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[bookmark: _Toc8465076][bookmark: _Toc13564953][bookmark: _Hlk3381571]1. Physical properties and spectral data of compounds 3a–3d 
[image: ]
2-(5-Phenyl-6-thioxo-1,3,5-thiadiazinan-3-yl)acetic acid (3a) (Wang et al., 2019): white solid, m.p.143–144oC, yield 48%; 1H NMR (400 MHz, DMSO-d6) δ 12.81 (s, 1H, COOH), 7.46 (t, J = 7.7 Hz, 2H, PhH), 7.35 (t, J = 7.4 Hz, 1H, PhH), 7.25–7.18 (m, 2H, PhH), 4.75 (s, 2H, thiadiazine-H), 4.69 (s, 2H, thiadiazine-H), 3.78 (s, 2H, CH2).
[image: ]
2-(5-Benzyl-6-thioxo-1,3,5-thiadiazinan-3-yl)acetic acid (3b): white solid, m.p.144–145oC, yield 71%; 1H NMR (400 MHz, DMSO-d6) δ 12.60 (s, 1H, COOH), 7.37 (s, 2H, PhH), 7.36 (s, 2H, PhH), 7.31 (dt, J = 13.2, 4.3 Hz, 1H, PhH), 5.28 (s, 2H, CH2), 4.57 (s, 2H, thiadiazine-H), 4.49 (s, 2H, thiadiazine-H), 3.38 (s, 2H, CH2).
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2-(5-(4-Fluorophenyl)-6-thioxo-1,3,5-thiadiazinan-3-yl)acetic acid (3c): white solid, m.p.137–138oC, yield 46%; 1H NMR (400 MHz, DMSO-d6) δ 12.79 (s, 1H, COOH), 7.33–7.24 (m, 4H, PhH), 4.75 (s, 2H, thiadiazine-H), 4.68 (s, 2H, thiadiazine-H), 3.78 (s, 2H, CH2).
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2-(5-Methyl-6-thioxo-1,3,5-thiadiazinan-3-yl)acetic acid (3d) (Wang et al., 2018): white solid; m.p.129–130°C; yield 67%; 1H NMR (400 MHz, DMSO-d6) δ 12.71 (s, 1H, COOH), 4.54 (s, 2H, thiadiazine-H), 4.52 (s, 2H, thiadiazine-H), 3.57 (s, 2H, CH2), 3.36 (d, J = 6.5 Hz, 3H, CH3).

[bookmark: _Toc8465077][bookmark: _Toc13564954]2. Physical properties and spectral data of compounds 4a–4d 
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[bookmark: _Hlk3281170]5-(ethylthio)-1,3,4-thiadiazol-2-amine(4a) (Gao et al., 2013) : yellow solid, m.p.214–216°C, yield 80%; 1H NMR (400 MHz, DMSO-d6) δ 7.28 (s, 2H, NH2), 3.05 (q, J = 7.3 Hz, 2H, CH2), 1.28 (t, J = 7.3 Hz, 3H, CH3).
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5-(benzylthio)-1,3,4-thiadiazol-2-amine (4b): yellow solid, m.p.161–163°C, yield 79%; 1H NMR (400 MHz, DMSO-d6) δ 7.34 (t, J = 7.3 Hz, 5H, PhH), 7.28 (t, J = 7.6 Hz, 2H, NH2), 4.30 (s, 2H, CH2).
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5-((4-methylbenzyl)thio)-1,3,4-thiadiazol-2-amine (4c): yellow solid, m.p.175–177°C, yield 81%; 1H NMR (400 MHz, DMSO-d6) δ 7.28 (s, 2H, NH2), 7.23 (d, J = 8.0 Hz, 2H, PhH), 7.13 (d, J = 7.9 Hz, 2H, PhH), 4.25 (s, 2H, CH2), 2.28 (s, 3H, CH3).
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[bookmark: _Toc8465080]5-((4-chlorobenzyl)thio)-1,3,4-thiadiazol-2-amine (4d): yellow solid, m.p.163–165°C, yield 77%; 1H NMR (400 MHz, DMSO-d6) δ 7.41–7.34 (m, 4H, PhH), 7.30 (s, 2H, NH2), 4.29 (s, 2H, CH2).

