafuran (1) was identified from the essential oil of the leaves of Baccharis punctulata DC. (Asteraceae)
specimens for the first time in Brazil. The variation of this compound found in male and female specimens may be associated to the
existence of more than one type of chemotype, influenced by geographic variation, climatic conditions, stage of the vegetative cycle,
genetic and ecological factors. The furanocadinan-type sesquiterpenes verboccidentafuran (1) and curzerene (2) have molecular
descriptors with high similarities. Compound 2, found in Eugenia uniflora L. (Myrtaceae) and species of the genus Smyrnium L.
(Apiaceae), is active to control seizures induced by pentylenetetrazole, what suggests a possible binding to the benzodiazepine-site of
the GABA,, (gamma-aminobutyric acid type A) receptor. Considering the occurrence and availability of 1 in the species B. punctulata
and its structural similarity to compound 2, docking calculations were performed for the interaction of both compounds with the
human a1-B2-y2 GABA, receptor. The results suggest that both compounds 1 and 2 must have affinity for the cavity at o.1-y2 interface
and support the development of pharmacological research on the compound verboccidentafuran 1 as a drug candidate for modulating
the GABA/benzodiazepine complex in the central nervous system.
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INTRODUCTION

The furanosesquiterpene verboccidentafuran 1 was isolated and
identified from the roots of Verbesina occidentalis (L.) Walter for
the first time in 1978 by Bohlmann and Lonitz.! The stereochemistry
of this furanic derivative was better understood from the proposed
synthesis for compound 1 using a route through an initial Diels-Alder
reaction, thus being defined as (5a,5a0.,9a0)-(+)-4,50,,5a0,6,7,9aa-
hexahydro-1,5,8-trimethylnaphtho[2,1-b].> Later, the compound 1
(Figure 1) was also found in species of the genus Baccharis,’”
Chromolaena® and Eupatorium.’

Figure 1. Structure showing the relative stereochemistry of verboccidenta-
furan 1

Among the species of the genus Baccharis, occurrence of 1 is also
reported in Baccharis punctulata DC. This species is widely distributed
in South America, particularly in Brazil, where it can be found in the
Southeast and the South, in the Cerrado, Atlantic Forest and Pampa

*e-mail: jascari @utfpr.edu.br
Editor handled this article: Nelson H. Morgon

biomes.!* Schossler er al.'" observed the presence of 1 in the essential
oil of B. punctulata leaves collected in the state of Rio Grande do Sul.
Gonzdlez’ found compound 1 in the essential oil of leaves originating
from Lujdn in the province of Buenos Aires, Argentina, from male and
female specimens. However, other studies'>'"* on the composition of
essential oils from the leaves of this species obtained from different
regions indicated the absence of this compound. Samples of essential
oil from the leaves of B. punctulata collected in the West and Southwest
regions of the state of Parand, Brazil, between 2017 and 2019, were
evaluated by gas chromatography coupled to mass spectrometry
(GC-MS) by our group.'

Curzerene 2 (Figure 2) was isolated for the first time from the
rhizomes of Curcuma zedoaria Roscoe' and from the roots of
Lindera strychnifolia.'® Tshii et al.'® observed that the isolated 2
presented itself as a racemic mixture, with the isomer in the smaller
proportion attributed to the natural occurrence in the plant while
the rest representing its racemate derived from the pyrolysis of
furanodiene 3 (Figure 2).!517-1

3 2 (rac)

Figure 2. [3,3]-Sigmatropic rearrangement of 3 to afford the racemate of 2

Eugenia uniflora is a Brazilian small tree whose essential oil
from leaves contains furanodiene 3. Since the first chemical studies®
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with this species, the same [3,3]-sigmatropic reaction producing
curzerene 2 has been observed by heating during GC analysis. The
occurrence of high proportions of curzerene 2 in essential oils from
E. uniflora leaves has been published,”' > yet GC techniques have
been the only analytical method used. The effective determination
of 2 concentrations in samples of essential oils from E. uniflora and
Smyrnium spp. has been possible by using GC-MS combined with
high-performance liquid chromatography (HPLC) analysis at room
temperature.?>26-%

Both verboccidentafuran 1 and curzerene 2 are furanocadinan-
type sesquiterpenes of rare occurrence in nature. 1 has a nonlinear
furan structure with eight coplanar carbon atoms, while 2 has eight
coplanar carbon atoms but with a linear structure. Our attention
was drawn to the activity of curzerene 2 to control seizures induced
by pentylenetetrazole, which suggests a possible binding to the
benzodiazepine-site of the GABA, (gamma-aminobutyric acid
type A) receptor.’

