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Synthesis of 1-5
For the syntheses of 1 and 2, one equivalent of NaL (0.5 g, 2.45 mmol) and tri-n-butyltin(IV) chloride (0.798 g, 2.45 mmol) or trimethyltin(IV) chloride (0.488 g, 2.45 mmol) were dissolved in 100 mL of dry chloroform in a 250 mL two neck round bottom flask. The reaction mixture was refluxed for 6 h. The resultant turbid solution was cooled to room temperature and left undisturbed for 24 h. The precipitated sodium chloride was removed by filtration. The crude complex was recovered from the clear filtrate by rotary evaporation of the solvent and recrystallized from chloroform and n-hexane mixture (4:1). For the syntheses of 3, 4 and 5, two equivalents of NaL (0.5g, 2.45 mmol) and one equivalent of di-n-butyltin(IV) dichloride (0.372 g, 1.22 mmol), dimethyltin(IV) dichloride (0.269 g, 1.22 mmol) or diphenyltin(IV) dichloride (0.421 g, 1.22 mmol) were used and recrystallized in the same manner as 1 and 2.
Complex 1: Chemical Composition: C20H33O3FSn. Formula Mass: 459.18. M.P.: 67-68°C. Yield: 81%. Elemental Analysis (%) Calc (Exp): C; 52.31 (52.29), H; 7.24 (7.27). FT-IR (cm-1): 1584s ν(COO)asym, 1410s ν(COO)sym, 174 Δν, 566 ν(Sn-C), 441 ν(Sn-O), 1194 ν(Ar-F). 1H-NMR (CDCl3, ppm) {theoretical}: 4.58{4.53} (s, 2H, 2), 6.88-6.84{6.72} (m, 2H, 4,4ʹ), 7.00-6.95{6.90} (m, 2H, 5,5ʹ), 1.66-1.56{1.98-1.78} (m, 6H, Hα), 1.40-1.27{1.74-1.61} (m, 6H, Hβ), 1.40-1.27{1.74-1.61} (m, 6H, Hγ), 0.92{1.39} (t, 9H, Hδ). 13C-NMR (CDCl3, ppm): 173.5{158.5} (C-1), 66.1{64.9} (C-2), 154.2 {149.4} (C-3), 115.6{112.3} (C-4,4ʹ), 116.0{114.9} (C-5,5ʹ), 159.1{152.7} (C-6), 19.0{27.3} (C-α), 28{30.4} (C-β), 27{28.9} (C-γ), 13.7{24.4} (C-δ).
Complex 2: Chemical Composition: C11H15O3FSn. Formula Mass: 332.94. M.P.: 126-127°C. Yield: 84%. Elemental Analysis (%) Calc (Exp): C; 39.68 (39.66), H; 4.54 (4.57). FT-IR (cm-1): 1611s ν(COO)asym, 1428s ν(COO)sym, 187 Δν, 532 ν(Sn-C), 514 ν(Sn-O), 1195 ν(ArC-F). 1H-NMR (CDCl3, ppm) [2J(119/117Sn-1H) Hz]: 4.57{4.57} (s, 2H, 2), 6.88-6.84{6.78} (m, 2H, 4,4ʹ), 7.01-6.96{6.93} (m, 2H, 5,5ʹ), 0.63{0.61} (s, 9H, Hα) [58/56]. 13C-NMR (CDCl3, ppm) [1J(119/117Sn-13C) Hz]; 173.5{177.4} (C-1), 66.2{66.1} (C-2), 154.1{152.7} (C-3), 115.7{112.1} (C-4,4ʹ), 116.2{114.1} (C-5,5ʹ), 156.0{151.9} (C-6), -2.1{8.7} (C-α) [394/376].
Complex 3: Chemical Composition: C24H30O6F2Sn. Formula Mass: 571.20. M.P.: 110-111°C. Yield; 83%. Elemental Analysis (%): Calc (Exp): C; 50.47 (50.45), H; 5.29 (5.27). FT-IR (cm-1): 1604s ν(COO)asym, 1497s ν(COO)sym, 107 Δν, 585 ν(Sn-C), 525 ν(Sn-O), 1193 ν(Ar-F). 1H-NMR (CDCl3, ppm): 4.65{4.67} (s, 4H, 2), 6.87-6.82{6.72} (m, 4H, 4,4ʹ), 6.98-6.93{6.91} (m, 4H, 5,5ʹ), 1.76-1.65{1.89} (m, 4H, Hα), 1.76-1.65{1.82} (m, 4H, Hβ), 1.37-1.30{1.43} (m, 4H, Hγ), 0.88{1.40} (t, 6H, Hδ). 13C-NMR (CDCl3, ppm); 178.2{174.3} (C-1), 66.0{64.4} (C-2), 154.0{151.8} (C-3), 116{111.6} (C-4,4ʹ), 116.2{112.1} (C-5,5ʹ), 159.1{153.9} (C-6), 26.6{28.2} (C-α), 26.4{26.7} (C-β), 26.4{26.5} (C-γ), 13.6{16.5} (C-δ).