[bookmark: _Toc13564955]3. 1H NMR, 13C NMR and HRMS spectra of title compounds 5–8
[image: ]
[bookmark: _Toc31622_WPSOffice_Level1]Fig. S1 1H NMR spectrum of title compound 5a
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Fig. S2 13C NMR spectrum of title compound 5a
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[bookmark: _Toc25800_WPSOffice_Level1][bookmark: _Toc8465081][bookmark: _Toc8466565][bookmark: _Toc11165616][bookmark: _Toc13174083]Fig. S3 HRMS spectrum of title compound 5a
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Fig. S4 1H NMR spectrum of title compound 5b
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Fig. S5 13C NMR spectrum of title compound 5b
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[bookmark: _Toc8465083][bookmark: _Toc8466567][bookmark: _Toc11165618][bookmark: _Toc13174085]Fig. S6 HRMS spectrum of title compound 5b
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Fig. S7 1H NMR spectrum of title compound 5c
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Fig. S8 13C NMR spectrum of title compound 5c
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[bookmark: _Toc8465084][bookmark: _Toc8466568][bookmark: _Toc11165619][bookmark: _Toc13174086]Fig. S9 HRMS spectrum of title compound 5c
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Fig. S10 1H NMR spectrum of title compound 5d
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Fig. S11 13C NMR spectrum of title compound 5d
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[bookmark: _Toc8465085][bookmark: _Toc8466569][bookmark: _Toc11165620][bookmark: _Toc13174087]Fig. S12 HRMS spectrum of title compound 5d
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Fig. S13 1H NMR spectrum of title compound 6a
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Fig. S14 13C NMR spectrum of title compound 6a
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[bookmark: _Toc8465086][bookmark: _Toc8466570][bookmark: _Toc11165621][bookmark: _Toc13174088]Fig. S15 HRMS spectrum of title compound 6a
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Fig. S16 1H NMR spectrum of title compound 6b
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Fig. S17 13C NMR spectrum of title compound 6b
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[image: ]
Fig. S19 1H NMR spectrum of title compound 6c
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Fig. S20 13C NMR spectrum of title compound 6c
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[bookmark: _Toc8465088][bookmark: _Toc8466572][bookmark: _Toc11165623][bookmark: _Toc13174090]Fig. S21 HRMS spectrum of title compound 6c
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Fig. S22 1H NMR spectrum of title compound 6d
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Fig. S23 13C NMR spectrum of title compound 6d
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Fig. S25 1H NMR spectrum of title compound 7a
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Fig. S26 13C NMR spectrum of title compound 7a
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[bookmark: _Toc8465090][bookmark: _Toc8466574][bookmark: _Toc11165625][bookmark: _Toc13174092]Fig. S27 HRMS spectrum of title compound 7a
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Fig. S28 1H NMR spectrum of title compound 7b
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Fig. S29 13C NMR spectrum of title compound 7b
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Fig. S31 1H NMR spectrum of title compound 7c
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Fig. S32 13C NMR spectrum of title compound 7c
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[bookmark: _Toc8465092][bookmark: _Toc8466576][bookmark: _Toc11165627][bookmark: _Toc13174094]Fig. S33 HRMS spectrum of title compound 7c
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Fig. S34 1H NMR spectrum of title compound 7d
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Fig. S35 13C NMR spectrum of title compound 7d
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[bookmark: _Toc8465093][bookmark: _Toc8466577][bookmark: _Toc11165628][bookmark: _Toc13174095][bookmark: _GoBack]Fig. S36 HRMS spectrum of title compound 7d
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Fig. S37 1H NMR spectrum of title compound 8a
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Fig. S38 13C NMR spectrum of title compound 8a
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Fig. S40 1H NMR spectrum of title compound 8b
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Fig. S41 13C NMR spectrum of title compound 8b
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Fig. S43 1H NMR spectrum of title compound 8c
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Fig. S44 13C NMR spectrum of title compound 8c
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Fig. S46 1H NMR spectrum of title compound 8d
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Fig. S47 13C NMR spectrum of title compound 8d
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[bookmark: _Toc8465097][bookmark: _Toc8466581][bookmark: _Toc11165632][bookmark: _Toc13174099]Fig. S48 HRMS spectrum of title compound 8d

[bookmark: _Toc13174100][bookmark: _Toc13564956]4. Crystal data of compound 8d

Table S1 Crystal data of compound 8d
	Empirical formula
	C15H16ClN5OS4

	Formula weight
	446.02

	Temperature(K)
	100.00(10)

	Crystal system
	Orthorhombic

	Space group
	Pna21 (No. 33)

	a(Å)
	9.8513(5)

	b(Å)
	7.3392(4)

	c(Å)
	26.2975(15)

	α(°)
	90

	β(°)
	90

	γ(°)
	90

	V (Å3)
	1901.33(18)

	Z
	4

	ρcalc(g/cm3)
	1.558

	μ(mm‑1)
	0.656  

	F(000)
	920.0

	Crystal size(mm3)
	0.10 × 0.11 × 0.12

	Radiation
	MoKα (λ = 0.71073)

	2θ range for data collection(°)
	5.8 to 56.6

	Index ranges
	-13≤h≤10, -6≤k≤9, -33≤l≤31

	Reflections collected
	12108

	Independent reflections
	4013 [Rint= 0.039]

