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INTRODUCTION
Drugs such as Betulinic acid gain attention
because of their biological activity against several
diseases such as various types of cancer, AIDS, and
Malaria1. Many studies indicate the manner in
which the drug acts on the disease, but is not
detailed about which molecular characteristics
have influence in these processes1. Combined
theoretical and experimental studies can lead to
answers about the real reason for activity of these
biomolecules as inhibitors of diseases, and we can
understand more about the structure-activity
relationship and other influences on biochemical
reactions2,3. In this work, theoretical calculations
with the Gaussian 03 program package seek to
explain the inactivity of Melaleucic acid, a very
similar analogue of Betulinic acid, with just one
difference regarding Betulinic acid, which is a
carboxylic acid group at C-27 (Figure 1).

systems was. Structure and charges data indicate
that coupling with an enzyme should be similar. A
possible explanation to the relative inactivity of
Melaleucic acid is the formation of clusters with a
large number of hydrogen bonds stabilizing these
macrostructures. Melaleucic acid may be forming
more stable clusters, and, because of that, the
substance tends to interact less with an enzyme
active site. A theoretical molecular docking study
showed similar affinity of the both substances with
a specific enzyme active site (similar work can be
seen in reference 2).
Table 1. Principal energetic results given by AM1 and
DFT/B3LYP calculations.

CONCLUSIONS

Figure 1. Structure of the substances and optimized
geometry given by AM1 calculations.

RESULTS AND DISCUSSION
The methodologies used was semi-empirical
AM1 (geometry optimization) and Ab Initio
DFT/B3LYP 3-21G and 6-311+G(2d,p) (SinglePoint energy and others). To AM1, the
stabilizations by intermolecular interactions in
systems with two (2MC2) and three (3MC7)
molecules of both substances are close (see Table
1). In DFT level of theory, 2MC2 systems was not
stabilized by these interactions, but the 3MC7

This results indicates very similarity of these
substances, and the reason for the difference in the
bioactivity could be the possibility of more stable
clusters in the Melaleucic acid. Experimental
studies can confirm the presence of clusters or the
incompatibility of the Melaleucic acid in the
enzyme active site.
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