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[bookmark: _Toc152204856]Table S1. Settlement inhibition results of the pyrone-derivatives against Barnacle A. amphitrite
	Compounds
	   EC50 (µg/mL)
	Compound
	      EC50 (µg/mL)

	1
	5.90
	14
	6.74

	2
	6.54
	15
	5.31

	3
	8.01
	16
	4.84

	4
	5.91
	17
	5.44

	5
	6.88
	18
	9.25

	6
	7.60
	19
	6.94

	7
	5.15
	20
	4.29

	8
	5.31
	21
	8.29

	9
	7.64
	22
	6.00

	10
	4.30
	23
	3.94

	11
	3.59
	24
	4.86

	12
	4.36
	25
	3.36

	13
	3.29
	
	


Note: Inhibitory effects of Pyrone-derivatives on cyprid settlement in A. amphitrite after a 48-h period.

























[bookmark: _Toc139974681][bookmark: _Toc152204857]Table S2. Antibacterial activities of pyrones against Gram-positive S. cohnii, S. saprophyticus, and Gram-negative L. hongkongensis, P. angustum and A. macleodii
	
Compounds
	Antibacterial activity

	
	S. cohnii
	S. saprophyticus
	L. hongkongensis
	P. angustum
	A. macleodii

	1
	++
	-
	++
	-
	-

	2
	-
	-
	++
	-
	-

	3
	+
	-
	++
	-
	-

	4
	-
	-
	++
	-
	-

	5
	+
	-
	+
	-
	-

	6
	+
	-
	+
	-
	-

	7
	+++
	++
	++
	+++
	-

	8
	++
	+++
	+++
	+++
	++

	9
	+++
	++
	+++
	+++
	+

	10
	+
	-
	+++
	-
	-

	11
	++
	-
	+++
	-
	-

	12
	++
	-
	+++
	-
	-

	13
	++
	-
	+++
	+++
	-

	14
	++
	-
	++
	-
	-

	15
	+
	-
	++
	-
	-

	16
	+
	-
	+++
	-
	-

	17
	-
	-
	+++
	-
	-

	18
	-
	-
	+
	-
	-

	19
	+++
	-
	+++
	-
	-

	20
	+++
	-
	+++
	-
	-

	21
	++
	-
	++
	-
	-

	22
	++
	-
	+++
	-
	-

	23
	++
	++
	+++
	+++
	-

	24
	++
	++
	+++
	+++
	-

	25
	++
	-
	+++
	+++
	-


Note: + indicates 10%-20%, ++ indicates 20%-40%, and +++ indicates 50%-80% of bacterial growth inhibition at 25 µg/mL. - indicates no activity Copper pyrithione was used as the positive control and can inhibit bacterial growth at 0.4 µg/mL







[bookmark: _Toc139974682][bookmark: _Toc152204858]Table S3. Antibiofilm formation activities of pyrones against Gram-positive S. cohnii, S. saprophyticus, and Gram-negative L. hongkongensis, P. angustum and A. macleodii
	
Compounds
	Antibiofilm formation activity

	
	S. cohnii
	L. hongkongensis
	S. saprophyticus
	P. angustum
	A. macleodii

	1
	-
	-
	-
	-
	-

	2
	-
	-
	-
	-
	-

	3
	-
	-
	-
	-
	-

	4
	-
	-
	-
	-
	-

	5
	-
	-
	-
	-
	-

	6
	-
	-
	-
	-
	-

	7
	+
	+++
	-
	-
	-

	8
	++
	+++
	-
	-
	-

	9
	+++
	+++
	-
	-
	-

	10
	+
	+++
	-
	-
	-

	11
	+++
	+++
	-
	-
	-

	12
	+++
	+++
	-
	-
	-

	13
	+++
	+++
	-
	-
	-

	14
	-
	+
	-
	-
	-

	15
	+
	+
	-
	-
	-

	16
	++
	+++
	-
	-
	-

	17
	-
	+++
	-
	-
	-

	18
	-
	-
	-
	-
	-

	19
	++
	++
	-
	-
	-

	20
	+++
	+++
	-
	-
	-

	21
	++
	+
	-
	-
	-

	22
	+++
	+++
	-
	-
	-

	23
	+++
	+++
	-
	-
	-

	24
	+++
	+++
	-
	-
	-

	25
	+++
	+++
	-
	-
	-


[bookmark: page2][bookmark: page3] Note: + indicates 10%-20%, ++ indicates 20%-40%, and +++ indicates 50%-80% of biofilm growth inhibition at 6.125 µg/mL. - indicates no activity 









[bookmark: _Toc139974683][bookmark: _Toc152204859]Table S4. Settlement inhibition data results of active compounds
	Sea Water
	Conc. (ppm)
	Number (48hr)
	Swim
	Still
	Searching
	*
	Settlement 
	Death
	Attachment (%)
	Death 
(%)

	Control
	0
	14
	 
	 
	 
	 
	14
	 
	100
	0

	Control
	0
	14
	 
	 
	 
	 
	14
	 
	100
	0

	Control
	0
	14
	 
	 
	 
	 
	14
	 
	100
	0

	
	
	
	
	
	
	
	
	
	
	

	Compound
	Conc. (ppm)
	Number (48hr)
	Swim
	Still
	Searching
	*
	Settlement 
	Death
	Attachment
(%)
	Death
(%)

	10
	3
	11
	 
	 
	2
	 
	7
	2
	63.63636364
	18

	10
	3
	14
	 
	 
	3
	1
	8
	1
	57.14285714
	7

	10
	3
	12
	 
	 
	2
	 
	9
	1
	75
	8

	10
	5
	11
	 
	4
	4
	 
	2
	1
	18.18181818
	9.09090909

	10
	5
	13
	3
	2
	4
	 
	2
	2
	15.38461538
	15.3846154

	10
	5
	13
	4
	3
	2
	 
	3
	1
	23.07692308
	7.69230769

	10
	10
	12
	2
	4
	3
	 
	1
	2
	8.333333333
	17

	10
	10
	13
	4
	5
	2
	 
	1
	1
	7.692307692
	8

	10
	10
	11
	2
	4
	1
	 
	2
	2
	18.18181818
	18

	10
	20
	13
	 
	2
	 
	1
	 
	10
	0
	77

	10
	20
	15
	 
	 
	 
	1
	1
	11
	6.666666667
	73

	10
	20
	13
	 
	1
	 
	 
	1
	11
	7.692307692
	85

	Compound
	Conc. (ppm)
	Number (48hr)
	Swim
	Still
	Searching
	*
	Settlement 
	Death
	Attachment
(%)
	Death
(%)

	11
	3
	11
	 
	2
	2
	 
	7
	 
	63.63636364
	0

	11
	3
	13
	1
	1
	3
	 
	8
	 
	61.53846154
	0

	11
	3
	14
	 
	2
	2
	 
	9
	1
	64.28571429
	7

	11
	5
	11
	8
	2
	 
	 
	1
	0
	9.090909091
	0

	11
	5
	13
	3
	6
	1
	 
	2
	1
	15.38461538
	8

	11
	5
	13
	6
	3
	 
	 
	3
	2
	23.07692308
	15

	11
	10
	12
	4
	4
	 
	 
	0
	2
	0
	17

	11
	10
	15
	5
	3
	 
	 
	2
	2
	13.33333333
	13

	11
	10
	16
	4
	5
	 
	 
	1
	3
	6.25
	19

	11
	20
	15
	 
	1
	 
	 
	 
