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Experimental: Spectral Data
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Figure S1: 1H NMR spectrum of compound 5
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Figure S2: 13C NMR and DEPT 135 spectra of compound 5
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Figure S3: Mass spectrum of compound 5

[image: ]
Figure S4: 1H NMR spectrum of compound 6
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Figure S 5: 1H-1H COSY spectrum of compound 6
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Figure S 6: HMQC spectrum of compound 6
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Figure S 7: HMBC spectrum of compound 6
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Figure S8: 13C NMR and DEPT 135 spectra of compound 6
[image: ]
Figure S9: Mass spectrum of compound 6
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Figure S10: 1H NMR spectrum of compound 7
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Figure S11: 13C NMR and DEPT 135 spectra of compound 7
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Figure S12: Mass spectrum of compound 7
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Figure S13: 1H NMR spectrum of compound 8
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Figure S14: 13C NMR 13C NMR and DEPT 135 spectra of compound 8
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Figure S15: Mass spectrum of compound 8
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Figure S16: 1H NMR spectrum of compound 9
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Figure S17: 13C NMR and DEPT 135 spectra of compound 9
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Figure S18: Mass spectrum of compound 9
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Figure S19: 1H NMR spectrum of compound 10
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Figure S20: 13C NMR and DEPT 135 spectra of compound 10
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Figure S21: Mass spectrum of compound 10
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[bookmark: _Hlk70201203]Figure S 22: 1H NMR spectrum of compound 11
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[bookmark: _Hlk70201226]Figure S 23:13C NMR and DEPT 135 spectra of compound 11



[image: ]
[bookmark: _Hlk70201183]Figure S 24: Mass spectrum of compound 11
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Figure S 25 1H NMR spectrum of compound 12
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Figure S 26:13C NMR and DEPT 135 spectra of compound 12
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	Figure S 27: Mass spectrum of compound 12
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Figure S 28: 1H NMR spectrum of compound 13
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Figure S 29:13C NMR and DEPT 135 spectra of compound 13
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Figure S 30: Mass spectrum of compound 13
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Figure S 31: 1H NMR spectrum of compound 14
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Figure S 32:13C NMR and DEPT 135 spectra of compound 14
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	Figure S 33: Mass spectrum of compound 14
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Figure S 34: 1H NMR spectrum of compound 15
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Figure S 35:13C NMR and DEPT 135 spectra of compound 15
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Figure S 36: Mass spectrum of compound 15
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	Figure S 37: 1H NMR spectrum of compound 16
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Figure S 38:13C NMR and DEPT 135 spectra of compound 16
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Figure S39: Mass spectrum of compound 16



[bookmark: _Toc39896699]Table S40: Binding profiles of the flexible docking results of piperidine derivatives
	[bookmark: _Hlk40017921]Compound
	interacting site
	Amino acids
	Category
	Distance

	


(5)

	CAS
	SER 200
	Hydrogen Bond
	2.27

	
	
	HIS 440
	Hydrogen Bond
	2.31

	
	The anionic subsite
	PHE 330
	Hydrogen Bond
	2.77

	
	
	PHE 330 
	Hydrophobic
	4.77

	
	
	TRP 84
	Hydrophobic
	3.95

	
	
	PHE 331 
	Hydrophobic
	3.95

	


(6)
	PAS
	SER122
	Hydrogen Bond
	2.35

	
	The anionic subsite
	PHE 330
	Hydrogen Bond
	2.21

	
	
	PHE 330 
	Hydrophobic
	5.31

	
	
	TRP 84
	Hydrophobic
	3.85

	
	The oxyanion hole
	GLY 117
	Hydrophobic
	3.50

	
	PAS
	TYR 70
	Hydrophobic
	5.25

	
	
	TYR 334 
	Hydrophobic
	4.33

	


(7)
	The oxyanion hole
	GLY 118
	Hydrogen Bond
	2.87

	
	
	TYR121
	Hydrogen Bond
	2.65

	
	
	GLU199
	Hydrogen Bond
	2.18

	
	PAS
	ASP72 
	Hydrophobic
	3.61

	
	CAS
	HIS 440 
	Hydrophobic
	4.45

	
	The anionic subsite
	TRP 84 
	Hydrophobic
	5.01






Table S41: Binding profiles of the flexible docking results of pyrrolidine derivatives
	Chalcone
	interacting site 
	Amino Acid 
	Distance 
	Category

	
	The anionic subsite
	PHE330
	1.97
	Hydrogen Bond

	
	