The molecular descriptors of both compounds show high
similarities, such as identical MW (molecular weight), HBD (hydrogen
bond donor), HBA (hydrogen bond acceptor), topological surfaces,
zero rotatable bonds, and complexity indexes.’! The calculated
XLogP3-AA values for 1 and 2 (3.8 and 4.6, respectively) are quite
close and the data sets of molecular descriptors presented for both
compounds indicate that they have the necessary prerequisites for oral
absorption (TPSA (topological polar surface area) < 140 A2)* and for
crossing the blood-brain barrier (values below 60 A?).33 These data
support our working hypotheses that both these sesquiterpenes might
have comparable activities on the GABAergic mediated properties
in the central nervous system.

Considering the occurrence and identification of compound 1
from the essential oil of the leaves of B. punctulata specimens for
the first time in Brazil and its structural similarity with compound 2,
theoretical studies were developed on the interaction of both
compounds with the benzodiazepine-site GABA, a1-B2-y2. The
structures were studied for conformers and optimized by quantum
chemistry studies, and then used for receptor docking. The overall
analysis might lead to a new molecular template for GABA receptors
modulators.

EXPERIMENTAL
Plant material

Aerial parts from female and male specimens of B. punctulata
were collected in February and May of the years 2017, 2018 and 2019,
in areas up to 1.5 km far from the point 26°00°42S/52°47°40”W,
Itapejara D’Oeste Town, in the southwest of the state of Parand,
Brazil. The collections were also carried out during the flowering
period at 8:00 a.m. and with high incidence of sunlight. Exsiccates
were taxonomically analyzed to confirm the species and deposited
under the numbers ECT0003423 (female) and ECT0003426 (male)
at the ECT Embrapa Clima Temperado Herbarium, Rio Grande do
Sul, Brazil.

Essential oil extraction and analysis

Leaves from female and male specimens were separated and dried
for 4 days at room temperature. Essential oils were obtained from
100 g samples by hydrodistillation in a Clevenger-type apparatus
for 3 h.3* The yields of the essential oil samples were calculated
considering the dry mass of each specimen.

Identification of the composition of samples were carried out on
a Shimadzu GCMS-QP2010 Plus at 70 eV using a non-polar column
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RTX-5MS (30 m x 0.25 mm X 0.25 pm). Analysis conditions were:
250 °C for the injector, 250 °C for the ion source and 280 °C for the
interface. Oven temperature programming was 60 °C for the first S min,
increasing at a rate of 3 °C min™' until the final temperature of 240 °C.
The split ratio used was 1/20. Chemical identification of the compounds
was carried out by comparing the relative retention indices (RI) to a
homologous series of n-alkanes (C8-C19) and mass spectra from the
spectrometer database (NIST library), as published in the literature.*
The relative proportions of compounds present in the samples were
determined quantitatively using a Shimadzu Gas 2010 Chromatograph
with flame ionization detector (GC-FID) and an OV-5 column
(30 m x 0.25 mm x 0.25 pum). Constant flow rate was 1 mL min™
at 87.0 kPa. Helium was used as the carrier gas, split mode of 1/20,
the injection volume was 1 UL of sample diluted in ethyl ether and
temperature of 250 °C for the injector, 250 °C for the ion source and
280 °C for the interface. Oven temperature programming was 60 °C
for the first 5 min, increasing at a rate of 3 °C min™! until reaching
the final temperature of 240 °C.

Structural optimization of conformers

To gain initial information about the relative stability of
the conformers concerning specially the rings B and C for
verboccidentafuran 1 and ring B for curzerene 2, initial 3D
structures were obtained with ChemAxon program MarvinSketch?®
for 1 and 2. The structures were then optimized with Gamess®’ with
the 6-31G(d) basis set and the B3LYP functional for subsequent
docking calculations. We prepared the 1 molecule in four different
conformations according to different half-chair conformations of
rings B and C for subsequent calculations, and the 2 molecule to give
two conformers considering its non-planar ring. The same protocol
was also applied to flumazenil to prepare it for docking calculations
(see “Molecular docking” sub-section), for which two conformers
changing the seven member ring conformation were then prepared.