	14
	0
	93.3333333

	11
	20
	14
	 
	2
	 
	 
	 
	12
	0
	80

	11
	20
	14
	 
	1
	 
	 
	 
	13
	0
	86.6666667

	Compound
	Conc. (ppm)
	Number (48hr)
	Swim
	Still
	Searching
	*
	Settlement 
	Death
	Attachment
(%)
	Death
(%)

	12
	3
	13
	 
	1
	2
	 
	9
	0
	69.23076923
	0

	12
	3
	13
	 
	1
	1
	 
	10
	1
	76.92307692
	8

	12
	3
	15
	1
	 
	3
	 
	10
	1
	66.66666667
	7

	12
	5
	14
	3
	6
	1
	 
	2
	2
	14.28571429
	14

	12
	5
	12
	4
	6
	 
	 
	2
	 
	16.66666667
	0

	12
	5
	12
	5
	5
	 
	 
	1
	 
	8.333333333
	0

	12
	10
	12
	3
	5
	 
	 
	2
	2
	16.66666667
	17

	12
	10
	14
	3
	5
	 
	 
	3
	2
	21.42857143
	14

	12
	10
	13
	4
	5
	 
	 
	3
	2
	23.07692308
	15

	12
	20
	17
	 
	 
	 
	 
	 
	17
	0
	100

	12
	20
	14
	 
	 
	 
	 
	 
	14
	0
	100

	12
	20
	13
	 
	 
	 
	 
	 
	13
	0
	100

	Compound
	Conc. (ppm)
	Number (48hr)
	Swim
	Still
	Searching
	*
	Settlement 
	Death
	Attachment
(%)
	Death
(%)

	13
	3
	14
	1
	 
	4
	 
	7
	2
	50
	14

	13
	3
	13
	2
	 
	2
	 
	7
	2
	53.84615385
	15

	13
	3
	12
	2
	 
	2
	 
	6
	2
	50
	17

	13
	5
	11
	4
	4
	3
	 
	 
	 
	0
	0

	13
	5
	13
	3
	4
	3
	 
	2
	1
	15.38461538
	8

	13
	5
	10
	2
	4
	0
	 
	1
	1
	10
	10

	13
	10
	14
	3
	5
	2
	 
	1
	3
	7.142857143
	21

	13
	10
	16
	4
	6
	3
	 
	1
	2
	6.25
	13

	13
	10
	14
	3
	5
	3
	 
	1
	2
	7.142857143
	14

	13
	20
	17
	 
	4
	2
	1
	1
	6
	5.882352941
	35

	13
	20
	16
	 
	7
	3
	 
	0
	5
	0
	31

	13
	20
	14
	 
	4
	4
	 
	1
	5
	7.142857143
	36

	Compound
	Conc. (ppm)
	Number (48hr)
	Swim
	Still
	Searching
	*
	Settlement 
	Death
	Attachment
(%)
	Death
(%)

	16
	3
	10
	 
	1
	 
	 
	8
	1
	80
	10

	16
	3
	14
	 
	 
	1
	 
	9
	2
	64.28571429
	14

	16
	3
	13
	 
	 
	2
	 
	8
	2
	61.53846154
	15

	16
	5
	18
	3
	6
	5
	1
	3
	1
	16.66666667
	5.55555556

	16
	5
	12
	2
	4
	3
	0
	3
	0
	25
	0

	16
	5
	15
	 
	5
	5
	2
	3
	0
	20
	0

	16
	10
	12
	2
	3
	2
	 
	2
	3
	16.66666667
	25

	16
	10
	13
	4
	2
	2
	 
	1
	4
	7.692307692
	30.7692308

	16
	10
	11
	1
	3
	2
	 
	2
	3
	18.18181818
	27.2727273

	16
	20
	12
	 
	1
	1
	 
	0
	9
	0
	75

	16
	20
	14
	 
	2
	1
	 
	0
	11
	0
	78.5714286

	16
	20
	12
	 
	3
	1
	 
	0
	8
	0
	66.6666667

	Compound
	Conc. (ppm)
	Number (48hr)
	Swim
	Still
	Searching
	*
	Settlement 
	Death
	Attachment
(%)
	Death
(%)

	20
	3
	15
	 
	 
	1
	 
	12
	2
	80
	13

	20
	3
	14
	 
	2
	2
	 
	9
	1
	64.28571429
	7

	20
	3
	15
	 
	2
	2
	 
	9
	2
	60
	13

	20
	5
	13
	2
	0
	2
	 
	5
	3
	38.46153846
	23

	20
	5
	11
	0
	2
	2
	 
	3
	4
	27.27272727
	36

	20
	5
	14
	2
	3
	2
	 
	4
	3
	28.57142857
	21

	20
	10
	14
	 
	 
	2
	 
	3
	9
	21.42857143
	64

	20
	10
	14
	 
	1
	2
	 
	2
	9
	14.28571429
	64

	20
	10
	13
	 
	2
	 
	 
	3
	8
	23.07692308
	62

	20
	20
	13
	 
	 
	2
	 
	 
	11
	0
	84.6153846

	20
	20
	12
	 
	 
	1
	 
	 
	10
	0
	83.3333333

	20
	20
	11
	 
	 
	 
	 
	 
	9
	0
	81.8181818

	Compound
	Conc. (ppm)
	Number (48hr)
	Swim
	Still
	Searching
	*
	Settlement 
	Death
	Attachment
(%)
	Death
(%)

	23
	3
	17
	3
	0
	3
	 
	11
	0
	64.70588235
	0

	23
	3
	16
	3
	0
	3
	 
	10
	0
	62.5
	0

	23
	3
	17
	2
	 
	4
	 
	10
	1
	58.82352941
	5.88235294

	23
	5
	10
	0
	2
	3
	 
	1
	4
	10
	40

	23
	5
	11
	1
	1
	4
	 
	2
	3
	18.18181818
	27.2727273

	23
	5
	14
	2
	2
	5
	 
	2
	3
	14.28571429
	21.4285714

	23
	10
	14
	0
	4
	1
	 
	3
	6
	21.42857143
	42.8571429

	23
	10
	13
	0
	4
	2
	 
	2
	5
	15.38461538
	38.4615385

	23
	10
	11
	0
	3
	1
	 
	1
	6
	9.090909091
	54.5454545

	23
	20
	12
	 
	0
	 
	 
	 
	12
	0
	100

	23
	20
	11
	 
	1
	 
	 
	 
	10
	0
	90.9090909

	23
	20
	14
	 
	2
	 
	 
	 
	12
	0
	85.7142857

	Compound
	Conc. (ppm)
	Number (48hr)
	Swim
	Still
	Searching
	*
	Settlement 
	Death
	Attachment
(%)
	Death
(%)

