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 X-ray crystallographic analysis of compound 3b
 To confirm the structure of the synthesized compounds, the suitable single crystal of compound 3b for X-ray crystallographic analysis was obtained via slow volatilization of its ethyl acetate solution, and its crystal structures is shown in Fig. S-1. Compound 3b had an E configuration of the C=N double bond. The dihedral angle between the benzene ring and the thiazole ring was 32.444°, and the dihedral angle between the coumarin ring and the thiazole ring was 82.099°. We also found that the bond length between the C12 and N2 atoms connecting coumarin and the thiazole ring was 1.3117 Å, which is less than that a C-N single bond (1.47 Å) and showed that the bond style of the two atoms was a double bond. Single crystal X-ray diffraction data of compound 3b is deposited with the CCDC at No. 1525208, and the refinement information is listed in the supplementary information.
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Fig. S-1. Crystal structure of compound 3b (displacement ellipsoids).

[image: image2.png]



 Fig. S-2. Packing of the molecule in unit cell.

Table S-1. Crystal data and experimental details for compound 3b.
	Empirical formula
	C21H14F3N3O2S

	Formula weight 
	429.41

	Wavelength
	1.54184 Å

	Crystal system, space group

Unit cell dimensions
	Triclinic, P-1
a=8.0776(2)Å, α = 119.306(5)°.

b=16.8791(7)Å, β = 94.065(3)°.

c=16.9242(9)Å, γ = 95.209(3)°.

	Volume

Z, Calculated density

Absorption coefficient

F(000)

Crystal size

2θ range for data collection

Limiting indices
	1986.10(17)Å3
4, 1.436 mg/m3
1.911 mm-1
880

0.21×0.18×0.16 mm

6.042 to 134.142°.   

-6≦h≦9, -20≦k≦19, -20≦l≦20

	Reflections collected/unique

Completeness to theta 

Absorption correction 

Data / restraints / parameters

Goodness-of-fit on F^2  

Final R indices [I>2sigma(I)]  

R indices (all data)

Largest diff. peak and hole  
	14185/7087[Rint=0.0254,Rsigma = 0.0275]

66.97%

None

7087/0/544

1.040
R1 = 0.0447, wR2 = 0.1238 

R1 = 0.0514, wR2 = 0.1317

0.35/-0.25 e. Å-3


The H NMR, C NMR and HRMS of the comound 3a


[image: image3.emf]CF

3

N

O O

H

N

S

N


3a(C20H12F3N3O2S ): light yellow powder, m.p.: 159.0-161.7℃.

[image: image4.png]061581

6951 gg1yq1

sbragpe





Figure S-3. IR spectra of the compound 3a
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Figure S-4. 1H NMR spectra of the compound 3a.
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Figure S-5. 13C NMR spectra of the compound 3a.
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Figure S-6. HRMS of the compound 3a.

Calcd for C20H12F3N3O2S [M + H]+: m/z = 416.0681, found 416.0677.
2. The H NMR, C NMR and HRMS of the comound 3b
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3b(C21H15F3N3O2S): yellow powder, m.p.: 183.0-183.4℃.
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Figure S-7. IR spectra of the compound 3b
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Figure S-8. 1H NMR spectra of the compound 3b.
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Figure S-9. 13C NMR spectra of the compound 3b. 
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Figure S-10. HRMS of the compound 3b.

Calcd for C21H15F3N3O2S: (M + H+) 430.0837; found: 430.0835.
3 .The H NMR, C NMR and HRMS of the comound 3c
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3c(C26H16F3N3O2S): yellow powder.
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Figure S-11. IR spectra of the compound 3c
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Figure S-12. 1H NMR spectra of the compound 3c.
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Figure S-13. 13C NMR spectra of the compound 3c.
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Figure S-14. HRMS of the compound 3c.

Calcd for C26H17F3N3O2S (M + H+): 492.0994; found: 492.0993.
3. The IR, H NMR, C NMR and HRMS of the comound 3d
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3d (C26H14ClF3N3O2S): white powder.
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Figure S-15. IR spectra of the compound 3d
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Figure S-16. 1H NMR spectra of the compound 3d.
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Figure S-17. 13C NMR spectra of the compound 3d.
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Figure S-18. HRMS of the compound 3d.

Calcd for C26H15ClF3N3O2S (M + H+): 526.0604; found: 526.0595.
4. The IR, H NMR, C NMR and HRMS of the comound 3e
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3e (C21H14F3N3O2S): yellow powder, m.p.: 210.5-212.8℃.
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Figure S-19. IR spectra of the compound 3e
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Figure S-20. 1H NMR spectra of the compound 3e.
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Figure S-21. 13C NMR spectra of the compound 3e.
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Figure S-22. HRMS of the compound 3e.

