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Abstract
[bookmark: _Hlk97715980][bookmark: _Hlk97717801][bookmark: _Hlk97717819][bookmark: _Hlk97765720][bookmark: _Hlk97721756][bookmark: _Hlk97714278][bookmark: _Hlk97728725][bookmark: _Hlk70433004]A new dual mixed moieties of acetylide (CC) and chalcone (-CO-CH=CH) system namely 3-(naphthalen-1-yl)-1-(4-(phenylethynyl)phenyl)-2-propen-1-one (3NPP) was successfully designed and synthesized via Claisen Schmidt condensation reaction. Spectroscopic characterization and thermal analysis were conducted via Infrared Spectroscopy (FTIR), 1H and 13C Nuclear Magnetic Resonance (NMR) and Thermogravimetric (TGA) analysis. Density functional theory (DFT) assessment with basis set of B3LYP/6-31G (d,p) was computed to investigate the energy level of HOMO and LUMO, charge transfer within the molecule by global chemical reactivity descriptors (GCRD), molecular electrostatic potentials (MEP) and hyperpolarizability analyses. The simulated calculation reveals that the HOMO-LUMO energy gap of 3NPP exhibited at 3.51 eV and has demonstrated good agreement with experimental optical band gap (Egopt). Additionally, 3NPP possesses high NLO response with total first hyperpolarizability (tot) of 420.51 10-30 esu. The presence of π-conjugated acetylide groups has improved nonlinear optical property and potential for application in optoelectronic.

Keywords:  ethynyl, chalcone, density functional theory, non-linear optics, first hyperpolarizability

	Abstrak	
Moiti dwi tercampur sistem asetilida (C≡C) dan kalkon (-CO-CH=CH) baharu yang diberi nama 3-(naftalen-1-il)-1-((4-feniletinil)fenil)-2-propen-1-on (3NPP) telah berjaya direkabentuk dan disintesis melalui tindak balas kondensasi Claisen Schmidt. Pencirian spektroskopi dan analisis terma telah dijalankan melalui spektroskopi inframerah (FTIR), 1H dan 13C Resonan Magnetik Nuklear (NMR) dan analisis termogravimetrik (TGA). Penilaian fungsi teori ketumpatan (DFT) dengan set asas B3LYP/6-31G (d,p) telah dikira untuk mengkaji jurang tenaga bagi HOMO dan LUMO, pemindahan caj dalam sebatian melalui petunjuk kereaktifan kimia global (GCRD), potensi elektrostatik molekul (MEP) dan analisis hiperpolarisasi. Pengiraan simulasi menunjukkan jurang tenaga HOMO-LUMO 3NPP memberikan nilai 3.51 eV dan ternyata menunjukkan nilai yang selari dengan jurang tenaga optik eksperimen (Egopt). Tambahan pula, 3NPP mempunyai sifat NLO yang tinggi dengan jumlah hiperpolarisasi pertama (βtot) sebanyak 420.51x 10-30 esu. Dengan kehadiran kumpulan asetilida π-terkonjugat telah meningkatkan sifat optik tak linear dan berpotensi untuk aplikasi optoelektronik.

Kata kunci:  etinil, kalkon, fungsi teori ketumpatan, sifat optik tak linear, hiperpolarisasi pertama	
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