	24
	3
	14
	 
	 
	2
	 
	11
	1
	78.57142857
	7.14285714

	24
	3
	13
	 
	 
	2
	 
	11
	0
	84.61538462
	0

	24
	3
	17
	 
	 
	2
	 
	15
	1
	88.23529412
	5.88235294

	24
	5
	14
	 
	3
	2
	 
	3
	6
	21.42857143
	42.8571429

	24
	5
	14
	 
	3
	3
	 
	4
	4
	28.57142857
	28.5714286

	24
	5
	12
	 
	2
	2
	 
	4
	4
	33.33333333
	33.3333333

	24
	10
	16
	1
	3
	3
	 
	3
	6
	18.75
	37.5

	24
	10
	14
	 
	3
	2
	 
	2
	7
	14.28571429
	50

	24
	10
	12
	 
	1
	3
	 
	2
	6
	16.66666667
	50

	24
	20
	10
	 
	 
	 
	2
	 
	8
	0
	80

	24
	20
	11
	 
	 
	 
	1
	 
	10
	0
	90.9090909

	24
	20
	11
	 
	 
	 
	1
	 
	10
	0
	90.9090909

	Compound
	Conc. (ppm)
	Number (48hr)
	Swim
	Still
	Searching
	*
	Settlement 
	Death
	Attachment
(%)
	Death
(%)

	25
	3
	15
	3
	2
	3
	 
	7
	1
	46.66666667
	6.66666667

	25
	3
	12
	3
	1
	2
	 
	6
	 
	50
	0

	25
	3
	13
	2
	 
	3
	 
	7
	1
	53.84615385
	7.69230769

	25
	5
	12
	0
	2
	6
	2
	0
	2
	0
	16.6666667

	25
	5
	10
	0
	1
	4
	2
	2
	1
	20
	10

	25
	5
	11
	2
	2
	3
	2
	1
	1
	9.090909091
	9.09090909

	25
	10
	13
	2
	2
	3
	 
	2
	4
	15.38461538
	30.7692308

	25
	10
	11
	1
	4
	1
	 
	1
	4
	9.090909091
	36.3636364

	25
	10
	12
	1
	1
	2
	 
	2
	5
	16.66666667
	41.6666667

	25
	20
	13
	 
	2
	1
	 
	0
	10
	0
	76.9230769

	25
	20
	13
	 
	2
	1
	 
	0
	12
	0
	92.3076923

	25
	20
	13
	 
	3
	1
	 
	0
	12
	0
	92.3076923




[bookmark: _Toc139974684][bookmark: _Toc152204860]Table S5. Antibacterial activity results of active pyrone-derivatives against marine bacteria
	Antibacterial activity results against S. cohnii

	S. cohnii
	Untreated
	7
	9
	19
	20
	

	Average value at
25 µg/mL
	100
	50
	42
	50
	43
	

	Average value at
12.5 µg/mL
	100
	60
	63
	67
	64
	

	Average value at
6.125 µg/mL
	100
	100
	100
	97
	95
	

	Antibacterial activity results against L. hongkongensis

	L. hongkongensis
	Untreated
	7
	8
	9
	10
	11
	12
	13
	16
	17
	19
	20
	22
	23
	24
	25

	Average value at
25 µg/mL
	100
	37
	40
	49
	26
	44
	50
	38
	38
	33
	37
	33
	32
	41
	33
	39

	Average value at
12.5 µg/mL
	100
	90
	48
	56
	58
	56
	58
	45
	69
	80
	75
	61
	55
	60
	47
	42

	Average value at
6.125 µg/mL
	100
	100
	91
	100
	100
	100
	87
	85
	90
	97
	100
	87
	89
	100
	91
	89

	Antibacterial activity results against P. angustum

	P. angustum
	Untreated
	7
	8
	9
	13
	23
	24
	25
	

	Average value at
25 µg/mL
	100
	37
	39
	49
	27
	45
	41
	37
	

	Average value at
12.5 µg/mL
	100
	87
	47
	61
	66
	62
	50
	42
	

	Average value at
6.125 µg/mL
	100
	100
	100
	100
	100
	100
	87
	85
	



[bookmark: _Toc139974685][bookmark: _Toc152204861]Table S6. Antibiofilm formation activity of active pyrone-derivatives against marine bacteria 
	Antibiofilm formation activity results against S. cohnii

	S. cohnii
	Untreated
	9
	11
	12
	13
	20
	22
	23
	24
	

	Average value at
6.125 µg/mL
	100
	25
	21
	23
	16
	17
	17
	17
	13
	

	Antibiofilm formation activity results against L. hongkongensis

	L. hongkongensis
	Untreated
	7
	8
	9
	11
	12
	13
	16
	17
	20
	22
	23
	24
	25

	Average value at
6.125 µg/mL
	100
	27
	34
	41
	33
	23
	28
	23
	23
	28
	22
	19
	14
	27











Syntheses of pyrone derivatives
6-propyl-2H-pyran-2-one (1)
Propiolic acid (50.7 mg, 0.72 mmole, 1.0 equivalent), 1-Pentyne (147.9mg, 2.17 mmole, 3.0 equivalent), and [(Ph3P)AuCl] (17.9 mg, 0.03 mmole, 0.05 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (9.3 mg, 0.03 mmole, 0.05 equivalent) was added to the solution as a mixture. The reaction mixture was stirred at 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on a silica gel column (Hexane/Ethyl acetate = 7/1) to give 28.7 mg calculated product 1 in 28.7% yield.


6-isobutyl-2H-pyran-2-one (2)
Propiolic acid (46.0 mg, 0.66 mmole, 1.0 equivalent), 4-Methyl-1-pentyne (161.9 mg, 1.97 mmole, 3.0 equivalent), and [(Ph3P)AuCl] (16.3 mg, 0.03 mmole, 0.05 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (8.4 mg, 0.03 mmole, 0.05 equivalent) was added to the solution as a mixture. The reaction mixture was stirred at 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on a silica gel column (Hexane/Ethyl acetate = 7/1) to give 50.1 mg calculated product 3 in 50.1% yield.

6-(pentan-2-yl)-2H-pyran-2-one (3)
Propiolic acid (42.1 mg, 0.60 mmole, 1.0 equivalent), 3-Methyl-1-hexyne (173.6 mg, 1.81 mmole, 3.0 equivalent), and [(Ph3P)AuCl] (14.9 mg, 0.03 mmole, 0.05 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (7.7 mg, 0.03 mmole, 0.05 equivalent) was added to the solution as a mixture. The reaction mixture was stirred at 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on a silica gel column (Hexane/Ethyl acetate = 9/1) to give 35.4 mg calculated product 5 in 35.4% yield.

6-isopentyl-2H-pyran-2-one (4)
Propiolic acid (42.1 mg, 0.60 mmole, 1.0 equivalent), 5-Methyl-1-hexyne (173.6 mg, 1.81 mmole, 3.0 equivalent), and [(Ph3P)AuCl] (14.9 mg, 0.03 mmole, 0.05 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (7.7 mg, 0.03 mmole, 0.05 equivalent) was added to the solution as a mixture. The reaction mixture was stirred at 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on a silica gel column (Hexane/Ethyl acetate = 9/1) to give 53.1 mg calculated product 4 in 53.1% yield.

