
1 [bookmark: _TOC_250015]Sample Information

Sample name	CNC5101

Chemical formula	C16H15FN2O4S
Formula weight	350.36 g/mol

Crystal color	colourless
Crystal size	0.6 × 0.4 × 0.38 mm
[image: ]Crystal shape	block






Crystal image










2 [bookmark: _TOC_250014]Instrument Information
2.1 [bookmark: _TOC_250013]Instrument

Instrument and model	Rigaku / XtaLABSynergy

Source	MoKα (λ=0.71073Å)
Operation voltage / current	50.0kV / 1.0mA
Monochromator	Confocal Max Flux mirror (μ-CMF)
Detector	HyPix-6000HE
Exposure time	1.98 sec/frame
Operating temperature	298K
Theta range for data collection	2.248 to 30.482° Total data collection time	1 hr

2.2 [bookmark: _TOC_250012]Software

Data collection	CrysAlisPro 1.171.41.121a (Rigaku OD, 2021)
Cell refinement	CrysAlisPro 1.171.41.121a (Rigaku OD, 2021)
Data reduction	CrysAlisPro 1.171.41.121a (Rigaku OD, 2021)
Solve structure	Olex2.solve 1.5-ac5-018 (Bourhis et al., 2015)
Refine structure	XL	(Sheldrick, 2008)
Molecular graphics	Mercury




3 [bookmark: _TOC_250011]X-ray Crystallographic Results
3.1 [bookmark: _TOC_250010]X-ray Crystallographic Data
3.1.1 [bookmark: _TOC_250009]Sample and crystal data for 2a.

Identification code	20251022 Chemical formula	C16H15FN2O4S
Formula weight	350.36 g/mol
Temperature	298 K
Wavelength	0.71073 Å
Crystal system	monoclinic
Space group	I2/a
Unit cell dimensions	a= 19.5061(8) Å α= 90 °
b= 7.0805(2) Å β= 111.708(5) °

c= 24.9807(11) Å γ= 90 °

Volume	3205.5(2) Å3
Z	8
Density (calculated)	1.452 g/cm3
Absorption coefficient	0.236 mm-1
F(000)	1456.0





3.1.2 Data collection and structure refinement for 2a. 
Diffractometer	Rigaku, XtaLAB Synergy, Dualflex, HyPix Theta range for data collection	2.248 to 30.482°
Reflections collected	15020 Coverage of independent reflections	99.9 % Absorption correction	multi-scan
Max. and min. transmission	1.00000 and 0.43742 (exptl) Structure solution technique	Charge Flipping
Refinement method	Full-matrix least-squares on F2
Data/restraints/parameters	4077/0/219
Goodness-of-fit on F2	1.089
Final R indexes	I>=2σ(I) R1 = 0.0403, wR2 = 0.1050 all data R1 = 0.0528, wR2 = 0.1117
Flack parameter	None
Largest diff. peak/hole	0.31/-0.31 eÅ-3





3.1.3 [bookmark: _TOC_250008]Fractional atomic coordinates (×104) and equivalent isotropic displacement parameters (Å2×103) for 2a.
Ueq is defined as 1/3 of the trace of the orthogonalised UIJ tensor.

	
	x/a
	y/b
	z/c
	U(eq)

	C1
	4181.4(7)
	501.4(18)
	6819.4(6)
	36.9(3)

	C2
	4750.5(8)
	1597(2)
	7184.1(7)
	45.0(3)

	C3
	5436.8(8)
	1508(2)
	7142.3(7)
	49.1(4)

	C4
	5571.6(8)
	350(2)
	6747.6(7)
	44.1(3)

	C5
	4988.8(9)
	-726(2)
	6383.3(7)
	47.2(4)

	C6
	4297.5(8)
	-664(2)
	6415.4(7)
	43.6(3)

	C7
	6328.0(10)
	239(3)
	6723.7(9)
	63.3(5)

	C8
	2586.4(8)
	2503(2)
	5871.2(7)
	46.6(4)

	C9
	2547.9(8)
	4646(2)
	5966.2(6)
	42.4(3)

	C10
	3038.1(9)
	4322(2)
	6598.9(7)
	46.1(4)