Complex 4: Chemical Composition: C18H18O6F2Sn. Formula Mass: 487.04. M.P.: 172-173°C. Yield: 79%. Elemental Analysis (%): Calc (Exp): C; 44.39 (44.40), H; 3.73 (3.75). FT-IR (cm-1): 1608s ν(COO)asym, 1435s ν(COO)sym, 173 Δν, 584 ν(Sn-C), 511 ν(Sn-O), 1197 ν(Ar-F). 1H-NMR (CDCl3, ppm): 4.67{4.75} (s, 4H, 2), 6.90-6.85{6.82} (m, 4H, 4,4ʹ), 7.04-6.97{6.96} (m, 4H, 5,5ʹ), 1.13{1.03} (s, Hα). 13C-NMR (CDCl3, ppm): 177.4{169.8} (C-1), 65.7{69.7} (C-2), 153.7{151.4} (C-3), 116{114.9} (C-4,4ʹ), 116.2{112.8} (C-5,5ʹ), 156.2{153.5} (C-6), 5.3{13.9} (C-α).
Complex 5: Chemical Composition: C28H22O6F2Sn. Formula Mass: 611.18. M.P.: 100-101°C. Yield: 79%. Elemental Analysis (%) Calc (Exp): C; 55.02 (55.04), H; 3.63 (3.59). FT-IR (cm-1): 1551s ν(COO)asym, 1423s ν(COO)sym, 128 Δν, 559 ν(Sn-O), 1204 ν(Ar-F). 1H-NMR (CDCl3, ppm): 4.60{4.91} (s, 4H, 2), 6.97{6.75} (d, 4H, 4,4ʹ), 7.34{7.26} (t, 4H, 5,5ʹ), 7.53-6.85{7.27-7.08} (m, Ph-Sn). 13C-NMR (CDCl3, ppm): 173.9{171.5} (C-1), 65.7{64.6} (C-2), 153.7{148.7} (C-3), 116.1{112.4} (C-4,4ʹ), 116.3{113.2} (C-5,5ʹ), 159.4{153.9} (C-6), 134.3, 128.8, 128.4{129.0, 124.5, 123.7} (Ph-Sn).
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Figure S1. IR spectrum of complex 1.
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Figure S2. IR spectrum of complex 2.
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Figure S3. IR spectrum of complex 3.
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Figure S4. IR spectrum of complex 4.
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Figure S5. IR spectrum of complex 5.
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Figure S6. 1H NMR spectrum of complex 1.
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Figure S7. 13C NMR spectrum of complex 1.
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Figure S8. 1H NMR spectrum of complex 2.
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Figure S9. 13C NMR spectrum of complex 2.
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Figure S10. 1H NMR spectrum of complex 3.
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Figure S11. 13C NMR spectrum of complex 3.
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Figure S12. 1H NMR spectrum of complex 4.
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Figure S13. 13C NMR spectrum of complex 4.
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Figure S14. 1H NMR spectrum of complex 5.
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Figure S15. 13C NMR spectrum of complex 5.