6-octyl-2H-pyran-2-one (5)
Propiolic acid (33.6 mg, 0.48 mmole, 1.0 equivalent), 1-Decyne (199.1 mg, 1.81 mmole, 3.0 equivalent), and [(Ph3P)AuCl] (11.9 mg, 0.02 mmole, 0.05 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (6.2 mg, 0.02 mmole, 0.05 equivalent) was added to the solution as a mixture. The reaction mixture was stirred at 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on a silica gel column (Hexane/Ethyl acetate = 9/1) to give 76.5 mg calculated product 5 in 76.5% yield.

6-nonyl-2H-pyran-2-one (6)
Propiolic acid (31.5 mg, 0.45 mmole, 1.0 equivalent), 1-Undecyne (205.5 mg, 1.35 mmole, 3.0 equivalent), and [(Ph3P)AuCl] (11.1 mg, 0.02 mmole, 0.05 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (5.8 mg, 0.02 mmole, 0.05 equivalent) was added to the solution as a mixture. The reaction mixture was stirred at 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on a silica gel column (Hexane/Ethyl acetate = 9/1) to give 60.8 mg calculated product 11 in 60.8% yield.


6-(oct-7-yn-1-yl)-2H-pyran-2-one (7)
Propiolic acid (34.3 mg, 0.49 mmole, 1.0 equivalent), 1,9-Decadiyne (197.1 mg, 1.47 mmole, 3.0 equivalent), and [(Ph3P)AuCl] (12.1 mg, 0.02 mmole, 0.05 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (6.3 mg, 0.02 mmole, 0.05 equivalent) was added to the solution as a mixture. The reaction mixture was stirred at 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on a silica gel column (Hexane/Ethyl acetate = 2/1) to give 29.1 mg calculated product 10 in 29.1% yield.

6-(chloromethyl)-2H-pyran-2-one (8)
Propiolic acid (48.6 mg, 0.69 mmole, 1.0 equivalent), Propargyl chloride (154.2 mg, 2.08 mmole, 3.0 equivalent), and [(Ph3P)AuCl] (17.2 mg, 0.03 mmole, 0.05 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (8.9 mg, 0.03 mmole, 0.05 equivalent) was added to the solution as a mixture. The reaction mixture was stirred at 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on a silica gel column (Hexane/Ethyl acetate = 5/1) to give 14.5 mg calculated product 1 in 14.5% yield.


6-(4-chlorobutyl)-2H-pyran-2-one (9)
Propiolic acid (37.6 mg, 0.54 mmole, 1.0 equivalent), 6-Chloro-1-hexyne (187.1 mg, 1.61 mmole, 3.0 equivalent), and [(Ph3P)AuCl] (13.3 mg, 0.03 mmole, 0.05 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (6.9 mg, 0.03 mmole, 0.05 equivalent) was added to the solution as a mixture. The reaction mixture was stirred at 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on a silica gel column (Hexane/Ethyl acetate = 9/1) to give 54.4 mg calculated product 8 in 54.4% yield.

6-pentyl-4-phenyl-2H-pyran-2-one (10)
Phenylpropiolic acid (30.2 mg, 0.21 mmole, 1.0 equivalent), 1-Heptyne (119.1 mg, 1.24 mmole, 6.0 equivalent), and [(Ph3P)AuCl] (33.7 mg, 0.07 mmole, 0.33 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (17.5 mg, 0.07 mmole, 0.33 equivalent) was added to the solution as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 14/1) to give 27.5 mg calculated product 10 in 55% yield.