Molecular docking

The structures optimized by the GAMESS program®’ (see
“Structural optimization of conformers” sub-section) of the four
conformers of 1 and of the two conformers of 2 were then submitted
to the prepare_ligand4.py script of the AutoDockTools program.*
The human GABA, subtype a.1-2-y2 receptor structure deposited
at the Protein Data Bank (PDB)* with code 6D6T* was used for
docking. This structure presents a flumazenil molecule inserted into
a cavity between an o1 and the y2 subunits (named chains D and E,
respectively, in the PDB entry 6D6T). This receptor structure was
prepared with AutoDockTools* such that His 102 of subunit .1, which
is part of the interacting site (cavity), was considered at the N-3 or
alternatively at the N-¢ protonated state, implying two distinct docking
runs in any of the subsequent combinations. Docking was performed
with Vina*' in blind and site delimited (around the cavity occupied by
flumazenil) approaches; in the former case, the search comprehended
a large volume around the extra cellular domain (ECD), and in latter
case, the search was focused on the flumazenil interaction site which
had the protein side chain residues free to rotate (flexible docking),
always using the Vina program maximum exhaustiveness.

Statistical analysis

The statistical evaluation was performed using Software R
version 4.2.1, “Funny-Looking Kid”.** As graphical interface, the
RStudio 2022.07.1+554 “Spotted Wakerobin” release for Windows*
was used. The principal components analysis (PCA), hierarchical
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group on principal components (HCPC) and description of categories,
was applied by FactoMineR Package.* For the multivariate analysis,
the data were previously normalized using Z-scores. HCPC analysis
was performed using the Ward method, and Euclidean distance
was utilized. The plot of statistical analysis was performed using
the factoextra Package 1.0.7.% The data and imaging processing
was performed in an x86_64-w64-mingw32/x64 (64-bit) platform,
notebook Dell Inspiron 13-7348-B20, Intel(R) Core™ i5-5200U
processor, CPU @ 2.20GHz 2.20 GHz, and 8 Gb RAM DDR3L.

RESULTS AND DISCUSSION

The essential oils from the leaves of B. punctulata specimens
collected in the southwest region of Parand showed yields in the
range of 0.9-2.2% in relation to the initial dry mass of plant material
(Table 1). All collections were carried out during the flowering
period, at the same time and location, as well as sample preparation,
extraction, and storage.

The chemical composition of the samples was analyzed using
the GC-MS and GC-FID technique (Table 2). The major compounds
found in the majority of female and male specimens in this study
were: B-caryophyllene (2.11-6.56%), germacrene D (1.64-12.21%),
bicyclogermacrene (1.38-19.03%) and verboccidentafuran (1)
(0.59-32.62%). Compound 1 was the major one in specimens
BP1 (27.42%), BP3 (32.62%), BP4 (25.35%), BP6 (15.62%),
BP7(16.35%) and BP8 (12.62%), observed for the first time in Brazil.

Ascari et al.'* analyzed the chemical composition of the essential
oil from the leaves of B. punctulata specimens, collected in the
western region of Parand, Brazil, verifying that the majority were
bicyclogermacrene (10.90-42.44%), germacrene D (11.29-21.18%),
B-caryophyllene (5.59-14.06%) and &-elemene (1.97-14.29%), and
that compound 1 was absent. Like other studies”!''""* that evaluated
the chemical composition of the essential oil from leaves of the
species B. punctulata, differences were observed in the chemical
composition of the oils.

Both differences observed, in yields (Table 1) and in chemical
composition (Table 2), of the samples among the specimens and the
collection period, can be associated with genetic factors*#” as well as
with the adaptation of each chemotype to edaphoclimatic factors,*-!
yet external stimuli can redirect the metabolic pathways.

We then analyzed the data variability through PCA, shown
in Figure 3a, the first two dimensions express 44.02% of the data
variability. In this Figure, the samples (represented by black spots) are
dispersed across all dimensions, while the direction and contribution
of each variable to the construction of the PCA graph are depicted.
In Dim.1, the right side of the graph is composed of individuals such
as BPS, with strongly positive coordinates on the axis, characterized
by high values for variables such as (Z)-p-farnesene, (Z)-f-ocimene,
limonene, p-ocimene and y-muurolene. In contrast, individuals on the
left side of the graph, such as BP4 and BP3, are characterized by high
values for variables such as verboccidentafuran, caryophyllene oxide,
bicyclogermacrene and (E)-f-ocimene, along with low values for the
variable a-humulene. Dim.2 distinguishes individuals such as BP5,
BP4, and BP3 from individuals such as BP10, BP9 and BP2. In the
positive coordinate on the Dim.2 axis, represented by individuals BP4
and BP3, there are high values for the variables verboccidentafuran,
caryophyllene oxide, bicyclogermacrene and (E)-f-ocimene, along
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with low values for the variable o-humulene, as already elucidated
by Dim.1. Conversely, in contrast to the positive coordinate, the
negative coordinate on Dim.2, exemplified by individuals BP10,
BP9, and BP2, entails low values for the variables (E)-B-farnesene
and B-bisabolene, which they share.