	Table S1: In vitro anti-Alzheimer's assays (AChE, BChE, MAO-B) of ligand acid (HL) and complexes 1-5

	Sample
	Conc (µg/mL)
	AChE
	BChE
	MAO-B

	
	
	Inhibition (%)

	HL
	500
	56.10 ± 0.52
	80.67 ± 0.92
	75.32±2.87

	
	250
	51.10 ± 0.56
	76.70 ± 0.72
	67.12±0.54

	
	125
	44.23 ± 0.13
	70.44 ± 0.22
	62.79±1.08

	
	62.5
	37.65 ±0.37
	65.78 ± 0.90
	55.79±1.88

	
	31.25
	32.48 ±0.42
	59.55 ± 0.12
	47.20±0.47

	1
	500
	82.15 ± 14
	83.45 ± 1.22
	82.86±0.86

	
	250
	80.14 ±0.86
	78.88 ± 0.22
	77.52±1.60

	
	125
	76.17 ± 0.68
	73.77 ± 0.11
	73.02±0.93

	
	62.5
	71.90 ± 0.96
	68.89 ± 0.13
	63.66±0.22

	
	31.25
	65.45 ± 0.43
	61.19 ± 0.13
	54.80±0.90

	2
	500
	78.54 ± 0.92
	85.76 ± 1.42
	79.37±1.04

	
	250
	73.25 ± 0.57
	81.23 ± 0.21
	72.37±0.54

	
	125
	67.79 ± 0.43
	77.56 ± 0.52
	65.30±2.61

	
	62.5
	62.10 ± 0.90
	72.77 ± 0.11
	58.42±1.05

	
	31.25
	54.52 ± 0.50
	64.88 ± 0.44
	50.52±2.52

	3
	500
	88.18 ± 1.74
	81.61 ± 1.32
	88.88±0.89

	
	250
	85.17 ± 1.56
	77.78 ± 0.90
	83.54±3.60

	
	125
	83.23 ± 1.32
	73.45 ± 0.43
	75.01±1.97

	
	62.5
	77.12 ± 0.90
	65.45 ± 0.43
	67.68±0.22

	
	31.25
	73.12 ± 0.90
	61.23 ± 0.13
	59.82±1.95

	4
	500
	89.10 ± 1.82
	88.63 ± 1.5
	88.61±0.43

	
	250
	86.19 ± 1.56
	84.17 ± 0.15
	82.58±0.63

	
	125
	82.34 ± 1.64
	78.10 ± 0.14
	75.10±0.60

	
	62.5
	76.78 ± 0.62
	72.89 ± 0.17
	69.25±1.40

	
	31.25
	71.10 ± 0.80
	66.78 ± 0.72
	62.87±0.85

	5
	500
	86.34 ± 1.55
	78.34 ± 1.16
	83.51±0.54

	
	250
	82.10 ± 1.42
	72.88 ± 0.92
	75.76±1.61

	
	125
	78.14 ± 1.22
	66.67 ± 0.23
	67.22±1.28

	
	62.5
	72.77 ± 0.72
	61.11 ± 0.19
	63.51±0.54

	
	31.25
	66.78 ± 0.56
	55.78 ± 0.92
	56.37±2.56

	Galantamine
	500
	95.24 ± 0.90
	93.12 ± 0.56
	-

	
	250
	91.45 ± 0.43
	87.45 ± 0.43
	-

	
	125
	87.88 ± 0.82
	83.44 ± 0.40
	-

	
	62.5
	83.12 ± 0.14
	78.90 ± 0.92
	-

	
	31.25
	77.88 ± 0.44
	72.12 ± 0.20
	-

	Safinamide
	500
	-
	
	94.08±1.04

	
	250
	
	
	87.45±0.90

	
	125
	
	
	81.58±2.63

	
	62.5
	
	
	76.40±3.20

	
	31.25
	
	
	71.80±0.90




	Table S2: In vitro antidiabetic assays (Alpha-glucosidase and DPP-4) of ligand acid (HL) and complexes 1-5

	Sample
	Conc (µg/mL)
	% Inhibition

	
	
