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Abstract: 4,6-Diacetylresorcinol (1) and 3-O-methylellagic acid dihydrate (2), both biologically signif-
icant compounds, were extracted from Bixa orellana and studied using IR, 1H, and 13C NMR, and
UV-vis spectroscopic techniques. X-ray crystallographic techniques were also used to establish the
molecular structure of the isolated compounds 1 and 2. Geometric parameters, vibrational frequen-
cies, and gauge including atomic orbital (GIAO) 1H and 13C NMR of 1 and 2 in the ground state
were computed by the density functional theory (DFT) using B3LYP/6-311G(d,p) basis set backing
up experimental studies and established the correct structure of isolated compounds. The parameters
obtained from the combined DFT, and X-ray diffraction studies are mutually agreed to establish
correct structures of 1 and 2. In addition, an electrostatic potential map and HOMO−LUMO energy
gap were made using the DFT calculation to determine the distribution of energy and the chemical
reactivity region of the isolated compounds. The current study also provides further insights into
the interaction of compound 2 with ct-DNA using numerous biophysical and in silico techniques.
Moreover, in silico studies indicate that compound 2 binds to the DNA in the minor groove. Lipinski’s
rule of five revealed a higher tendency of compound 2 towards drug-likeness. The bioavailability
and synthetic accessibility score for compound 2 was found to be 0.55 and 3.21, suggesting that
compound 2 could serve as an effective therapeutic candidate.

Keywords: Bixa orellana (Family: Bixaceae); 4,6-diacetylresorcinol; 3-O-methylellagic acid dihydrate;
X-ray diffraction; DFT; NMR; frontier molecular orbitals

1. Introduction

The Bixaceae family includes Bixa orellana L., also known as annatto. It is a Central
and South American shrub that grows 3–6 m tall and is one of the oldest plants to produce
natural colors. Originally, the herb was used as body paint, a treatment for heartburn,
an insect repellant, a sunscreen, and to fight off evil. It was named after Francisco de
Orellana, a Spanish conquistador [1]. Constipation, fevers, heartburn, asthma, scabies,
ulcers, diarrhea, stomach upset, skin diseases, measles, anecdotal treatment of diabetes,
allergy, leprosy, infectious diseases, burns, measles, gonorrhea, diarrhea, asthma, angina,
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