4-(4-bromophenyl)-6-pentyl-2H -pyran-2-one (11)
1-Heptyne (90.1 mg, 0.94 mmole, 6.0 equivalent) and [(Ph3P)AuCl] (25.5 mg, 0.05 mmole, 0.33 equivalent) were dissolved in 0.9 mL anhydrous CH2Cl2. 3-(4-bromophenyl)-2-propynoic acid (35.0 mg, 0.16 mmole, 1.0 equivalent) dissolved in 0.1 mL tetrahydrofuran and added into the solution. Then AgOTF (13.2 mg, 0.05 mmole, 0.33 equivalent) was added as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 14/1) to give 14.1 mg calculated product 11 in 28.2% yield.
6-pentyl-4-(prop-1-en-2-yl)-2H-pyran-2-one (12)
1- Heptyne (98.7 mg, 1.03 mmole, 6.0 equivalent) and [(Ph3P)AuCl] (27.9 mg, 0.05 mmole, 0.33 equivalent) were dissolved in 0.9 mL anhydrous CH2Cl2. 3-(2-naphthyl)prop-2-ynoic acid (33.6 mg, 0.17 mmole, 1.0 equivalent) dissolved in 0.1 mL tetrahydrofuran and added into the solution. Then AgOTF (14.5 mg, 0.06 mmole, 0.33 equivalent) was added as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 14/1) to give 37.2 mg calculated product 12 in 74.4% yield.
4-(furan-2-yl)-6-pentyl-2H -pyran-2-one (13)
3-(Furan-2-yl)prop-2-ynoic acid (29.3 mg, 0.22 mmole, 1.0 equivalent), 1-Heptyne (124.2 mg, 1.29 mmole, 6.0 equivalent), and [(Ph3P)AuCl] (35.2 mg, 0.07 mmole, 0.33 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (18.3 mg, 0.07 mmole, 0.33 equivalent) was added to the solution as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 14/1) to give 27.9 mg calculated product 13 in 55.8% yield.
4-(4-bromophenyl)-6-heptyl-2H -pyran-2-one (14)
1-Nonyne (107.0 mg, 0.86 mmole, 6.0 equivalent), and [(Ph3P)AuCl] (23.5 mg, 0.05 mmole, 0.33 equivalent) were dissolved in 0.9 mL anhydrous CH2Cl2. 3-(4-bromophenyl)-2-propynoic acid (32.2 mg, 0.14 mmole, 1.0 equivalent) dissolved in 0.1 mL tetrahydrofuran and added into the solution. Then AgOTF (12.2 mg, 0.05 mmole, 0.33 equivalent) was added as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 14/1) to give 19.1 mg calculated product 14 in 38.2% yield.
6-heptyl-4-(prop-1-en-2-yl)- 2H -pyran-2-one (15)
1-Nonyne (116.3 mg, 0.94 mmole, 6.0 equivalent) and [(Ph3P)AuCl] (25.5 mg, 0.05 mmole, 0.33 equivalent) were dissolved in 0.9 mL anhydrous CH2Cl2. 3-(2-naphthyl)prop-2-ynoic acid (30.6 mg, 0.16 mmole, 1.0 equivalent) dissolved in 0.1 mL tetrahydrofuran and added into the solution. Then AgOTF (13.2 mg, 0.05 mmole, 0.33 equivalent)was added as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 14/1) to give 28.0 mg calculated product 15 in 56% yield.
6-(2-bromoethyl)-4-(4-bromophenyl)- 2H -pyran-2-one (16)
4-Bromo-1-butyne (142.4 mg, 1.08 mmole, 6.0 equivalent) and [(Ph3P)AuCl] (29.4 mg, 0.06 mmole, 0.33 equivalent) were dissolved in 0.9 mL anhydrous CH2Cl2. 3-(4-bromophenyl)-2-propynoic acid (26.3 mg, 0.18 mmole, 1.0 equivalent) dissolved in 0.1 mL tetrahydrofuran and added into the solution. Then AgOTF (15.3 mg, 0.06 mmole, 0.33 equivalent) was added as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 9/1) to give 29.0 mg calculated product 16 in 58% yield.
6-(2-bromoethyl)-4-methyl-2H -pyran-2-one (17)
2-Butynoic acid (19.5 mg, 0.23 mmole, 1.0 equivalent), 4-Bromo-1-butyne (183.3mg, 1.39 mmole, 6.0 equivalent), and [(Ph3P)AuCl] (37.8 mg, 0.08 mmole, 0.33 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (19.6 mg, 0.08 mmole, 0.33 equivalent) was added to the solution as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 9/1) to give 39.3 mg calculated product A1 in 78.6% yield.
6-(cyclohexylmethyl)-4-methyl-2H -pyran-2-one (18)
2-Butynoic acid (20.4 mg, 0.24 mmole, 1.0 equivalent), 3-Cyclohexyl-1-propyne (177.7mg, 1.46 mmole, 6.0 equivalent), and [(Ph3P)AuCl] (39.6 mg, 0.08 mmole, 0.33 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (20.6 mg, 0.08 mmole, 0.33 equivalent) was added to the solution as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 9/1) to give 15.0 mg calculated product 18 in 30% yield.
6-(cyclohexylmethyl)-4-phenyl-2H -pyran-2-one (19)
Phenylpropiolic acid (27.2 mg, 0.19 mmole, 1.0 equivalent), 3-Cyclohexyl-1-propyne (136.6 mg, 1.12 mmole, 6.0 equivalent), and [(Ph3P)AuCl] (30.4 mg, 0.06 mmole, 0.33 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (15.8 mg, 0.06 mmole, 0.33 equivalent) was added to the solution as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 9/1) to give 18.1 mg calculated product 19 in 36.2% yield.
4-methyl-6-phenyl-2H -pyran-2-one (20)
2-Butynoic acid (22.6 mg, 0.27 mmole, 1.0 equivalent), 3-Phenyl-1-propyne (164.5 mg, 1.61 mmole, 6.0 equivalent), and [(Ph3P)AuCl] (43.9 mg, 0.09 mmole, 0.33 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (22.8 mg, 0.09 mmole, 0.33 equivalent) was added to the solution as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 9/1) to give 17.5 mg calculated product 20 in 35% yield.
6-(cyclopentylmethyl)-4-(naphthalen-2-yl)- 2H-pyran-2-one (21)
3-Cyclopentyl-1-propyne (106.6 mg, 0.9 mmole, 6.0 equivalent) and [(Ph3P)AuCl] (26.8 mg, 0.05 mmole, 0.33 equivalent) were dissolved in 0.9 mL anhydrous CH2Cl2. 3-(2-naphthyl)prop-2-ynoic acid (32.2 mg, 0.16 mmole, 1.0 equivalent) dissolved in 0.1 mL tetrahydrofuran and added into the solution. Then AgOTF (13.9 mg, 0.05 mmole, 0.33 equivalent) was added as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 9/1) to give 5.4 mg calculated product 21 in 10.8% yield. 
6-benzyl-4-(prop-1-en-2-yl)- 2H -pyran-2-one (22)
Phenylacetylene (111.6 mg, 0.96 mmole, 6.0 equivalent) and [(Ph3P)AuCl] (26.2 mg, 0.05 mmole, 0.33 equivalent) were dissolved in 0.9 mL anhydrous CH2Cl2. 3-(2-naphthyl)prop-2-ynoic acid (31.4 mg, 0.16 mmole, 1.0 equivalent) dissolved in 0.1 mL tetrahydrofuran and added into the solution. Then AgOTF (13.5 mg, 0.05 mmole, 0.33 equivalent) was added as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 9/1) to give 24.0 mg calculated product 22 in 48% yield.
6-(cyclopentylmethyl)-4-(furan-2-yl)- 2H-pyran-2-one (23)
3-(Furan-2-yl)prop-2-ynoic acid (27.9 mg, 0.20 mmole, 1.0 equivalent), 3-Cyclopentyl-1-propyne (132.8 mg, 1.23 mmole, 6.0 equivalent), and [(Ph3P)AuCl] (33.4 mg, 0.07 mmole, 0.33 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (17.4 mg, 0.07 mmole, 0.33 equivalent) was added to the solution as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 9/1) to give 12.2 mg calculated product 23 in 24.4% yield.
6-(cyclohexylmethyl)-4-(furan-2-yl)- 2H-pyran-2-one (24)
3-(Furan-2-yl)prop-2-ynoic acid (26.3 mg, 0.19 mmole, 1.0 equivalent), 3-Cyclohexyl-1-propyne (141.9 mg, 1.16 mmole, 6.0 equivalent), and [(Ph3P)AuCl] (31.6 mg, 0.06 mmole, 0.33 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (16.4mg, 0.06 mmole, 0.33 equivalent) was added to the solution as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 9/1) to give 12.2 mg calculated product 24 in 24.4% yield.
6-benzyl-4-(furan-2-yl)- 2H-pyran-2-one (25)
3-(Furan-2-yl)prop-2-ynoic acid (27.0 mg, 0.20 mmole, 1.0 equivalent), Phenylacetylene (138.1 mg, 1.19 mmole, 6.0 equivalent), and [(Ph3P)AuCl] (32.4 mg, 0.07 mmole, 0.33 equivalent) were dissolved in 1.0 mL anhydrous CH2Cl2. AgOTF (16.8 mg, 0.07 mmole, 0.33 equivalent) was added to the solution as a mixture. The reaction mixture stirred in 400 rpm under air at room temperature for 12 hours. The residue was purified by flash chromatography on silica gel column (Toluene/Ethyl acetate = 9/1) to give 19.1 mg calculated product 25 in 38.2% yield.


