	Data/restraints/parameters
	4343/1/240

	Goodness-of-fit on F2
	1.044

	Final R indexes [I>=2σ (I)]
	R1= 0.0361, wR1= 0.0676

	Final R indexes [all data]
	R2= 0.0413, wR2= 0.0706

	Largest diff. peak/hole ( e Å-3)
	0.28 and 0.31



[bookmark: _Toc13564957]5. The in vitro antimicrobial activity of the title compounds 5–8.
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[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Fig. S49 Anti-Xoc inhibition rates of the target compounds 

[image: ]
Fig. S50 Anti-Xoo inhibition rates of the target compounds
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Fig. S51 Anti-Rs inhibition rates of the target compounds
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Fig. S52 Anti-Fg inhibition rates of the target compounds
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Spectrum from 02.wiff (sample 1) - Sample02, E...1, +TOF MS (30 - 1000) from 0.439 to 0.464 min
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Spectrum from Sample02.wiff (sample 1) - Sam...TOF MS (100 - 1000) from 0.068 to 0.077 min
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Spectrum from 07.wiff (sample 1) - Sample07, E...1, +TOF MS (30 - 1000) from 0.563 to 0.589 min
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Spectrum from 06.wiff (sample 1) - Sample06,... +TOF MS (30 - 1000) from 0.405 to 0.432 min
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Spectrum from 01.wiff (sample 1) - Sample01, ... +TOF MS (30 - 1000) from 0.430 to 0.455 min
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Spectrum from 14.wiff (sample 1) - Sample14, E..., +TOF MS (30 - 1000) from 0.530 to 0.554 min


image27.png
"H NMR
600
// 5
400 g
T g f&
200 "\/"ka ~y
5 5 0
e
735 725
1 (ppm) — 400
200
g g 0
715 710 705
1 (ppm)
‘s Ky LA 4
15 14 13 12 " 10 9 8 7 6 5 1 0

2100

1900
1800
1700
1600
1500
1400
1300
1200
1100

100

-100




image28.png
70 60 50 40 30 20 10

100 90 80

1 (ppm)

190 180 170 160 150 140 130 120 110

200




image29.emf
502.0 502.5 503.0 503.5 504.0 504.5

Mass/Charge, Da

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

I

n

t

e

n

s

i

t

y

502.0850

503.0874

504.0822

Spectrum from 15.wiff (sample 1) - Sample15, ..., +TOF MS (30 - 1000) from 0.526 to 0.552 min
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Spectrum from 16.wiff (sample 1) - Sample16, ..., +TOF MS (30 - 1000) from 0.502 to 0.527 min
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Spectrum from 03.wiff (sample 1) - Sample03, E..., +TOF MS (30 - 1000) from 0.468 to 0.493 min
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Spectrum from 08.wiff (sample 1) - Sample08,...+TOF MS (30 - 1000) from 0.405 to 0.432 min
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Spectrum from 09.wiff (sample 1) - Sample09, Ex... 1, +TOF MS (30 - 1000) from 0.451 to 0.476 min
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Spectrum from 10.wiff (sample 1) - Sample10, ..., +TOF MS (30 - 1000) from 0.453 to 0.478 min
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Spectrum from 04.wiff (sample 1) - Sample04, E...1, +TOF MS (30 - 1000) from 0.501 to 0.526 min
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Spectrum from 11.wiff (sample 1) - Sample11, ..., +TOF MS (30 - 1000) from 0.564 to 0.589 min
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Spectrum from 12.wiff (sample 1) - Sample12...TOF MS (30 - 1000) from 0.402 to 0.429 min
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Spectrum from 13.wiff (sample 1) - Sample13...TOF MS (30 - 1000) from 0.493 to 0.518 min


image57.emf
5a 5b 5c 5d 6a 6b 6c 6d 7a 7b 7c 7d 8a 8b 8c 8d TC

0

5

10

15

20

25

30

35

Inhibiton rate (%)

Xoc

 100 μg/mL

 50 μg/mL


image58.emf
5a 5b 5c 5d 6a 6b 6c 6d 7a 7b 7c 7d 8a 8b 8c 8d TC

0

10

20

30

40

50

60

Inhibiton rate (%)

Xoo

 100 μg/mL

 50 μg/mL


image59.emf
5a 5b 5c 5d 6a 6b 6c 6d 7a 7b 7c 7d 8a 8b 8c 8d HY

0

20

40

60

80

100

Inhibiton rate (%)

Rs

 100 μg/mL

 50 μg/mL


image60.emf
5a 5b 5c 5d 6a 6b 6c 6d 7a 7b 7c 7d 8a 8b 8c 8d HY

0

10

20

30

40

50

60

70

80

Inhibiton rate (%)

Fg

 100 μg/mL

 50 μg/mL


image1.jpeg
SYS\l

©/N\/NVCOOH