	Alpha-glucosidase
	DPP-4

	HL

	500
	27.99 ± 0.20
	54.93 ± 1.73

	
	250
	22.23 ± 0.14
	45.94 ± 0.91

	
	125
	16.52 ± 1.74
	37.90 ± 2.32

	
	62.5
	14.44 ±1.58
	31.51 ±0.59

	
	31.25
	11.54 ±1.32
	22.80 ±1.41

	1
	500
	34.14 ± 0.16
	55.42 ± 1.53

	
	250
	29.89 ± 0.91
	50.55 ± 2.80

	
	125
	25.62 ± 0.98
	41.33 ± 0.53

	
	62.5
	10.14 ±0.76
	32.52 ±0.92

	
	31.25
	07.32 ±0.54
	26.35 ±1.12

	2
	500
	33.56 ± 0.56
	57.40 ± 1.51

	
	250
	27.78 ± 0.90
	51.57 ± 3.84

	
	125
	22.12 ± 1.60
	44.36 ± 0.55

	
	62.5
	14.67 ±1.43
	34.56 ±0.95

	
	31.25
	10.69 ±1.21
	27.37 ±1.10

	3
	500
	39.10 ± 0.20
	36.45 ± 0.59

	
	250
	33.56 ± 0.52
	55.49 ± 0.60

	
	125
	29.61 ± 1.93
	46.23 ± 0.44

	
	62.5
	15.93 ±1.72
	37.50 ±0.61

	
	31.25
	10.64 ±1.52
	31.47 ±0.46

	4
	500
	37.10 ± 0.12
	61.30 ± 1.42

	
	250
	31.10 ± 1.90
	55.78 ± 0.45

	
	125
	25.70 ± 0.92
	49.44 ± 0.86

	
	62.5
	14.62 ±0.74
	42.72 ±1.89

	
	31.25
	10.43 ±0.57
	34.29 ±2.64

	5
	500
	41.56 ± 0.52
	65.52 ± 2.06

	
	250
	35.12 ± 0.18
	59.48 ± 0.60

	
	125
	29.24 ± 1.52
	52.54 ± 0.46

	
	62.5
	25.34 ±1.46
	44.34 ±2.63

	
	31.25
	21.64 ±1.22
	35.30 ±1.49

	Acarbose
	500
	88.19 ± 0.17
	-

	
	250
	82.45 ± 1.13
	-

	
	125
	77.56 ± 0.52
	-

	
	62.5
	72.10 ±0.12
	-

	
	31.25
	67.56 ±0.56
	-

	Ursolic acid
	500
	-
	97.23 ± 0.82

	
	250
	-
	92.45 ± 0.90

	
	125
	-
	85.90 ± 0.60

	
	62.5
	-
	81.00 ±3.30

	
	31.25
	-
	76.90 ±1.45




	Table S3: In vitro anti-inflammatory assays (COX-2, 5-LOX) of ligand acid (HL) and complexes 1-5

	Sample
	Conc (µg/mL)
	COX-2
	5-LOX

	
	