Spectral data of pyrone-derivatives
[image: Chart

Description automatically generated]
[bookmark: _Toc126533324][bookmark: _Toc139974702][bookmark: _Toc152204921]Figure 1. 1H NMR spectrum of 6-propyl-2H-pyran-2-one (1)
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[bookmark: _Toc126533331][bookmark: _Toc139974709][bookmark: _Toc152204928]Figure 8. MS spectrum of 6-isobutyl-2H-pyran-2-one (2)
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[bookmark: _Toc126533333][bookmark: _Toc139974711][bookmark: _Toc152204930]Figure 10. 13C NMR spectrum of 6-(pentan-2-yl)-2H-pyran-2-one (3)
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[bookmark: _Toc126533336][bookmark: _Toc139974714][bookmark: _Toc152204933]Figure 13. 1H NMR spectrum of 6-isopentyl-2H-pyran-2-one (4)
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[bookmark: _Toc126533337][bookmark: _Toc139974715][bookmark: _Toc152204934]Figure 14. 13C NMR spectrum of 6-isopentyl-2H-pyran-2-one (4)
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[bookmark: _Toc126533338][bookmark: _Toc139974716][bookmark: _Toc152204935]Figure 15. HSQC spectrum of 6-isopentyl-2H-pyran-2-one (4)
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[bookmark: _Toc126533340][bookmark: _Toc139974718][bookmark: _Toc152204937]Figure 17. 1H NMR spectrum of 6-octyl-2H-pyran-2-one (5)
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[bookmark: _Toc126533341][bookmark: _Toc139974719][bookmark: _Toc152204938]Figure 18. 13C NMR spectrum of 6-octyl-2H-pyran-2-one (5)
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[bookmark: _Toc126533343][bookmark: _Toc139974721][bookmark: _Toc152204940]Figure 20. MS spectrum of 6-octyl-2H-pyran-2-one (5)
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[bookmark: _Toc126533344][bookmark: _Toc139974722][bookmark: _Toc152204941]Figure 21. 1H NMR spectrum of 6-nonyl-2H-pyran-2-one (6)
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[bookmark: _Toc126533345][bookmark: _Toc139974723][bookmark: _Toc152204942]Figure 22. 13C NMR spectrum of 6-nonyl-2H-pyran-2-one (6)
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[bookmark: _Toc126533346][bookmark: _Toc139974724][bookmark: _Toc152204943]Figure 23. HSQC spectrum of 6-nonyl-2H-pyran-2-one (6)
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[bookmark: _Toc126533347][bookmark: _Toc139974725][bookmark: _Toc152204944]Figure 24. MS spectrum of 6-nonyl-2H-pyran-2-one (6)
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[bookmark: _Toc126533348][bookmark: _Toc139974726][bookmark: _Toc152204945]Figure 25. 1H NMR spectrum of 6-(oct-7-yn-1-yl)-2H-pyran-2-one (7)
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[bookmark: _Toc126533349][bookmark: _Toc139974727][bookmark: _Toc152204946]Figure 26. 13C NMR spectrum of 6-(oct-7-yn-1-yl)-2H-pyran-2-one (7)
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[bookmark: _Toc126533350][bookmark: _Toc139974728][bookmark: _Toc152204947]Figure 27. HSQC spectrum of 6-(oct-7-yn-1-yl)-2H-pyran-2-one (7)
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[bookmark: _Toc126533351][bookmark: _Toc139974729][bookmark: _Toc152204948]Figure 28. HMBC spectrum of 6-(oct-7-yn-1-yl)-2H-pyran-2-one (7)
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[bookmark: _Toc126533352][bookmark: _Toc139974730][bookmark: _Toc152204949]Figure 29. MS spectrum of 6-(oct-7-yn-1-yl)-2H-pyran-2-one (7)
[image: Chart

