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1H NMR (400 MHz, CDCl3) spectrum of 6b. 

 

 
13C NMR (101 MHz, CDCl3) spectrum of 6b. 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 8b. 

 

 
 

13C NMR (101 MHz, DMSO-d6) spectrum of 8b. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 10. 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 10. 



 
 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 12. 

 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 12. 

 



 
 

 

 

 

 

 

 

 

 

 

 

 
 

1H NMR (400 MHz, DMSO-d6) spectrum of 14a. 

 

 

 
 

13C NMR (101 MHz, DMSO-d6) spectrum of 14a. 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

1H NMR (400 MHz, DMSO-d6) spectrum of 14b. 

 

 
 

13C NMR (101 MHz, DMSO-d6) spectrum of 14b. 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 
 

1H NMR (400 MHz, DMSO-d6) spectrum of 16a. 

 

 
 

13C NMR (101 MHz, DMSO-d6) spectrum of 16a. 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 16b. 

 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 16b. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 16c. 

 

 
 

13C NMR (101 MHz, DMSO-d6) spectrum of 16c. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

1H NMR (400 MHz, DMSO-d6) spectrum of 16d. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 16d. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 16e. 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 16e. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

1H NMR (400 MHz, DMSO-d6) spectrum of 16f. 

 

 
 

13C NMR (101 MHz, DMSO-d6) spectrum of 16f. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 17a. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 17a. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 17b. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 17b. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 17c. 

 

 

 
 

 13C NMR (101 MHz, DMSO-d6) spectrum of 17c.  

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 17d. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 17d. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 17e. 

 

 
 

13C NMR (101 MHz, DMSO-d6) spectrum of 17e. 

 



 
 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 17f. 

 

 
 

13C NMR (101 MHz, DMSO-d6) spectrum of 17f. 

 

 

 



 
 

 

 

 

  

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, CDCl3) spectrum of 18a. 

 

 
13C NMR (101 MHz, CDCl3) spectrum of 18a. 

 



 
 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, CDCl3) spectrum of 18b. 

 

 

 
 

13C NMR (101 MHz, CDCl3) spectrum of 18b. 



 
 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, CDCl3) spectrum of 18c. 

 

 
 

13C NMR (101 MHz, CDCl3) spectrum of 18c. 

 

 



 
 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, CDCl3) spectrum of 18d. 

 

 
 

13C NMR (101 MHz, CDCl3) spectrum of 18d. 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, CDCl3) spectrum of 18e. 

 

 
13C NMR (101 MHz, CDCl3) spectrum of 18e. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, CDCl3) spectrum of 18f. 

 

 
13C NMR (101 MHz, CDCl3) spectrum of 18f. 

 

 



 
  

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 19a. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 19a. 



 
 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 19b. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 19b. 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 19c. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 19c. 



 
 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 19d. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 19d. 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 19e. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 19e. 



 
 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 19f. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 19f. 

 

 

 



  
 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 20a. 

 

 
 

13C NMR (101 MHz, DMSO-d6) spectrum of 20a. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 20b. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 20b. 



 
 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 20c. 

 

 
 

13C NMR (101 MHz, DMSO-d6) spectrum of 20c. 



 
 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 20d. 

 

 
 

13C NMR (101 MHz, DMSO-d6) spectrum of 20d. 

 



 
 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 20e. 

 

 
 

13C NMR (101 MHz, DMSO-d6) spectrum of 20e. 

 

 



 
 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 20f. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 20f. 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 22a. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 22a. 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 22b. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 22b. 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 22c. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 22c. 

 



 
 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, CDCl3) spectrum of 22d. 

 

 

 
13C NMR (101 MHz, CDCl3) spectrum of 22d. 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 23a. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 23a. 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 23b. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 23b. 



 
 

 

 

 

 

 

 

 

 

 

 

 
 

1H NMR (400 MHz, DMSO-d6) spectrum of 23c. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 23c. 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, CDCl3) spectrum of 23d. 

 

 
 

13C NMR (101 MHz, CDCl3) spectrum of 23d. 



 

 
 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 24a. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 24a. 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 24b. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 24b. 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 25a. 

 

 



13C NMR (101 MHz, DMSO-d6) spectrum of 25a. 

 
 

 

 

 

 

 

 

 

 

 

 
 

1H NMR (400 MHz, DMSO-d6) spectrum of 25b. 

 

 



13C NMR (101 MHz, DMSO-d6) spectrum of 25b. 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

1H NMR (400 MHz, DMSO-d6) spectrum of 27a. 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 27a. 

 



 
 

 

 

 

 

 

 

 

 

 
 

1H NMR (400 MHz, DMSO-d6) spectrum of 27b. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 27b. 

 

 

 



 
 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, DMSO-d6) spectrum of 27c. 

 

 
 

13C NMR (101 MHz, DMSO-d6) spectrum of 27c. 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

1H NMR (400 MHz, DMSO-d6) spectrum of 27d. 

 

 
 

13C NMR (101 MHz, DMSO-d6) spectrum of 27d. 



 

 
 

 

 

 

 

 

 

 

 

 

 
1H NMR (400 MHz, CDCl3) spectrum of 27e. 

