
  

v 

 

TABLE OF CONTENTS 

UNDERGRADUATE THESIS i 

RATIFICATION PAGE ii 

PLAGIARISM-FREE STATEMENT iii 

PREFACE  iv 

TABLE OF CONTENTS v 

LIST OF FIGURES vii 

LIST OF TABLES viii 

LIST OF APPENDICES ix 

ABSTRACT  x 

INTISARI  xi 

CHAPTER I  INTRODUCTION 1 

 I.1 Background 1 

 I.2 Research Purposes 3 

 I.3 Research Benefits 3 

CHAPTER II LITERATURE REVIEW AND HYPOTHESIS 

FORMULATION 1 

 II.1 Literature Review 1 

II.1.1 Chalcone 1 

II.1.2 Pyrazoline 2 

II.1.3 Chemofluorosensor 3 

 II.2 Hypothesis Formulation and Research Plan 5 

II.2.1 Hypothesis formulation 1 5 

II.2.2 Hypothesis formulation 2 6 

II.2.3 Research plan 6 

CHAPTER III RESEARCH METHODS 8 

 III.1 Materials 8 

 III.2 Apparatus 8 

 III.3 Research Procedure 8 

III.3.1 Synthesis of chalcone [1-(furan-2-yl)-3-(3,4,5-

trimethoxyphenyl) prop-2-en-1-one]. 8 

III.3.2 Synthesis of pyrazoline [3-(furan-2-yl)-1-

(phenyl)-5-(3,4,5-trimethoxyphenyl)-4,5-

dihydro-1H-pyrazole] 9 

III.3.3 Selectivity assay of pyrazoline as chemosensor in 

Cu2+ ions. 9 

III.3.4 Stoichiometry test from the pyrazoline – Cu2+ 

complex 9 

III.3.5 Limit of detection and quantitation analysis 10 

III.3.6 Quantum yield calculation 10 

III.3.7 Interference test 11 

CHAPTER IV RESULT AND DISCUSSION 12 

 IV.1 Synthesis chalcone [1-(furan-2-yl)-3-(3,4,5-

trimethoxyphenyl)prop-2-en-1-one] 13 

Synthesis of pyrazoline derivatives from 2-acetylfuran along with its activity and selectivity assay
as copper(II) ion fluorescent chemosensor
Ilham Dwi Rusydi, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Indriana Kartini, S.Si., M.Si., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



  

vi 

 

 IV.2  Synthesis N-phenylpyrazoline [3-(furan-2-yl)-1-phenyl-

5-(3,4,5- trimethoxyphenyl)-4,5-dihydro-1H-pyrazole]. 16 

 IV.3  Selectivity analysis of pyrazoline for metal ions. 20 

 IV.4  Stoichiometry analysis of Pyrazoline-Cu2+ Complex 22 

 IV.5  Limit of detection and quantitation 23 

 IV.6 Quantum yield analysis of N-phenylpyrazoline 24 

 IV.7  Interference analysis on Pyr-Cu2+ complex 24 

CHAPTER V CONCLUSION AND RECOMMENDATION 26 

 V.1 Conclusion 26 

 V.2 Recommendation 26 

REFERENCES 27 

APPENDICES  31 

 

  

Synthesis of pyrazoline derivatives from 2-acetylfuran along with its activity and selectivity assay
as copper(II) ion fluorescent chemosensor
Ilham Dwi Rusydi, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Indriana Kartini, S.Si., M.Si., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



  

vii 

 

LIST OF FIGURES 

Figure II.1  General structure of chalcone moiety  4 

Figure II.2  Synthesis of chalcone derivatives (Elkanzi et al., 2022) 5 

Figure II.3   Synthesis of pyrazoline derivatives (Praceka et al., 2021 6 

Figure II.4 Schematic representation of a fluorescent chemosensor (Tigreros 

and Portilla, 2020) 7 

Figure IV.1 Overall research scheme 15 

Figure IV.2  FT-IR spectrum of chalcone  16 

Figure IV.3  GC Chromatogram of chalcone  17 

Figure IV.4  Mass Spectra of chalcone  17 

Figure IV.5  Fragmentation pattern of chalcone 18 

Figure IV.6  Mechanism of chalcone synthesis  19 

Figure IV.7  FTIR Spectrum of N-phenylpyrazoline  20 

Figure IV.8  GC chromatogram of N-phenylpyrazoline  21 

Figure IV.9  Mass Spectra of N-phenylpyrazoline 21 

Figure IV.10  Fragmentation pattern of N-phenylpyrazoline 22 

Figure IV.11  Reaction mechanism of N-phenylpyrazoline formation 22 

Figure IV.12  Cation Screening using UV-Vis Spectrometer 23 

Figure IV.13  Cation screening analysis using spectrofluorometer 24 

Figure IV.14  Visualization of each complex under a UV lamp of 366 nm 24 

Figure IV.15  Job’s plot of pyrazoline-Cu2+ complex with various mole 

fraction 25 

Figure IV.16  Interaction between Cu2+ and pyrazoline  26 

Figure IV.17  Limit of Detection and Quantitation of Pyrazoline-Cu2+ 

Complex 27 

Figure IV.18  Interference test on Pyr-Cu2+ complex with another metal using 

spectrofluorometer 28 

Figure IV.19  Visualization of interference peaks compared to its single 

complex 28 

 
 

  

Synthesis of pyrazoline derivatives from 2-acetylfuran along with its activity and selectivity assay
as copper(II) ion fluorescent chemosensor
Ilham Dwi Rusydi, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Indriana Kartini, S.Si., M.Si., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



  

viii 

 

LIST OF TABLES 

Table II.1  Existing research of chemosensor towards Cu2+ 8 

Table IV.1 FT-IR Interpretation of chalcone 16 

Table IV.2  FT-IR interpretation of N-phenylpyrazoline 20 

  

Synthesis of pyrazoline derivatives from 2-acetylfuran along with its activity and selectivity assay
as copper(II) ion fluorescent chemosensor
Ilham Dwi Rusydi, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Indriana Kartini, S.Si., M.Si., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



  

ix 

 

LIST OF APPENDICES 

Appendix 1 Calculation of chalcone yield  35 

Appendix 2 Calculation of pyrazoline yield 36 

Appendix 3 Calculation of screening and selectivity assay of chemosensor  37 
 

Synthesis of pyrazoline derivatives from 2-acetylfuran along with its activity and selectivity assay
as copper(II) ion fluorescent chemosensor
Ilham Dwi Rusydi, Prof. Dra. Tutik Dwi Wahyuningsih, M.Si., Ph.D.; Prof. Indriana Kartini, S.Si., M.Si., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/


	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF TABLES
	LIST OF APPENDICES