The individual BP5, although positioned on the positive side of
the Dim.2 axis like BP3 and BP4, exhibits high values of distinct
variables, thus confirming that Dim.1 is more crucial in discriminating
for this individual than Dim.2. This underscores BP5’s significant
compositional variation relative to other specimens. The complete
list of variables characterizing the dimensions can be found in the
Supplementary Material, Tables S1 to S4.

The HCPC analysis provided 6 different clusters (Figure 3b).
The suggested partition is the one with the higher relative loss
of inertia (i(cluster n + 1) / i(cluster n)) (absolute loss of inertia,
(i(cluster n) —i(cluster n + 1)), was plotted with the tree, in Figure 3b).
It is possible to reconnoiter the cluster combination for the same
collections in the 2018 and 2019 years, however, for samples collected
in 2017, it was not possible to distinguish an effective clustering as
seen in hierarchical tree. Quantitative values for the quantitative
variables with p < 0.05, describing each cluster, can be found in
Supplementary Material, Table S4.

Cluster 3 is made of male individuals collected in February and May
from 2017, BP1 and BP3, respectively. This cluster is characterized
by high values for the variables guayol, verboccidentafuran and
caryophyllene oxide. At comparing BP1 with the female specimen
BP2 collected in the same period, February 2017, the same major
concentration of the volatile compounds was not observed, and
BP2 was grouped in cluster 4, that shows high values of norolidol,
B-selinene, B-eudesmol, elemol, a-eudesmol and torreyol. This
female specimen, collected in May 2017, shows a different highest
compound content, as individuals like BP4, grouped in cluster 2.
That show high levels of linalool, 5-elemene, (E)-f-ocimene,
germacrene B, -elemene and o-muurolene.

Cluster 1 made BPS, a male individual collected in May 2018,
which is characterized by the presence of a-pinene, a compound not
observed in other collections. This cluster is also defined by low values
for the variables germacrene D, B-cariophyllene, (E)-B-farnesene,
verboccidentafuran, and bicyclogermacrene. Cluster 6 comprehends
the male and female individuals BP6, BP7 and BP8, that share high
values of the variables t-cadinol, 1-epi-cubenol. Cluster 5 is made of
individuals such as BP9 and BP10 and is characterized by low values
for the variables germacrene D, -caryophyllene, (E)-B-farnesene,
verboccidentafuran and bicyclogermacrene.

Verboccidentafuran is the primary compound in the initial
collections. However, a decline in its relative concentration was
observed across subsequent collections, as depicted in the boxplot
(Figures 4a and 4b), indicating a significant decrease in its production
in May 2019.

As previously noted for this species collected in the Western
region of Parand by Ascari er al.,'* where the presence of
verboccidentafuran was not detected, the production of this
compound may be associated with the existence of multiple
chemotypes, influenced by geographic variation, climatic
conditions, stage of the vegetative cycle, genetic, and ecological
factors.**36-3¥ Our study reports for the first time this compound as
a major constituent in B. punctulata collected in Brazil.

Table 1. Collection period (month and year) and yield of essential oils from male and female specimens of Baccharis punctulata (Asteraceae)

February 2017  Yield/ % May 2017 Yield / % May 2018 Yield/ %  February 2019  Yield/ % May 2019 Yield / %
BP1 & 1.62 BP3 & 0.91 BP5 & 1.42 BP7 & 223 BP9 & 1.53
BP2 @ 1.30 BP4 @ 1.00 BP6 ¢ 1.50 BP8 ¢ 1.94 BP10 ¢ 1.60
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Table 2. Chemical composition and relative content of components in the analyses of the essential oils from leaves of female () and male () specimens of
Baccharis punctulata (Asteraceae)

