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Introduction
Cancer is a disease caused by the disruption of
the cell cycle, which is controlled by the cell's
genetic material. Chemotherapy, radiotherapy and
surgical methods are used as standard in cancer
treatment. In chemotherapy, tumor cells are targeted
to destroy or stop their growth. Due to the fact that
the existing anticancer drugs do not have sufficient
effect and they have various side effects, new anticancer drugs are needed to be developed (Herrero
and Medarde, 2015; Zhang et al., 2014). In this
study, three new 1-substituted-4-phenylpiperazine
derivatives, which are expected to have anticancer
activity, were designed, synthesized and anticancer
activities were investigated.
Materials and methods

gradient method. The structure of HSP90 protein
(PDB ID: 1YET) retrieved from RCSB
(www.rcsb.org) for C6 and MCF-7 (Dogan et al.,
2017).
Chemistry
Synthesis of compounds begins with 2acetylnaphthalene.
1(Naphthalen-2-yl)
-2bromoethanone is obtained as a result of the
bromination reaction (Immediata and Day, 1940).
Compounds 1a, 1b and 1c were synthesized by
reaction of this compound with 1-phenylpiperazine,
1- (3- (trifluoromethyl) phenyl) piperazine and 1- (2methoxyphenyl) piperazine, respectively (Ozdemir
et al., 2015). The structures of the obtained
compounds were illuminated by spectral methods
(1H-NMR, 13C-NMR, IR).

Molecular modeling studies

Activity studies

Maestro 11.8 (Schrödinger, LLC, NY) program
was used in molecular modeling studies. Threedimensional structures of compounds were
constituted with Maestro11.8 software with the aid
of MacroModel software and the OPLS_2005 force
field parameters, and were optimized by conjugated

MCF-7 (breast cancer cell line), C6 (rat brain
glioma adenocarcinoma cell line) and WI-38
(healthy human fibroblast cell line) were used in
activity studies. In these studies, 5-fluorouracil (5FU), an anticancer drug, was used as the reference
compound. The IC50 value of 3 synthesized
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compounds and 5-FU was determined by XTT
(Chiang et al., 2006).
Results and discussion
The interactions of the compounds with residues
in the active region of the HSP90 protein were
examined and docking scores were calculated. The
compound with the best docking score is 1c. In the
study, the 1c was observed to be more active in the
C6 cell line than 5-FU; 1b in MCF-7 cell line was
found to have an activity close to 5-FU.
It was determined that the docking scores
obtained from molecular modeling studies are in
harmony with the activity studies.
Conclusion
In this study, it was determined that the
molecules synthesized according to the results
obtained from molecular modeling studies have
significant anticancer activity. It also has low
cytotoxic effects against healthy cells. Due to these
high effects and properties, these molecules become
potential anticancer drug candidates. Advanced in
vitro and in vivo preclinical and clinical studies are
needed for compounds to become candidates for
anticancer drugs.
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