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ABSTRAK 
 

SINTESIS DAN UJI AKTIVITAS ANTIBAKTERI SENYAWA ANALOG 
KURKUMIN 1-BENZIL-3,5-BIS(4-FLUOROBENZILIDENA)-4-PIPERIDON 

GUNA MENDUKUNG KEMANDIRIAN BAHAN BAKU OBAT 
 
Infeksi merupakan salah satu penyakit yang disebabkan oleh mikroorganisme 
patogen seperti bakteri yang dapat diobati dengan menggunakan antibiotika. 
Kurkumin merupakan senyawa yang diketahui memiliki aktivitas biologis sebagai 
antimikroba namun memiliki kekurangan dalam hal kestabilan yang rendah, 
mudah terdegradasi, sukar larut dalam air, bioavaibilitas rendah serta memerlukan 
konsentrasi senyawa yang cukup tinggi untuk menghambat bakteri tersebut. 
Penelitian ini bertujuan untuk melakukan sintesis senyawa analog baru kurkumin 
yaitu senyawa 1-benzil-3,5-bis(4-fluorobenzilidena)-4-piperidon dari 4-
fluorobenzaldehid dan 1-benzil-4-piperidon yang kemudian diuji aktivitasnya 
sebagai antimikroba pada bakteri Gram positif Staphylococcus aureus serta dilihat 
aktivitas molekulernya secara in silico menggunakan molecular docking sehingga 
diharapkan dapat meningkatkan stabilitas, potensi, serta selektivitas aktivitas 
biologisnya. Senyawa disintesis menggunakan bahan awal 2-fluorobenzaldehid 
dan 1-benzil-4-piperidon melalui reaksi kondensasi menggunakan katalis NaOH 
dengan pelarut etanol. Hasil sintesis lalu dihitung rendemen dan dianalisis 
kemurniannya melalui pengukuran titik lebur dan uji KLT. Senyawa hasil sintesis 
kemudian dikarakterisasi menggunakan spektroskopi IR, 1H-NMR, 13C-NMR dan 
MS. Senyawa yang telah teridentifikasi kemudian dilanjutkan dengan pengujian 
aktivitas antimikroba terhadap bakteri Staphylococcus aureus menggunakan 
metode difusi agar dan dihitung hasil diameter zona hambat senyawa. Hasil 
sintesis menghasilkan rendemen sebesar 81,9%  dengan titik lebur 154,4-156°C 
dan dikategorikan murni yang ditunjukan dengan profil KLT menghasilkan satu 
spot senyawa. Senyawa uji selanjutnya diidentifikasi dengan data elusidasi 
struktur. Hasil uji aktivitas antibakteri memiliki penghambatan hingga 125 ppm. 
Untuk mendukung hasil uji, dilakukan pula studi molecular docking terhadap target 
protein Staphylococcus aureus, di dapatkan hasil energi bebas Gibbs sebesar -
16,9384 menandakan adanya potensi aktivitas biologis senyawa hasil sintesis 
sebagai antibakteri. 
 
Kata kunci; sintesis, analog kurkumin, kurkumin, antimikroba, 1-benzil-3,5-bis(4-
fluorobenzilidena)-4-piperidon, difusi 
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ABSTRACT 
 

Synthesis and Antibacterial Activity Of Curcumin Analogue Compound 1-
Benzyl-3,5-Bis(4-Fluorobenzylidene)-4-Piperidone To Support The 

Independence Of Pharmaceutical Raw Materials 

Infection is one of the diseases caused by pathogenic microorganisms such as 
bacteria that can be treated using antibiotics. Curcumin is a compound known to 
have biological activity as an antimicrobial but has shortcomings in terms of low 
stability, easily degraded, difficult to dissolve in water, low bioavailability and 
requires a fairly high concentration of compounds to inhibit the bacteria. This study 
aims to synthesize a new analog compound of curcumin, namely the compound 1-
Benzyl-3,5-Bis (4-Fluorobenzylidene)-4-Piperidone from 4-fluorobenzaldehyde 
and 1-benzyl-4-piperidone which is then tested for its activity as an antimicrobial 
on Gram-positive bacteria Staphylococcus aureus and its molecular activity is seen 
in silico using molecular docking so that it is expected to increase the stability, 
potential, and selectivity of its biological activity. The compound was synthesized 
using starting materials 2-fluorobenzaldehyde and 1-benzyl-4-piperidone through 
a condensation reaction using NaOH catalyst with ethanol solvent. The synthesis 
results were then calculated in yield and analyzed for purity through melting point 
measurements and TLC tests. The synthesized compounds were then 
characterized using IR spectroscopy, 1H-NMR, 13C-NMR and MS. The identified 
compounds were then continued with antimicrobial activity testing against 
Staphylococcus aureus bacteria using the agar diffusion method and the results of 
the compound inhibition zone diameter were calculated. The synthesized 
compound produced a yield of 81.9% with a melting point of 154,4-156°C and was 
categorized as pure as indicated by the TLC profile producing one compound spot. 
The test compound was then identified with structure elucidation data. The results 
of the antibacterial activity test had inhibition of up to 125 ppm. To support the test 
results, a molecular docking study was also carried out on the target 
Staphylococcus aureus protein, the Gibbs free energy results were obtained at -
16.9384 indicating the potential for biological activity of the synthesized compound 
as an antibacterial. 

 

Keywords: synthesis, curcumin analogue, curcumin, antimicrobial, 1-benzyl-3,5-
bis(4-fluorobenzylidene)-4-piperidone, diffusion 
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