Compound RF  RP BPIJ BP2Q BP3IJ BP4Q BPSJ BP6Q BP7J BPSQ BPOJ BPIOQ dl\:[itilflii‘;t‘i’in
a-Pinene 939 933 0.14 RI, MS
Sabinene 975 973 1.74 0.23 RI, MS
f3-Pinene 979 976 1.64 0.22 RI, MS
Myrcene 990 990 0.54 RI, MS
p-Ocimene 1024 1026 0.94 1.11 0.61 RI, MS
Limonene 1029 1028 0.22 0.36 1.65 1.72 0.24 0.51 0.50 RI, MS
(2)-B-Ocimene 1037 1038 423 4.22 1.32 RIL, MS
(E)-B-Ocimene 1050 1046 0.31 0.89 0.27 RI, MS
Linalool 1096 1098 0.46 RI, MS
Terpinen-4-ol 1177 1178 0.15 RI, MS
a-Terpineol 1188 1191 0.14 RI, MS
Bornyl acetate 1285 1287 0.16 0.28 0.20 RI, MS
y-Elemene 1338 1338 1.00 0.70 0.80 6.13 0.58 0.72 1.04 0.16 0.35 RI, MS
f3-Elemene 1390 1392 0.58 1.18 0.45 1.83 0.69 0.88 0.62 0.96 0.42 0.68 RI, MS
f3-Caryophyllene 1419 1420 5.22 4.77 43 4.56 6.56 4.59 5.87 5.79 2.11 2.63 RI, MS
(Z)-B-Farnesene 1442 1445 0.13 0.18 RI, MS
o-Humulene 1454 1454 0.38 0.71 0.22 0.38 0.6 0.47 0.39 0.62 0.41 0.54 RI, MS
(E)-B-Farnesene 1456 1458 1.46 1.02 1.76 1.42 1.23 1.61 1.32 1.02 0.54 0.44 RI, MS
Germacrene D 1481 1483 12.10 9.78 12.21 10.23 6.78 8.74 9.11 9.78 2.12 1.64 RI, MS
f3-Selinene 1490 1487 0.24 RI, MS
Bicyclogermacrene 1500 1499  19.03 1226 16.08 11.53 0.34 8.13 13.44 14.1 1.43 1.38 RI, MS
a-Muurolene 1500 1501 0.13 0.14 0.32 0.14 RI, MS
f3-Bisabolene 1505 1510 1.53 1.12 1.91 2.09 5.01 1.79 3.38 1.11 0.17 0.23 RI, MS
y-Muurolene 1512 1512 1.58 0.16 RI, MS
y-Cadinene 1523 1526 1.32 1.07 1.67 0.99 1.17 2.02 1.59 0.35 0.2 RI, MS
o-Cadinene 1540 1540 0.16 RI, MS
a-Calacorene 1545 1545 0.37 2.02 0.25 0.45 RI, MS
Elemol 1549 1554 23.01 1.29 8.22 7.12 RI, MS
Germacrene B 1561 1559 0.98 0.47 0.41 RI, MS
Nerolidol 1563 1567 0.27 RI, MS
B-Calacorene 1565 1566 0.29 0.35 RI, MS
Spathulenol 1578 1578 1.64 2.14 1.21 0.92 9.18 3.32 5.74 4.49 RI, MS
Caryophyllene oxide 1583 1585 0.62 0.47 0.55 0.35 RI, MS
Guaiol 1600 1599 0.77 0.55 RI, MS
10-epi-y-Eudesmol 1623 1622 0.75 RI, MS
epi-Cubenol 1628 1631 5.45 2.43 RI, MS
cis-Cadin-4-en-7-ol 1636 1634 6.03 4.74 RI, MS
t-Cadinol 1640 1638 3.98 7.11 422 4.76 4.94 RI, MS
Torreyol 1646 1646 5.53 6.22 2.89 RIL, MS
B-Eudesmol 1650 1656 2.75 0.41 RI, MS
o-Eudesmol 1653 1658 3.53 2.42 0.56 RI, MS
Verboccidentafuran 1670¢ 1674  27.42 1401  32.62 2535 6.73 1562 1635 12.62 1.05 0.59 RI, MS
o-Bisabolol 1685 1688 1.27 0.92 11.72 1.37 9.72 RI, MS
Total identified / % 78.60 84.88 80.53 76.62 6637 7444 6756 57.11 3214 25.25 RI, MS

“Published relative retention indices for the column DB-51; values of calculated relative retention indices using the column RTX-5 (GCMS) and the n-alkanes
series C8-C19; ‘experimental RI found in the literature.!" RI: retention index; MS: mass spectroscopy.