	% Inhibition

	HL
	500
	77.58 ± 0.63
	76.32 ± 0.87

	
	250
	71.61 ± 0.43
	69.33 ± 0.66

	
	125
	60.93 ± 0.67
	56.40 ± 0.82

	
	62.5
	53.65 ±0.91
	51.90 ±0.45

	
	31.25
	45.12 ±0.12
	42.32 ±0.42

	1
	500
	86.87 ± 1.27
	77.29 ± 0.64

	
	250
	80.62 ± 1.67
	72.72 ± 0.89

	
	125
	74.31 ± 0.58
	66.44 ± 0.86

	
	62.5
	67.22 ±1.28
	62.78 ±0.45

	
	31.25
	63.12 ±0.14
	58.12 ±0.52

	2
	500
	85.49 ± 0.60
	87.30 ± 1.42

	
	250
	76.28 ± 1.94
	48.80 ± 0.41

	
	125
	71.08 ± 1.04
	69.51 ± 0.59

	
	62.5
	61.37 ±0.56
	65.90 ±0.32

	
	31.25
	54.12 ±0.52
	61.56 ±0.52

	3
	500
	84.76 ± 0.61
	87.94 ± 0.91

	
	250
	81.36 ± 1.31
	83.93 ± 0.73

	
	125
	66.27 ± 1.06
	96.82 ± 0.95

	
	62.5
	61.17 ±1.30
	63.68 ±0.22

	
	31.25
	57.12 ±0.10
	55.56 ±0.52

	4
	500
	82.12 ± 0.44
	80.11 ± 1.42

	
	250
	77.16 ± 0.80
	72.18 ± 0.86

	
	125
	71.16 ± 0.44
	70.18 ± 0.46

	
	62.5
	65.13 ±0.71
	63.15 ±0.73

	
	31.25
	61.66 ±0.44
	60.68 ±0.42

	5
	500
	49.95 ± 2.01
	77.95 ± 2.01

	
	250
	72.89 ± 4.82
	71.85 ± 2.82

	
	125
	67.22 ± 1.28
	66.24 ± 0.28

	
	62.5
	62.51 ±0.54
	61.53 ±1.54

	
	31.25
	56.12 ±0.12
	54.14 ±1.12

	Celecoxib
	500
	95.83 ± 2.21
	-

	
	250
	93.58 ± 0.63
	

	
	125
	87.45 ± 0.90
	

	
	62.5
	83.08 ±1.04
	

	
	31.25
	78.10 ±0.80
	

	Montelukast
	500
	-
	96.00 ± 0.30

	
	250
	
	92.90 ± 0.60

	
	125
	
	87.45 ± 0.90

	
	62.5
	
	84.23 ±0.22

	
	31.25
	
	80.21 ±0.12




	Table S4: In vitro antioxidant assays (DPPH, ABTS) of free ligand acid (HL) and complexes 1-5 

	Sample
	Conc (µg/mL)
	DPPH
	ABTS

	
	
	% Inhibition

	HL
	500
	76.10 ± 0.12
	72.54 ± 1.92

	
	250
	68.90 ± 0.92
	64.24 ± 1.44

	
	125
	53.68 ± 0.96
	53.96 ± 1.12

	
	62.5
	48.88 ±1.08
	46.46 ±0.42

	
	31.25
	41.62 ±0.56
	39.10 ±0.32

	1
	500
	72.12 ± 0.60
	70.72 ± 1.44

	
	250
	64.66 ± 0.68
	67.44 ± 1.22

	
	125
	57.22 ± 1.96
	58.90 ± 0.92

	
	62.5
	53.54 ±1.54
	51.45 ±0.49

	
	31.25
	44.62 ±1.44
	43.46 ±1.00

	2
	500
	74.10 ± 0.66
	72.72 ± 1.56

	
	250
	65.78 ± 0.72
	68.68 ± 1.44

	
	125
	57.84 ± 1.12
	62.32 ± 1.22

	
	62.5
	44.92 ±0.98
	54.12 ±0.90

	
	31.25
	44.28 ±1.32
	46.45 ±0.43

	3
	500
	78.10 ± 0.18
	74.26 ± 0.88

	
	250
	69.12 ± 0.20
	69.34 ± 0.66

	
	125
	60.84 ± 0.54
	63.28 ± 0.54

	
	62.5
	54.66 ±0.92
	57.78 ±0.72

	
	31.25
	50.44 ±1.32
	51.11 ±0.09

	4
	500
	79.88 ± 0.20
	71.72 ± 1.96

	
	250
	72.56 ± 0.52
	67.84 ± 1.72

	
	125
	65.32 ± 1.84
	62.54 ± 1.44

	
	62.5
	61.14 ±1.56
	56.12 ±0.34

	
	31.25
	55.66 ±1.44
	49.44 ±0.48

	5
	500
	79.10 ± 0.40
	70.13 ± 1.79

	
	250
	72.56 ± 0.46
	63.64 ± 1.66

	
	125
	65.72 ± 0.98
	56.52 ± 1.42

	
	62.5
	54.96 ±0.84
	47.90 ±0.92

	
	31.25
	50.12 ±0.52
	42.30 ±0.32

	Ascorbic acid
	500
	91.10 ± 0.96
	90.12 ± 0.98

	
	250
	84.10 ± 0.66
	82.14 ± 0.68

	
	125
	78.66 ± 0.52
	76.68 ± 0.54

	
	62.5
	72.46 ±0.42
	70.48 ±0.40

	
	31.25
	65.78 ±0.72
	63.76 ±0.70




	Table S5: Inhibition (%) and IC50 values of HL and complexes 1-5 against L. tropica promastigotes.

