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Abstract: The ever-growing antibiotic resistance to currently prescribed antibiotics constitutes a
main reason for investigating natural compounds for antibacterial action. Natural products can be
used as leads for new synthetic antibacterial agents or as a source of novel bioactive compounds.
Cinnamaldehyde and colupulone were selected as lead compounds for the purposes of this study.
Cinnamaldehyde, a byproduct of the stem bark of Cinnamomum cassia, was isolated in 1834 by Jean-
Baptiste Dumas, with uses ranging from the food and cosmetics to pharmaceutical industries. Co-
lupulone, is a known hop f-acid found in Humulus lupulus, a plant also used in the pharmaceutical
and food industry. Previous studies have shown that both compounds exhibit antibacterial proper-
ties. In order to investigate essential structures responsible for enhanced action, some functionalities
on the selected parental compounds, cinnamaldehyde and colupulone, were preserved while others
altered. Synthesis of these analogues was based on short synthetic routes, including efficient meth-
ods like Wittig reaction, Friedel-Crafts and C-alkylation of phloroglucinol derivatives. Subsequent
testing for their antibacterial action against gram-positive and gram-negative microorganisms Esch-
erichia coli, Staphylococcus aureus and Pseudomonas aeruginosa revealed important functionalities re-
quired for increased activities. The prospective development of a ligand-based pharmacophore was
also investigated, by analyzing the structural-activity relationship of their bacterial growth inhibi-
tory potencies. Enhance inhibitory action was observed for the para-methoxy analogue of trans-
cinnamaldehyde against E.coli. In addition, all tested colupulone analogues exhibited enhanced ac-
tivities for both E. coli and S.aureus. These results set the base for designing new compounds to better
understand structure-activity relationship and improve activity.

Keywords: cinnamaldehyde analogues; colupulone analogues; antibacterial activity; structure-ac-
tivity relationship.

Med. Sci. Forum 2023, 2, x. https://doi.org/10.3390/xxxxx

www.mdpi.com/journal/msf

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40
41
42

43
44
45



Med. Sci. Forum 2023, 2, x

2 of4

Supplementary Materials:

Author Contributions: Conceptualization, V.P.V. and G.K.; methodology, V.P.V., GK,, A M., ; soft-
ware, VPV, GK, MS, AK, AM. A-M.K. and G.A.; validation, AK., GK, M.S,, AK, A-MK,
A.M., and G.A; formal analysis, A.K., A-M.K,, A M., and G.A.; investigation, V..V, GK, M.S,, AK,
AM., A-M.K,, and G.A; resources, V.P.V., GK,, M.S,; data curation, V.P.V., G.K,; writing—original
draft preparation, A.K.; writing—review and editing, V.P.V., G.K,; visualization, G.K.; supervision,
V.P.V,, GK,; project administration, V.P.V., G.K; funding acquisition, G.K. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Data Availability Statement: All data presented in this study will be available in future publica-
tions.

Acknowledgments: This study was supported by the Department of Science and Mathematics of
Deree — The American College of Greece and the ACG 150 initiatives for supporting research and/or
curriculum development.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the
design of the study; in the collection, analyses, or interpretation of data; in the writing of the manu-
script, or in the decision to publish the results.

® N N U kW N

10
11

12
13
14

15
16
17