	PHE330
	5.32
	Hydrophobic

	(8)
	
	TRP84
	3.85
	Hydrophobic

	
	
	TRP84
	4.32
	Hydrophobic

	
	
	PHE331
	3.99
	Hydrophobic

	
	PAS
	TYR334
	5.67
	Hydrophobic

	
	The acyl pocket
	PHE288
	2.30
	Hydrogen Bond

	
	The anionic subsite
	PHE331
	2.01
	Hydrogen Bond

	
	
	PHE331
	4.83
	Hydrophobic

	
	PAS
	ASP71
	2.90
	Electrostatic

	(9)
	
	ASP72
	3.77
	Electrostatic

	
	
	ASP72
	3.41
	Hydrophobic

	
	
	TYR334
	5.18
	Hydrophobic

	
	
	TYR334
	5.28
	Hydrophobic

	
	
	TYR334
	4.76
	Hydrophobic

	
	
	TRP279
	5.28
	Hydrophobic

	
	The acyl pocket
	PHE288
	1.84
	Hydrogen Bond

	
	PAS
	ASP72
	3.03
	Electrostatic

	(10)
	
	ASP72
	3.53
	Hydrophobic

	
	
	TYR334
	5.05
	Hydrophobic

	
	The anionic subsite
	PHE330
	4.66
	Hydrophobic

	
	
	PHE331
	4.90
	Hydrophobic





Table S42: Binding profiles of the flexible docking results of morpholine derivatives
	Chalcone
	interacting site 
	Amino Acid 
	Distance 
	Category

	
	The anionic subsite
	PHE330
	2.13
	Hydrogen Bond

	
	
	PHE330
	5.13
	Hydrophobic

	
	
	PHE331
	5.19
	Hydrophobic

	(11)
	
	TRP84
	3.88
	Hydrophobic

	
	PAS
	TYR334
	5.67
	Hydrophobic

	
	
	TYR70
	4.59
	Hydrophobic

	
	
	TYR121
	5.17
	Hydrophobic

	
	The anionic subsite
	PHE330
	2.17
	Hydrogen Bond

	
	
	PHE330
	4.98
	Hydrophobic

	(12)
	
	PHE331
	5.13
	Hydrophobic

	
	
	TRP84
	3.79
	Hydrophobic

	
	CAS
	HIS440
	4.73
	Hydrophobic

	
	PAS
	TYR334
	5.86
	Hydrophobic

	
	The acyl pocket
	PHE288
	1.92
	Hydrogen Bond

	
	The anionic subsite
	TRP84
	4.03
	Hydrophobic

	(13)
	PAS
	ASP72
	4.61
	Electrostatic

	
	
	TYR334
	4.61
	Hydrophobic

	
	 
	TYR121
	5.55
	Hydrophobic





Table S43: Binding profiles of the flexible docking results of morpholine derivatives
	Chalcone 
	interacting site 
	Amino Acid 
	Distance 
	Category

	
	The anionic subsite
	PHE330
	2.11
	Hydrogen Bond

	
	
	PHE330
	3.92
	Hydrophobic

	(14)
	
	TRP84
	4.04
	Hydrophobic

	
	PAS
	TYR70
	4.65
	Hydrophobic

	
	
	TYR121
	5.11
	Hydrophobic

	 
	 
	TRP279
	5.20
	Hydrophobic

	
	PAS
	TRP279
	5.06
	Hydrophobic

	
	
	TYR334
	4.54
	Hydrophobic

	
	
	TYR70
	4.70
	Hydrophobic

	(15)
	The anionic subsite
	PHE331
	5.16
	Hydrophobic

	
	
	PHE330
	3.74
	Hydrophobic

	
	
	TRP84
	3.57
	Hydrophobic

	
	CAS
	HIS440
	4.46
	Hydrophobic

	
	PAS
	ASP72
	3.90
	Electrostatic

	
	
	ASP72
	3.71
	Hydrophobic

	
	
	TRP279
	4.65
	Hydrophobic

	
	
	TYR334
	5.77
	Hydrophobic

	(16)
	
	TYR121
	5.36
	Hydrophobic

	
	The acyl pocket
	PHE290
	5.66
	Hydrophobic

	
	The anionic subsite
	PHE330
	3.46
	Hydrophobic

	
	
	TRP84
	3.53
	Hydrophobic

	 
	CAS
	HIS440
	4.11
	Hydrophobic
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