	C11
	1783.4(8)
	5404.9(19)
	5844.9(6)
	38.7(3)

	C12
	1452.2(9)
	6616(2)
	5389.8(7)
	50.5(4)

	C13
	732.1(10)
	7210(3)
	5263.4(7)
	58.6(5)

	C14
	358.7(8)
	6564(2)
	5595.9(8)
	53.6(4)

	C15
	678.5(10)
	5406(2)
	6058.0(9)
	58.2(5)

	C16
	1397.0(9)
	4825(2)
	6182.7(7)
	49.6(4)

	F1
	2891.2(5)
	5708.6(16)
	5673.8(5)
	63.8(3)

	N1
	2831.6(6)
	2293.0(17)
	6504.2(5)
	41.9(3)

	N2
	-417.4(9)
	7153(3)
	5450.4(10)
	79.8(6)

	O1
	3432.5(7)
	1005(2)
	7469.1(5)
	63.8(3)

	O2
	2932.5(6)
	-1131.7(16)
	6626.8(7)
	66.8(4)

	O3
	-747.5(8)
	6493(3)
	5738.6(10)
	109.6(7)

	O4
	-685.7(9)
	8246(3)
	5053.2(10)
	113.0(7)

	S1
	3313.2(2)
	552.2(5)
	6884.2(2)
	44.71(13)






3.1.4 [bookmark: _TOC_250007]Bond lengths (Å) for 2a.

	C1-C2
	1.384(2)
	C10-N1
	1.4872(19)

	C1-C6
	1.385(2)
	C11-C12
	1.379(2)

	C1-S1
	1.7602(14)
	C11-C16
	1.385(2)

	C2-C3
	1.382(2)
	C12-C13
	1.386(2)

	C3-C4
	1.381(2)
	C13-C14
	1.370(3)

	C4-C5
	1.391(2)
	C14-C15
	1.364(3)

	C4-C7
	1.501(2)
	C14-N2
	1.480(2)

	C5-C6
	1.381(2)
	C15-C16
	1.381(2)

	C8-C9
	1.542(2)
	N1-S1
	1.6257(12)

	C8-N1
	1.4805(19)
	N2-O3
	1.222(3)

	C9-C10
	1.532(2)
	N2-O4
	1.214(3)

	C9-C11
	1.507(2)
	O1-S1
	1.4285(13)

	C9-F1
	1.3822(17)
	O2-S1
	1.4259(13)






3.1.5 [bookmark: _TOC_250006]Bond angles (°) for 2a.

	C2-C1-C6
	120.39(14)
	C16-C11-C9
	119.52(13)

	C2-C1-S1
	119.51(11)
	C11-C12-C13
	120.18(16)

	C6-C1-S1
	120.08(11)
	C14-C13-C12
	118.78(16)

	C3-C2-C1
	119.21(14)
	C13-C14-N2
	118.80(19)

	C4-C3-C2
	121.78(14)
	C15-C14-C13
	122.31(15)

	C3-C4-C5
	117.85(14)
	C15-C14-N2
	118.89(19)

	C3-C4-C7
	120.61(15)
	C14-C15-C16
	118.56(17)

	C5-C4-C7
	121.53(15)
	C15-C16-C11
	120.64(16)

	C6-C5-C4
	121.58(14)
	C8-N1-C10
	91.97(11)

	C5-C6-C1
	119.19(14)
	C8-N1-S1
	126.04(10)

	N1-C8-C9
	87.09(11)
	C10-N1-S1
	125.14(10)

	C10-C9-C8
	87.95(11)
	O3-N2-C14
	117.5(2)

	C11-C9-C8
	114.91(12)
	O4-N2-C14
	118.2(2)

	C11-C9-C10
	117.03(13)
	O4-N2-O3
	124.3(2)

	F1-C9-C8
	113.18(12)
	N1-S1-C1
	109.24(6)

	F1-C9-C10
	112.78(12)
	O1-S1-C1
	107.48(7)

	F1-C9-C11
	109.66(12)
	O1-S1-N1
	105.51(7)

	N1-C10-C9
	87.22(11)
	O2-S1-C1
	107.44(7)

	C12-C11-C9
	120.97(14)
	O2-S1-N1
	106.18(7)

	C12-C11-C16
	119.47(14)
	O2-S1-O1
	120.63(9)






3.1.6 [bookmark: _TOC_250005]Torsion angles (°) for 2a.