Description automatically generated with low confidence]
[bookmark: _Toc126533353][bookmark: _Toc139974731][bookmark: _Toc152204950]Figure 30. 1H NMR spectrum of 6-(chloromethyl)-2H-pyran-2-one (8)
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[bookmark: _Toc126533354][bookmark: _Toc139974732][bookmark: _Toc152204951]Figure 31. 13C NMR spectrum of 6-(chloromethyl)-2H-pyran-2-one (8)
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[bookmark: _Toc126533355][bookmark: _Toc139974733][bookmark: _Toc152204952]Figure 32. HSQC spectrum of 6-(chloromethyl)-2H-pyran-2-one (8)
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[bookmark: _Toc126533356][bookmark: _Toc139974734][bookmark: _Toc152204953]Figure 33. HSQC spectrum of 6-(chloromethyl)-2H-pyran-2-one (8)
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[bookmark: _Toc126533357][bookmark: _Toc139974735][bookmark: _Toc152204954]Figure 34. MS spectrum of 6-(chloromethyl)-2H-pyran-2-one (8)
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[bookmark: _Toc126533358][bookmark: _Toc139974736][bookmark: _Toc152204955]Figure 35. 1H NMR spectrum of 6-(4-chlorobutyl)-2H-pyran-2-one (9)
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[bookmark: _Toc126533359][bookmark: _Toc139974737][bookmark: _Toc152204956]Figure 36. 13C NMR spectrum of 6-(4-chlorobutyl)-2H-pyran-2-one (9)
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[bookmark: _Toc126533360][bookmark: _Toc139974738][bookmark: _Toc152204957]Figure 37. MS spectrum of 6-(4-chlorobutyl)-2H-pyran-2-one (9)
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[bookmark: _Toc126533361][bookmark: _Toc139974739][bookmark: _Toc152204958]Figure 38. 1H NMR spectrum of 6-pentyl-4-phenyl-2H-pyran-2-one (10)
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[bookmark: _Toc126533362][bookmark: _Toc139974740][bookmark: _Toc152204959]Figure 39. 13C NMR spectrum of 6-pentyl-4-phenyl-2H-pyran-2-one (10)
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[bookmark: _Toc126533365][bookmark: _Toc139974743][bookmark: _Toc152204962]Figure 42. 1H NMR spectrum of 4-(4-bromophenyl)-6-pentyl-2H-pyran-2-one (11)
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[bookmark: _Toc126533366][bookmark: _Toc139974744][bookmark: _Toc152204963]Figure 43. 13C NMR spectrum of 4-(4-bromophenyl)-6-pentyl-2H-pyran-2-one (11)
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[bookmark: _Toc126533367][bookmark: _Toc139974745][bookmark: _Toc152204964]Figure 44. MS spectrum of 4-(4-bromophenyl)-6-pentyl-2H-pyran-2-one (11) 
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[bookmark: _Toc126533368][bookmark: _Toc139974746][bookmark: _Toc152204965]Figure 45. 1H NMR spectrum of 4-(naphthalen-2-yl)-6-pentyl-2H-pyran-2-one (12)
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[bookmark: _Toc126533369][bookmark: _Toc139974747][bookmark: _Toc152204966]Figure 46. 13C NMR spectrum of 4-(naphthalen-2-yl)-6-pentyl-2H-pyran-2-one (12)
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[bookmark: _Toc126533370][bookmark: _Toc139974748][bookmark: _Toc152204967]Figure 47. HSQC spectrum of 4-(naphthalen-2-yl)-6-pentyl-2H-pyran-2-one (12)
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[bookmark: _Toc126533371][bookmark: _Toc139974749][bookmark: _Toc152204968]Figure 48. MS spectrum of 4-(naphthalen-2-yl)-6-pentyl-2H-pyran-2-one (12)
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[bookmark: _Toc126533372][bookmark: _Toc139974750][bookmark: _Toc152204969]Figure 49. 1H NMR spectrum of 4-(furan-2-yl)-6-pentyl-2H-pyran-2-one (13)
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[bookmark: _Toc126533373][bookmark: _Toc139974751][bookmark: _Toc152204970]Figure 50. 13C NMR spectrum of 4-(furan-2-yl)-6-pentyl-2H-pyran-2-one (13)
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[bookmark: _Toc126533374][bookmark: _Toc139974752][bookmark: _Toc152204971]Figure 51. HSQC spectrum of 4-(furan-2-yl)-6-pentyl-2H-pyran-2-one (13)
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[bookmark: _Toc126533375][bookmark: _Toc139974753][bookmark: _Toc152204972]Figure 52. MS spectrum of 4-(furan-2-yl)-6-pentyl-2H-pyran-2-one (13)
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[bookmark: _Toc126533376][bookmark: _Toc139974754][bookmark: _Toc152204973]Figure 53. 1H NMR spectrum of 4-(4-bromophenyl)-6-heptyl-2H-pyran-2-one (14)
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[bookmark: _Toc126533377][bookmark: _Toc139974755][bookmark: _Toc152204974]Figure 54. 13C NMR spectrum of 4-(4-bromophenyl)-6-heptyl-2H-pyran-2-one (14)
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[bookmark: _Toc126533378][bookmark: _Toc139974756][bookmark: _Toc152204975]Figure 55. HSQC spectrum of 4-(4-bromophenyl)-6-heptyl-2H-pyran-2-one (14)
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[bookmark: _Toc126533379][bookmark: _Toc139974757][bookmark: _Toc152204976]Figure 56. HMBC spectrum of 4-(4-bromophenyl)-6-heptyl-2H-pyran-2-one (14)
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[bookmark: _Toc126533380][bookmark: _Toc139974758][bookmark: _Toc152204977]Figure 57. MS spectrum of 4-(4-bromophenyl)-6-heptyl-2H-pyran-2-one (14)
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[bookmark: _Toc126533381][bookmark: _Toc139974759][bookmark: _Toc152204978]Figure 58. 1H NMR spectrum of 6-heptyl-4-(prop-1-en-2-yl)-2H-pyran-2-one (15)
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[bookmark: _Toc126533382][bookmark: _Toc139974760][bookmark: _Toc152204979]Figure 59. 13C NMR spectrum of 6-heptyl-4-(prop-1-en-2-yl)-2H-pyran-2-one (15)
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[bookmark: _Toc126533383][bookmark: _Toc139974761][bookmark: _Toc152204980]Figure 60. HSQC spectrum of 6-heptyl-4-(prop-1-en-2-yl)-2H-pyran-2-one (15)
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[bookmark: _Toc126533384][bookmark: _Toc139974762][bookmark: _Toc152204981]Figure 61. HMBC spectrum of 6-heptyl-4-(prop-1-en-2-yl)-2H-pyran-2-one (15)
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[bookmark: _Toc126533386][bookmark: _Toc139974764][bookmark: _Toc152204983]Figure 63. 1H NMR spectrum of 6-(2-bromoethyl)-4-(4-bromophenyl)-2H-pyran-2-one (16)
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[bookmark: _Toc126533387][bookmark: _Toc139974765][bookmark: _Toc152204984]Figure 64. 13C NMR spectrum of 6-(2-bromoethyl)-4-(4-bromophenyl)-2H-pyran-2-one (16)
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[bookmark: _Toc126533388][bookmark: _Toc139974766][bookmark: _Toc152204985]Figure 65. HSQC spectrum of 6-(2-bromoethyl)-4-(4-bromophenyl)-2H-pyran-2-one (16)
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[bookmark: _Toc126533391][bookmark: _Toc139974769][bookmark: _Toc152204988]Figure 68. 13C NMR spectrum of 6-(2-bromoethyl)-4-methyl-2H-pyran-2-one (17)
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[bookmark: _Toc126533392][bookmark: _Toc139974770][bookmark: _Toc152204989]Figure 69. HSQC spectrum of 6-(2-bromoethyl)-4-methyl-2H-pyran-2-one (17)
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[bookmark: _Toc126533393][bookmark: _Toc139974771][bookmark: _Toc152204990]Figure 70. HMBC spectrum of 6-(2-bromoethyl)-4-methyl-2H-pyran-2-one (17)
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[bookmark: _Toc126533396][bookmark: _Toc139974774][bookmark: _Toc152204993]Figure 73. 13C NMR spectrum of 6-(4-chlorobutyl)-2H-pyran-2-one (18)
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[bookmark: _Toc126533397][bookmark: _Toc139974775][bookmark: _Toc152204994]Figure 74. HSQC spectrum of 6-(4-chlorobutyl)-2H-pyran-2-one (18)
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[bookmark: _Toc126533399][bookmark: _Toc139974777][bookmark: _Toc152204996]Figure 76. 1H NMR spectrum of 6-(cyclohexylmethyl)-4-phenyl-2H-pyran-2-one (19)
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[bookmark: _Toc126533400][bookmark: _Toc139974778][bookmark: _Toc152204997]Figure 77. 13C NMR spectrum of 6-(cyclohexylmethyl)-4-phenyl-2H-pyran-2-one (19)
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[bookmark: _Toc126533401][bookmark: _Toc139974779][bookmark: _Toc152204998]Figure 78. HSQC spectrum of 6-(cyclohexylmethyl)-4-phenyl-2H-pyran-2-one (19)
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[bookmark: _Toc126533407][bookmark: _Toc139974785][bookmark: _Toc152205004]Figure 84. 1H NMR spectrum of 6-(cyclopentylmethyl)-4-(naphthalen-2-yl)-2H-pyran-2-one (21)
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[bookmark: _Toc126533408][bookmark: _Toc139974786][bookmark: _Toc152205005]Figure 85. 13C NMR spectrum of 6-(cyclopentylmethyl)-4-(naphthalen-2-yl)-2H-pyran-2-one (21)
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[bookmark: _Toc126533409][bookmark: _Toc139974787][bookmark: _Toc152205006]Figure 86. HSQC spectrum of 6-(cyclopentylmethyl)-4-(naphthalen-2-yl)-2H-pyran-2-one (21)
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[bookmark: _Toc126533410][bookmark: _Toc139974788][bookmark: _Toc152205007]Figure 87. MS spectrum of 6-(cyclopentylmethyl)-4-(naphthalen-2-yl)-2H-pyran-2-one (21)
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[bookmark: _Toc139974789][bookmark: _Toc152205008]Figure 88. 1H NMR spectrum of 6-benzyl-4-(prop-1-en-2-yl)-2H-pyran-2-one (22)
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[bookmark: _Toc126533411][bookmark: _Toc139974790][bookmark: _Toc152205009]Figure 89. 13C NMR spectrum of 6-benzyl-4-(prop-1-en-2-yl)-2H-pyran-2-one (22)
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[bookmark: _Toc126533414][bookmark: _Toc139974793][bookmark: _Toc152205012]Figure 92. 1H NMR spectrum of 6-(cyclopentylmethyl)-4-(furan-2-yl)-2H-pyran-2-one (23)
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[bookmark: _Toc126533415][bookmark: _Toc139974794][bookmark: _Toc152205013]Figure 93. 13C NMR spectrum of 6-(cyclopentylmethyl)-4-(furan-2-yl)-2H-pyran-2-one (23)
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[bookmark: _Toc126533416][bookmark: _Toc139974795][bookmark: _Toc152205014]Figure 94. HSQC spectrum of 6-(cyclopentylmethyl)-4-(furan-2-yl)-2H-pyran-2-one (23)
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[bookmark: _Toc126533417][bookmark: _Toc139974796][bookmark: _Toc152205015]Figure 95. MS spectrum of 6-(cyclopentylmethyl)-4-(furan-2-yl)-2H-pyran-2-one (23)
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[bookmark: _Toc126533418][bookmark: _Toc139974797][bookmark: _Toc152205016]Figure 96. 1H NMR spectrum of 6-(cyclohexylmethyl)-4-(furan-2-yl)-2H-pyran-2-one (24)
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[bookmark: _Toc126533419][bookmark: _Toc139974798][bookmark: _Toc152205017]Figure 97. 13C NMR spectrum of 6-(cyclohexylmethyl)-4-(furan-2-yl)-2H-pyran-2-one (24)
[image: Chart