	Compound
	% Inhibition
	IC50 (µg/mL)

	
	Doze Conc.(μg/mL)
	

	
	250
	500 
	1000
	

	HL
	73.35
	82.09
	96.83
	191.89

	1
	55.84
	73.88
	88.93
	66.86

	2
	71.90
	82.13
	95.44
	46.47

	3
	73.38
	83.83
	92.40
	44.57

	4
	79.48
	86.88
	95.49
	19.86

	5
	68.11
	85.36
	93.65
	71.01

	AmB 
	86.89
	91.75
	96.71
	0.38




	Table S6: %Cell Viability (IC50) of HL and synthesized organotin(IV) complexes 1-5 against brain cancer (U-87) and normal (HEK-293) cell lines

	Sample
	Doze Conc.(μg/mL)
	IC50 (µg/mL) ± SD

	
	Cell line
	10
	20
	40
	80
	100
	150
	200
	

	HL
	HEK
	104.19
	84.54
	77.43
	70.89
	63.02
	50.69
	48.34
	16.89±0.07

	
	U-87
	119.74
	106.94
	106.38
	102.85
	100.02
	90.33
	87.83
	21.95±0.09

	1
	HEK
	22.7
	20.16
	17.78
	17.75
	17.25
	13.36
	13.25
	113.5±0.22

	
	U-87
	13.79
	12.54
	11.00
	10.81
	9.19
	9.07
	8.14
	68.95±0.01

	2
	HEK
	51.84
	48.46
	47.27
	46.54
	44.57
	42.52
	42.51
	121.15±0.05

	
	U-87
	68.34
	56.89
	53.79
	45.71
	45.60
	42.63
	39.09
	67.23±0.08

	3
	HEK
	62.1
	52.61
	48.33
	41.38
	39.03
	35.17
	32.37
	60.41±0.05

	
	U-87
	83.25
	56.1
	39.2
	29.66
	29.28
	16.59
	13.97
	142.22±0.21

	4
	HEK
	86.61
	68.85
	68.49
	56.25
	51.97
	49.12
	31.53
	16.37±0.04

	
	U-87
	94.75
	81.23
	79.49
	71.51
	68.33
	37.62
	36.46
	12.54±0.19

	5
	HEK
	127.72
	76.77
	62.79
	59.29
	58.57
	58.48
	56.1
	14.02±0.03

	
	U-87
	121.3
	120.31
	98.05
	91.31
	88.36
	79.18
	65.77
	16.44±0.17




	TableS7: Antimicrobial activity of HL and synthesized complexes 1-5a

	Sample
	Zone of inhibition (mm±SD at 20µg/disc)

	
	S. aureus
	B. subtilis
	E. coli
	P. aeruginosa
	C. albicans
	C. parapsilosis

	HL
	-
	-
	-
	-
	-
	-

	1
	21±1
	18±1
	-
	13±1
	22±1
	19±1

	2
	11±1
	-
	10±1
	16.3±1.5
	8.6±0.5
	-

	3
	11.6±1.5
	10.5±0.5
	10±0.8
	10±1
	11.3±0.5
	17±1

	4
	-
	-
	9±1
	-
	-
	10±1

	5
	-
	12±1
	-
	-
	12.3±0.5
	-

	Negative control
	-
	-
	-
	-
	-
	-

	Cefixime

	35.3±0.4
	30±1
	16.3±0.5
	14.6±0.5
	15.3±0.5
	21±1

	adash shows inactivity of the sample
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