	C1-C2-C3-C4
	-0.2(2)
	C10-C9-C11-C12
	145.98(15)

	C2-C1-C6-C5
	0.4(2)
	C10-C9-C11-C16
	-36.4(2)

	C2-C1-S1-N1
	86.26(13)
	C10-N1-S1-C1
	-61.49(14)

	C2-C1-S1-O1
	-27.75(14)
	C10-N1-S1-O1
	53.79(15)

	C2-C1-S1-O2
	-158.96(12)
	C10-N1-S1-O2
	-177.08(13)

	C2-C3-C4-C5
	0.7(2)
	C11-C9-C10-N1
	99.39(14)

	C2-C3-C4-C7
	-178.19(15)
	C11-C12-C13-C14
	-0.4(3)

	C3-C4-C5-C6
	-0.7(2)
	C12-C11-C16-C15
	1.8(2)

	C4-C5-C6-C1
	0.1(2)
	C12-C13-C14-C15
	2.2(3)

	C6-C1-C2-C3
	-0.3(2)
	C12-C13-C14-N2
	-178.21(14)

	C6-C1-S1-N1
	-95.32(12)
	C13-C14-C15-C16
	-1.9(3)

	C6-C1-S1-O1
	150.67(12)
	C13-C14-N2-O3
	176.96(17)

	C6-C1-S1-O2
	19.45(14)
	C13-C14-N2-O4
	-2.6(2)

	C7-C4-C5-C6
	178.22(14)
	C14-C15-C16-C11
	-0.1(3)

	C8-C9-C10-N1
	-17.67(11)
	C15-C14-N2-O3
	-3.4(2)

	C8-C9-C11-C12
	-112.92(16)
	C15-C14-N2-O4
	177.00(17)

	C8-C9-C11-C16
	64.72(18)
	C16-C11-C12-C13
	-1.5(2)

	C8-N1-S1-C1
	62.85(14)
	F1-C9-C10-N1
	-132.01(13)

	C8-N1-S1-O1
	178.13(12)
	F1-C9-C11-C12
	15.9(2)

	C8-N1-S1-O2
	-52.74(14)
	F1-C9-C11-C16
	-166.46(14)

	C9-C8-N1-C10
	-18.30(11)
	N1-C8-C9-C10
	17.75(11)

	C9-C8-N1-S1
	-155.81(11)
	N1-C8-C9-C11
	-101.24(13)

	C9-C10-N1-C8
	18.42(11)
	N1-C8-C9-F1
	131.71(12)

	C9-C10-N1-S1
	156.51(11)
	N2-C14-C15-C16
	178.46(15)






	C9-C11-C12-C13
	176.10(15)
	S1-C1-C2-C3
	178.09(12)

	C9-C11-C16-C15
	-175.88(14)
	S1-C1-C6-C5
	-178.04(11)






3.1.7 [bookmark: _TOC_250004]Anisotropic displacement parameters (Å2x 103) for 2a
The anisotropic displacement factor exponent takes the form:	-2π2[ h2 a*2U11 + ...	+ 2 h k a* b* U12]

	
	U11
	U22
	U33
	U23
	U13
	U12

	C1
	32.5(7)
	35.1(6)
	43.1(7)
	4.6(5)
	14.0(5)
	4.5(5)

	C2
	40.4(8)
	42.8(7)
	50.8(8)
	-8.3(6)
	15.5(6)
	2.7(6)

	C3
	35.5(7)
	43.8(8)
	63.5(9)
	-5.5(7)
	12.8(7)
	-3.0(6)

	C4
	37.0(7)
	43.0(7)
	55.1(8)
	13.7(6)
	20.1(7)
	7.9(6)

	C5
	49.3(9)
	48.8(8)
	46.2(8)
	-0.5(7)
	20.9(7)
	10.2(7)

	C6
	39.6(8)
	41.8(7)
	45.9(8)
	-4.9(6)
	11.6(6)
	0.7(6)