Description automatically generated]
[bookmark: _Toc126533420][bookmark: _Toc139974799][bookmark: _Toc152205018]Figure 98. HSQC spectrum of 6-(cyclohexylmethyl)-4-(furan-2-yl)-2H-pyran-2-one (24)
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[bookmark: _Toc126533421][bookmark: _Toc139974800][bookmark: _Toc152205019]Figure 99. MS spectrum of 6-(cyclohexylmethyl)-4-(furan-2-yl)-2H-pyran-2-one (24)
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D2 #27-61 RT: 0.63-1.22 AV: 35 NL: 1.66E7
T: FTMS + p ESI Full ms [100.00-2000.00]
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F2 #24-76 RT: 0.58-1.47 AV: 53 NL: 4.55E7
T: FTMS + p ESI Full ms [100.00-2000.00]



100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000



m/z



0



5



10



15



20



25



30



35



40



45



50



55



60



65



70



75



80



85



90



95



100



R
e



la
ti
v
e



 A
b



u
n



d
a



n
c
e



293.1524



585.2993



607.2800207.1375
315.1343



905.9094394.2730111.1166 759.8358641.1031499.2835 713.7361160.2738 447.3460253.1792 989.1989868.2225537.0736 799.3896










F2 #24-76 RT:0.58-1.47 AV:53 NL:4.55E7

T:FTMS + p ESI Full ms [100.00-2000.00]

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R

e

l

a

t

i

v

e

 

A

b

u

n

d

a

n

c

e

293.1524

585.2993

607.2800

207.1375

315.1343

905.9094 394.2730

111.1166

759.8358

641.1031 499.2835 713.7361

160.2738 447.3460 253.1792 989.1989 868.2225 537.0736

799.3896


image45.png
8 88 8888 888 38 3888588 s 8 s 8
TP LTLTLTLT.T. 7.9 % K P8 F.§.8.F . 2. 7T
T U sy
5 Fszo
| - Frre
| - - ly|ﬂ Fere
79
vT9
vT9
9€9
LEY
€59 | FEEl
€59 | 960
¥s9 | 9T
s9
689
Pt | Fso
LsiL T
de Toot

T
6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)

7.0

75

8.0




image46.png
550

500

1450

400

350

300

250

1200

150
100

50
0

=50

10—

1w
L9°97—
PTIEN
907~

95°66—
el —

oLzl
mn.u:v.

LEEYT—
SLSy1—
syevl—

L9€91~
P1I991—

f1 (ppm)

T T T T T T T
150 140 130 120 110 100 90

T
160

T
170




image47.png
r10

20

30

F40

50

60

(wdd) 14

70

80

90

100

r110

r120

130

140

-150

1]

4.0 35 3.0 25 20 15 1.0 0.5

2 (ppm)

45




image48.emf



G2 #25-55 RT: 0.61-1.11 AV: 31 NL: 1.29E8
T: FTMS + p ESI Full ms [100.00-2000.00]
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D1 #29-55 RT: 0.65-1.10 AV: 27 NL: 1.35E7
T: FTMS + p ESI Full ms [100.00-2000.00]
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F1 #27-54 RT: 0.61-1.06 AV: 28 NL: 3.51E7
T: FTMS + p ESI Full ms [100.00-2000.00]
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D8 #23-49 RT: 0.65-1.05 AV: 27 NL: 9.19E6
T: FTMS + p ESI Full ms [100.00-2000.00]
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C8 #27-51 RT: 0.59-1.00 AV: 25 NL: 3.66E7
T: FTMS + p ESI Full ms [100.00-2000.00]
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C4 #25-55 RT: 0.61-1.11 AV: 31 NL: 9.29E7
T: FTMS + p ESI Full ms [100.00-2000.00]



100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000



m/z



0



5



10



15



20



25



30



35



40



45



50



55



60



65



70



75



80



85



90



95



100



R
e



la
ti
v
e



 A
b



u
n



d
a



n
c
e



207.1375



413.2680



279.0923



229.1191



435.2496
252.1947155.1539 641.0895



179.1063



713.3910521.2889 557.1790 789.2478306.2416 989.1590861.6677342.8947
399.2509



944.1206










C4 #25-55 RT:0.61-1.11 AV:31 NL:9.29E7

T:FTMS + p ESI Full ms [100.00-2000.00]

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R

e

l

a

t

i

v

e

 

A

b

u

n

d

a

n

c

e

207.1375

413.2680

279.0923

229.1191

435.2496

252.1947

155.1539

641.0895

179.1063

713.3910

521.2889 557.1790 789.2478 306.2416 989.1590 861.6677 342.8947

399.2509

944.1206


image72.tiff
.

.
.
.
.
.
.
.
.
.

.

e

!

8L
oL

o

T

1

o
.

-

.




image73.tiff
.
.

.

.

.

.

.

.

.

.

.
.

.

L]

mmww/

. .

.

.

.

.

.

.




image74.tiff
.

.

.
.

.

.

.

.

.

.

.

.

.

.
.

9

AN

I

O
D

-




image75.emf
S-28-268_191007181754 #87-131 RT:1.95-2.71 AV:45 NL:1.13E7

T:FTMS + p ESI Full ms [100.00-2000.00]
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C5 #75-141 RT: 1.65-2.86 AV: 67 NL: 1.37E5
T: FTMS + p ESI Full ms [100.00-2000.00]
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C5 #75-141 RT:1.65-2.86 AV:67 NL:1.37E5

T:FTMS + p ESI Full ms [100.00-2000.00]
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S-28-304_pos #16 RT:0.10 AV:1 NL:1.60E6

T:FTMS + p ESI Full ms [100.0000-500.0000]
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F6 #25-56 RT: 0.68-1.21 AV: 32 NL: 3.88E7
T: FTMS + p ESI Full ms [100.00-2000.00]
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G3 #22-55 RT: 0.62-1.17 AV: 34 NL: 7.61E7
T: FTMS + p ESI Full ms [100.00-2000.00]
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G3 #22-55 RT:0.62-1.17 AV:34 NL:7.61E7

T:FTMS + p ESI Full ms [100.00-2000.00]
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