 

 

 

 
 

13C NMR (101 MHz, CDCl3) spectrum of 27e. 

 

 

 



 

 
 

 

 

 

 

 

 

 

 
 

1H NMR (400 MHz, DMSO-d6) spectrum of 27f. 

 

 
13C NMR (101 MHz, DMSO-d6) spectrum of 27f. 

 

 



Table S1.  Single Crystal Diffraction Experimental Details 

Compound 8b 14a 14b 

CCDC code 2191609 2191607 2191610 

Crystal data 

Chemical formula C10H13NO5S C15H15N3O5S C16H17N3O6S·H2O 

Mr 259.27 349.36 397.40 

Crystal system, 

space group 

Monoclinic, P21/c Triclinic, P 1̄ Triclinic, P 1̄ 

Temperature (K) 100 100 100 

a, b, c (Å) 10.1290 (3), 7.8633 

(3), 15.0022 (6) 

8.1469 (4), 8.6691 (5), 

11.2683 (6) 

10.4346 (4), 13.3686 (6), 

19.7728 (8) 

, ,  (°) 90, 104.850 (1), 90 94.600 (2), 95.040 (2), 

105.641 (2) 

84.686 (2), 87.900 (2), 73.780 

(2) 

V (Å3) 1154.98 (7) 758.92 (7) 2636.89 (19) 

Z 4 2 6 

Radiation type Mo K Mo K Mo K 

 (mm-1) 0.29 0.25 0.23 

Crystal size (mm) 0.25 × 0.12 × 0.07 0.28 × 0.28 × 0.16 0.15 × 0.14 × 0.13 

 

Data collection 

Diffractometer Bruker D8 Venture 

Absorption correction MULTISCAN; SADABS 2016/2 

 Tmin, Tmax 0.619, 0.746 0.708, 0.746 0.708, 0.746 

No. of measured, 

independent and 

 observed [I > 2(I)] 

reflections 

25007, 2651, 2356   38280, 3489, 2991   121286, 12120, 10461   

Rint 0.047 0.063 0.044 

(sin /)max (Å-1) 0.650 0.650 0.650 

 

Refinement 

R[F2 > 2(F2)], wR(F2), 

S 

0.029,  0.076,  1.05 0.035,  0.095,  1.10 0.032,  0.100,  1.05 

No. of reflections 2651 3489 12120 

No. of parameters 157 219 787 

H-atom treatment H-atom parameters 

constrained 

H-atom parameters 

constrained 

H atoms treated by a mixture 

of independent and 

constrained refinement 

max, min (e Å-3) 0.31, -0.42 0.36, -0.44 0.37, -0.49 



Compound 17d 20f 17c 

CCDC code 2191609 2191607 2191610 

Crystal data 

Chemical formula C18H19NO6S C24H23N3O9S C18H19NO5S 

Mr 377.40 529.51 361.40 

Crystal system, 

space group 

Monoclinic, P21/n Triclinic, P 1̄ Orthorhombic, Pbcn 

Temperature (K) 100 100 100 

a, b, c (Å) 8.7129 (3), 15.0324 

(5), 13.6114 (4) 

8.1544 (4), 12.3336 (7), 

12.7882 (7) 

10.4991 (3), 10.1829 (3), 

32.3481 (9) 

, ,  (°) 90, 107.554 (1), 90 86.224 (2), 71.888 (2), 

89.788 (2) 

90, 90, 90 

V (Å3) 1699.75 (10) 1219.58 (11) 3458.38 (17) 

Z 4 2 8 

Radiation type Mo K Mo K Mo K 

 (mm-1) 0.23 0.19 0.22 

Crystal size (mm) 0.24 × 0.20 × 0.12 0.34 × 0.21 × 0.18 0.20 × 0.15 × 0.14 

 

Data collection 

Diffractometer Bruker D8 Venture 

Absorption correction MULTISCAN; SADABS 2016/2 

 Tmin, Tmax 0.691, 0.746 0.705, 0.746 0.683, 0.746 

No. of measured, 

independent and 

 observed [I > 2(I)] 

reflections 

28650, 3910, 3325   55766, 5603, 5018   29731, 3966, 3484   

Rint 0.051 0.039 0.045 

(sin /)max (Å-1) 0.650 0.650 0.650 

 

Refinement 

R[F2 > 2(F2)], wR(F2), 

S 

0.032,  0.087,  1.04 0.039,  0.109,  1.04 0.035,  0.093,  1.05 

No. of reflections 3910 5603 3966 

No. of parameters 238 336 229, 2 restraints 

H-atom treatment H-atom parameters 

constrained 

H-atom parameters 

constrained 

H-atom parameters 

constrained 

max, min (e Å-3) 0.34, -0.42 1.52, -0.34 0.42, -0.47 

Computer programs: APEX3 v2019.1-0 (Bruker Nano Inc., 2019), SAINT V8.38A (Bruker AXS Inc., 2017), SHELXT–2014/5 

(Sheldrick, 2014), SHELXL–2018/2 (Sheldrick, 2018). 