	C7
	45.0(9)
	65.6(11)
	88.1(13)
	20.9(10)
	35.0(9)
	14.1(8)

	C8
	36.3(7)
	52.2(8)
	48.8(8)
	-7.6(7)
	12.9(6)
	7.7(6)

	C9
	38.0(7)
	46.5(8)
	44.2(8)
	5.6(6)
	17.1(6)
	3.3(6)

	C10
	41.0(8)
	41.1(7)
	48.9(8)
	-1.4(6)
	8.0(7)
	2.4(6)

	C11
	37.0(7)
	39.7(7)
	39.4(7)
	-1.3(6)
	14.1(6)
	2.4(6)

	C12
	50.6(9)
	60.1(9)
	41.4(8)
	6.8(7)
	17.5(7)
	9.8(8)

	C13
	53.1(10)
	63.2(10)
	45.6(8)
	-1.5(8)
	2.0(7)
	18.3(8)

	C14
	34.6(8)
	47.4(8)
	72.0(11)
	-23.6(8)
	11.7(7)
	1.9(7)

	C15
	53.0(10)
	44.2(8)
	92.2(13)
	-7.3(8)
	44.0(10)
	-2.1(7)

	C16
	52.0(9)
	44.3(8)
	61.3(10)
	9.4(7)
	31.0(8)
	9.3(7)

	F1
	51.8(6)
	77.3(7)
	74.1(7)
	22.1(5)
	36.9(5)
	5.6(5)

	N1
	35.5(6)
	38.8(6)
	48.8(7)
	-0.7(5)
	12.6(5)
	5.0(5)

	N2
	37.9(8)
	66.8(11)
	119.7(15)
	-47.1(11)
	11.5(10)
	1.1(8)

	O1
	64.9(8)
	80.0(8)
	57.9(7)
	20.2(6)
	36.2(6)
	22.5(7)

	O2
	44.2(6)
	42.0(6)
	118.8(11)
	3.5(7)
	35.6(7)
	-3.3(5)

	O3
	48.9(8)
	110.3(14)
	179(2)
	-55.9(13)
	53.7(11)
	-11.2(9)

	O4
	52.3(9)
	102.0(13)
	143.4(17)
	-23.2(12)
	-11.8(10)
	28.9(9)

	S1
	36.8(2)
	40.6(2)
	61.5(3)
	9.46(16)
	23.73(17)
	6.00(14)






3.1.8 [bookmark: _TOC_250003]Hydrogen atom coordinates (Å×104) and isotropic displacement parameters (Å2×103) for 2a

	
	x/a
	y/a
	z/a
	U(eq)

	H2
	4671.98
	2384.02
	7454.02
	54

	H3
	5818.08
	2248.54
	7386.68
	59

	H5
	5066.64
	-1506.08
	6111.58
	57

	H6
	3914.49
	-1394.57
	6168.88
	52

	H7A
	6602.44
	-754.29
	6972.75
	95

	H7B
	6578.89
	1419.11
	6847.45
	95

	H7C
	6286.59
	-19.43
	6335.7
	95

	H8A
	2112.69
	1924.52
	5658.39
	56

	H8B
	2954.07
	2138.89
	5714.7
	56

	H10A
	3557.65
	4568.49
	6687.21
	55

	H10B
	2865.35
	4947.39
	6871
	55

	H12
	1712.65
	7034.53
	5167.01
	61

	H13
	506.57
	8032.86
	4958.52
	70

	H15
	418.3
	5015.52
	6284.09
	70

	H16
	1623.67
	4036.63
	6496.5
	60






3.2 [bookmark: _TOC_250002]X-ray Crystallographic Structure
3.2.1 [bookmark: _TOC_250001]Crystal structure

[image: ]
Figure 1. Crystal structure of 2a






[image: ]
Figure 2. Crystal structure of 2a for non-H atoms




3.2.2 [bookmark: _TOC_250000]Packing crystal structure


[image: ]


Figure 1. The packing crystal structure showing the view along the a axis.
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Figure 2. The packing crystal structure showing the view along the b axis.
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Figure 3. The packing crystal structure showing the view along the c axis.
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