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ABSTRAK 

SINTESIS DAN UJI AKTIVITAS ANTIBAKTERI SENYAWA ANALOG 

KURKUMIN 1-BENZIL-3,5-BIS(4-KLOROBENZILIDENA)-4-PIPERIDON 

GUNA MENDUKUNG KEMANDIRIAN BAHAN BAKU OBAT 

Staphylococcus aureus merupakan bakteri patogen yang menjadi perhatian 
karena kemampuannya membentuk resistensi terhadap berbagai antibiotik. 
Kurkumin, senyawa bahan alam yang memiliki aktivitas antibakteri, menjadi salah 
satu alternatif terapi yang potensial. Namun, pengembangan kurkumin sebagai 
obat masih terbatas karena sifat farmakokinetiknya yang kurang baik. Tujuan 
penelitian ini adalah menyintesis senyawa analog kurkumin baru, menguji aktivitas 
antibakteri dan memperoleh hubungan konsentrasi dengan aktivitas 
antibakterinya, serta melihat potensi interaksinya melalui penambatan molekul. 
Metode penelitian menggunakan desain eksperimental, diawali sintesis senyawa 
1-benzil-3,5-bis(4-klorobenzilidena)-4-piperidon dari starting material 1-benzil-4-
piperidon dan 4-klorobenzaldehid, pelarut etanol, dan katalis NaOH 20%. Hasil 
sintesis dimurnikan dengan rekristalisasi, dihitung rendemennya, kemudian diuji 
kemurniannya menggunakan uji jarak lebur dan KLT. Struktur senyawa 
dikonfirmasi melalui analisis spektrofotometri IR, spektroskopi NMR (1H-NMR & 
13C-NMR) dan spektrometri massa. Uji antibakteri terhadap bakteri 
Staphylococcus aureus menggunakan uji difusi cakram lalu diamati zona hambat 
yang terbentuk. Hubungan antara konsentrasi dengan aktivitas antibakteri diuji 
secara statistik menggunakan ANOVA satu arah. Potensi interaksi diuji secara in 
silico terhadap protein 1P99. Rendemen senyawa hasil sintesis sebesar 51,23%, 
jarak lebur 159,3 – 161,1°C, KLT menunjukkan bercak tunggal, dan elusidasi 
struktur menunjukkan kecocokan struktur senyawa hasil sintesis dengan senyawa 
target. Senyawa memiliki aktivitas antibakteri hingga konsentrasi 125 ppm, dan 
terbukti secara statistik terdapat hubungan positif antara konsentrasi senyawa 
dengan aktivitas antibakteri. Studi in silico melalui penambatan molekul 
menunjukkan senyawa analog kurkumin memiliki afinitas pengikatan yang kuat (S 
= -16) terhadap protein target 1P99, meskipun lebih rendah dibandingkan 
ceftriaxone (S = -21) dan kurkumin (S = -19) sebagai pembanding. 

Kata Kunci: Sintesis, Analog Kurkumin, Antibakteri, Difusi Cakram  
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ABSTRACT 

SYNTHESIS AND ANTIBACTERIAL ACTIVITY TEST OF CURCUMIN 

ANALOGUE 1-BENZYL-3,5-BIS(4-CHLOROBENZYLIDENE)-

PIPERIDIN-4-ONE IN SUPPORT OF DRUG RAW MATERIAL SELF-

SUFFICIENCY 

Staphylococcus aureus is a pathogenic bacterium of concern due to its ability to 

develop resistance to various antibiotics. Curcumin, a natural compound with 

antibacterial activity, is considered a potential therapy alternative. However, its 

development as a drug is limited by its poor pharmacokinetic properties. The aim 

of this study was to synthesize a new curcumin analog, evaluate its antibacterial 

activity, as well as to determine the correlation between concentration and 

antibacterial effectiveness, and also predict the interaction using molecular 

docking. The research employed an experimental design, starts with the synthesis 

of 1-benzyl-3,5-bis(4-chlorobenzylidene)-4-piperidone using 1-benzyl-4-

piperidone and 4-chlorobenzaldehyde as starting materials, ethanol as the solvent, 

and NaOH 20% as the catalyst. The synthesized compound was purified via 

recrystallization, and its yield was calculated. Purity was assessed through melting 

point determination and thin-layer chromatography (TLC). Structural elucidation 

was carried out using IR spectrophotometry, NMR spectroscopy (¹H-NMR and ¹³C-

NMR), and mass spectrometry. Antibacterial activity against Staphylococcus 

aureus was evaluated using the disk diffusion method, with inhibition zones 

measured. The correlation between compound concentration and antibacterial 

activity was statistically analyzed using one-way ANOVA. In silico analysis was 

conducted to evaluate the potential interaction with the 1P99 protein. The 

synthesized compound yielded 51.23%, had a melting point range of 159.3–

161.1°C, showing a single spot on TLC, and structural analysis confirmed the 

expected target compound. The compound exhibited antibacterial activity at 

concentrations as low as 125 ppm, and a statistically significant positive correlation 

between concentration and antibacterial activity was observed. Molecular docking 

analysis revealed that the curcumin analog possessed a strong binding affinity (S 

= -16) to the 1P99 protein target, athough lower than ceftriaxone (S = -21) and 

curcumin (S = -19) as reference compounds. 

Keywords: Synthesis, Curcumin Analogue, Antibacterial, Disk Diffusion  
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