Calcd for C21H15F3N3O2S (M + H+): 430.0837; found:430.0835.
5 .The IR, H NMR, C NMR and HRMS of the comound 3f

[image: image28.emf]CF

3

N

O O

H

N

S

N

H

3

CO


3f (C21H14F3N3O3S): light yellow powder, m.p.: 190.1-191.9℃.
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Figure S-23. IR spectra of the compound 3f
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Figure S-24. 1H NMR spectra of the compound 3f
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Figure S-25. 13C NMR spectra of the compound 3f
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Figure S-26. HRMS of the compound 3f.

Calcd for C21H15F3N3O3S (M + H+): 446.0786; found: 446.0787. .
6. The IR, H NMR, C NMR and HRMS of the comound 3g
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3g (C21H12ClF3N3O2S): yellow powder, m.p.: 185.4-188.3℃.
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Figure S-27. IR spectra of the compound 3g
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Figure S-28. 1H NMR spectra of the compound 3g
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Figure S-29. 13C NMR spectra of the compound 3g
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Figure S-30. HRMS of the compound 3g.

Calcd for C21H13ClF3N3O2S (M + H+): 464.0447. found: 464.0448.
7 .The IR, H NMR, C NMR and HRMS of the comound 3h
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3h(C21H13BrF3N3O2S): yellow powder, m.p.:193.2-195.5℃. 
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Figure S-31. IR spectra of the compound 3h
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Figure S-32. 1H NMR spectra of the compound 3h
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Figure S-33. 13C NMR spectra of the compound 3h
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Figure S-34. HRMS of the compound 3h.

Calcd for C21H14BrF3N3O2S (M + H+): 507.9942. found: 507.9928.
8. The IR, H NMR, C NMR and HRMS of the comound 3i
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3i (C20H10BrF3N3O2S): yellow powder, m.p.: 160.0-162.5℃.
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Figure S-35. IR spectra of the compound 3i
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Figure S-36. 1H NMR spectra of the compound 3i
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Figure S-37. 13C NMR spectra of the compound 3i
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Figure S-38. HRMS of the compound 3i.
Calcd for C20H11BrF3N3O2S (M + H+): 493.9780, found: 493.9575.
9. The IR, H NMR, C NMR and HRMS of the comound 3j
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3j (C21H14F3N3O3S): yellow powder, m.p.: 155.0-157.0℃.
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Figure S-39. IR spectra of the compound 3j
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Figure S-40. 1H NMR spectra of the compound 3j
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Figure S-41. 13C NMR spectra of the compound 3j
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Figure S-42. HRMS of the compound 3j.
Calcd for C21H15F3N3O3S (M + H+): 446.0786. found: 446.0703.
11. The IR, H NMR, C NMR and HRMS of the comound 3k
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3k(C25H16F3N3O2S): yellow powder, m.p.: 267.6-268.8℃.
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Figure S-43. IR spectra of the compound 3k
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Figure S-44. 1H NMR spectra of the compound 3k
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Figure S-45. 13C NMR spectra of the compound 3k
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Spectrum from 160505CK-CY5.wiff (sample 2) - 160505CK-CY5, Experiment 1, +TOF MS (100 - 700) from 6.640 min


Figure S-46. HRMS of the compound 3k.
Calcd for C25H17F3N3O2S4 (M + H+): 480.0994. found: 480.0996. 

12. The IR, H NMR, C NMR and HRMS of the comound 3l
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3l(C26H19F3N3O3S): yellow powder.   
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Figure S-47. IR spectra of the compound 3l
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Figure S-48. 1H NMR spectra of the compound 3l
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Figure S-49. 13C NMR spectra of the compound 3l 

[image: image62.emf]120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580

Mass/Charge, Da

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.2e5

1.4e5

1.6e5

1.8e5

2.0e5

2.2e5

2.4e5

2.6e5

2.8e5

3.0e5

3.2e5

3.4e5

3.6e5

3.8e5

I

n

t

e

n

s

i

t

y

510.1095

511.1135

532.0919

301.1413

149.0235

Spectrum from HMG-2-1.wiff (sample 1) - HMG-2-1, Experiment 1, +TOF MS (100 - 600) from 6.815 min


Figure S-50. HRMS of the compound 3l.
Calcd for C26H19F3N3O3S (M + H+): 510.1099. found: 510.1095.
The H NMR, C NMR and HRMS of the comound 4 
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4(C21H16ClN3O2S): orange powder. 
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Figure S-51. IR spectra of the compound 4
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Figure S-52. 1H NMR spectra of the compound 4
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Figure S-53. 13C NMR spectra of the compound 4
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Figure S-54. HRMS of the compound 4.
Calcd for C21H16ClN3O2S (M + H+): 410.0725. found: 410.0726    .

S13

_1234567893.cdx

_1234567897.cdx

_1234567899.cdx

_1234567901.cdx

_1234567902.cdx

_1234567900.cdx

_1234567898.cdx

_1234567895.cdx

_1234567896.cdx

_1234567894.cdx

_1234567891.cdx

_1234567892.cdx

_1234567890.cdx