Vol. 48, No. 2 Chemotype verboccidentafuran in Baccharis punctulata (Asteraceae) 5
a
L : (@ (b)
8P4 : (E)--famesene & i &
germacrene . } ® @
i o n-7-ol 3-bisabolene
verboccidentafuran’, \ .
p . E s Z)-p-ocimene BPS 7] 7o)
25 3-elomene N\ \ | 2)-p-tamesone * a7 S
8 s \ E . terpinen—4-ol
N A «—calacorene Il...- a-cadinene
N A\ 4 a-terpineol fimonene — o |
bioyclogermacreié-. 9uayol\\ \\eP7i sabinene N o
\ \\§ \ B-pinene
SO \

p-ocimene
BP1 —

germacrene B
1-epi-cubenol

Dim2 (17.2%)
“ e o

BP2
.

Dim1 (26.8%)

®
inertia gain
0 2 4 6 8

Height

BP8 —|
BP7 —I

BPS
BP4

Figure 3. Multivariate data analysis of volatile compounds in Baccharis
punctulata (Asteraceae) samples. (a) Biplot of principal components analysis,
individuals’ components in black, and variables vectors in colorful scales
with contribution parameters; (b) hierarchical three with 6 clusters selected
by the absolute loss of inertia

As expected, at a blind docking calculations, the majority of the
best poses of compound 1 and compound 2 occupy the interface
between subunits al/y2 (the one occupied by flumazenil in the
experimental structure PDB code 6D6T), with interaction energies
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Figure 4. Boxplot graph of verboccidentafuran variation in Baccharis
punctulata (Asteraceae). (a) Variation over the years; (b) variation over the

collections

with this site estimated down to —8.7 kcal mol™' for compound 1
and —7.0 kcal mol™! for compound 2, that compares well to energy
estimates of down to —9.3 kcal mol™! for flumazenil in the same
docking run, energy that associated to an RMSD (root mean square
deviation) of this pose to the experimental structure of only 0.781 A
for the rings and the proximal atoms (1.128 A if one includes the
flexible tail) confirm its preference for such site as well. Focusing
on the docking study into this cavity, with flexible side chains for
constituent residues, the five best compound 1 poses presented
favorable interaction energies running from —8.8 to —7.4 kcal mol™!,
illustrated in Figure 5a. Yet, the five best compound 2 poses
presented energies running from —8.5 to —8.0 kcal mol™ and these
are illustrated in Figure 5b. Interactions for the best poses for
compounds 1 and 2 are highlighted in supplementary Figures 1SA
and 1SB, respectively, as calculated by the PLIP server.’? Thus, our
docking results suggest that both compounds 1 and 2 might also bind
to this cavity; in fact, this observation for the latter correlates to the
observed pharmacological results for its anticonvulsant activity.*
Other properties and potential activities for them were indicated by
the swissADME?® and Passonline** (limited to the 50 best predicted
activity values) servers, whose output results are shown in Tables S5
and S6 (Supplementary Material), respectively; noteworthy are the
drug likeliness rules not violated and the predicted permeability to
the blood-brain barrier (BBB) for both compounds.

Figure 5. Five best poses for (a) compound 1 and (b) compound 2 in the interactions with GABA, o.1-2-y2 according to docking calculations with Vina. Interface
subunits al and y2 are colored green and magenta, respectively. Adjacent subunit 2 is colored blue. Carbon atoms of different docked poses are in different colors
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CONCLUSIONS

This work has shown the presence of the compound
verboccidentafuran 1 in the essential oil of the leaves of male and
female specimens of B. punctulata, what is reported for the first time
in Brazil. At the pursuit for a structural basis for verboccidentafuran 1
and curzerene 2 central nervous system activities, we carried out
docking calculations in the human a1-f2-y2 GABA , receptor, whose
structure is available at the Protein Data Bank under code 6D6T.
Our calculations indicated that both compounds must have affinity
for the cavity at a.1-y2 interface that, in the cited Protein Data Bank
structure, presents a flumazenil molecule. Therefore, we hypothesize
that they might interact with this receptor at this cavity too and these
interactions should lead to the anticonvulsant activity. These results
and ADME predictions support the development of pharmacological
research on the compound verboccidentafuran 1, as a drug candidate
for modulating the GABA/benzodiazepine complex in the central
nervous system.

SUPPLEMENTARY MATERIAL

Statistics tables used in this work are available at
http://quimicanova.sbq.org.br, in the form of a PDF file, with free
access.
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