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Figure S1: Data HPLC of compound 1a 
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Figure S2: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 1a 
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Figure S3: Data HPLC of compound 1b 
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Figure S4: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 1b 
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Figure S5: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 1b 
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Figure S6: Data HPLC of compound 1c 
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Figure S7: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 1c 
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Figure S8: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 1c 
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Figure S9: Data HPLC of compound 1d 
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Figure S10: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 1d 
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Figure S11: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 1d 
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Figure S12: Data HPLC of compound 1e 
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Figure S13: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 1e 
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Figure S14: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 1e 
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Figure S15: Data HPLC of compound 2a 
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Figure S16: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 2a 
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Figure S17: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 2a 
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Figure S18: Data HPLC of compound 2b 
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Figure S19: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 2b 
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Figure S20: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 2b 
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Figure S21: Data HPLC of compound 2c 
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Figure S22: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 2c 
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Figure S23: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 2c 
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Figure S24: Data HPLC of compound 2d 
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Figure S25: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 2d 
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Figure S26: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 2d 
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Figure S27: Data HPLC of compound 2e 
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Figure S28: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 2e 



Page S32 
 

 

Figure S29: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 2e 
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Figure S30: Data HPLC of compound 2f 
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Figure S31: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 2f 
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Figure S32: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 2f 
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Figure S33: Data HPLC of compound 3a 
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Figure S34: 1H NMR spectrum (500 MHz, CDCl3) of compound 3a 
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Figure S35: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 3a 
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Figure S36: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 3a 
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Figure S37: Molecular structure of 3b•DMSO. A probability level for atomic displacement 

parameters for non-H atoms is set to 50%. 

Table S1. Crystal data and structure refinement for 3b. 

Empirical formula  C22H20N2O4S•C2H6OS 

Formula weight  486.59 

Temperature, K 100(2) 

Wavelength, Å 0.71073 

Crystal system  Triclinic 

Space group  P 1  

Unit cell dimensions  

a, Å 5.6417(2) 

b, Å 13.7700(5) 

c, Å 15.1459(6) 

α, ° 92.2380(10) 

β, ° 95.0400(10) 

γ, ° 95.8090(10) 

Volume, Å3  1164.69(8) 

Z 2 

Density (cald.), g•cm-3 1.387 

Absorption coefficient, mm-1 0.268 

F(000) 512 

Crystal size, mm 0.53×0.38×0.30 

θ range for data collection, ° 2.058-34.981 

Index ranges -9<=h<=9,  

 -22<=k<=22, 

 -24<=l<=24 

Reflections  

Collected 60803 

Independent [Rint] 10230 [0.1044] 

Observed (with I>2σ(I)) 6257 
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Completeness to θmax / θfull 0.999 / 0.999 

Data / restraints / parameters 10230 / 0 / 302 

Goodness-of-fit on F2 1.026 

R1 / wR2 indices for I>2σ(I) 0.0683 / 0.1208 

R1 / wR2 indices (all data) 0.1329 / 0.1463 

Δρ(ē)max / Δρ(ē)min, ē•Å-3 0.501 / -0.674 

 

Table S2. Selected bond lengths for 3b, Å. 

S1-C2  1.8163(19) N2-C16  1.432(2) C12-C13  1.517(3) 

S1-C13  1.827(2) C1-C2  1.513(3) C13-C14  1.535(3) 

O1-C1  1.211(2) C2-C3  1.529(3) C14-C15  1.509(3) 

O2-C4  1.208(2) C3-C4  1.506(3) C16-C21  1.387(3) 

O3-C12  1.213(2) C5-C6  1.385(3) C16-C17  1.388(3) 

O4-C15  1.204(2) C5-C10  1.386(3) C17-C18  1.383(3) 

N1-C1  1.388(3) C6-C7  1.391(3) C18-C19  1.396(3) 

N1-C4  1.401(2) C7-C8  1.392(3) C19-C20  1.388(3) 

N1-C5  1.434(2) C8-C9  1.393(3) C19-C22  1.509(3) 

N2-C12  1.393(2) C8-C11  1.506(3) C20-C21  1.389(3) 

N2-C15  1.400(2) C9-C10  1.390(3)   

 

Table S3. Selected angle values for 3b, °. 

C2-S1-C13 102.28(9) N1-C4-C3 107.99(16) C14-C13-S1 108.24(14) 

C1-N1-C4 112.89(16) C6-C5-C10 121.11(18) C15-C14-C13 105.07(16) 

C1-N1-C5 122.68(16) C6-C5-N1 119.04(17) O4-C15-N2 124.08(19) 

C4-N1-C5 124.38(16) C10-C5-N1 119.81(17) O4-C15-C14 127.90(18) 

C12-N2-C15 112.73(16) C5-C6-C7 119.26(18) N2-C15-C14 108.00(16) 

C12-N2-C16 122.94(16) C6-C7-C8 120.97(19) C21-C16-C17 120.76(18) 

C15-N2-C16 124.29(16) C7-C8-C9 118.42(18) C21-C16-N2 119.50(17) 

O1-C1-N1 124.60(18) C7-C8-C11 120.96(19) C17-C16-N2 119.71(17) 

O1-C1-C2 127.08(18) C9-C8-C11 120.62(19) C18-C17-C16 119.08(18) 

N1-C1-C2 108.32(16) C10-C9-C8 121.48(18) C17-C18-C19 121.39(19) 

C1-C2-C3 104.92(16) C5-C10-C9 118.76(18) C20-C19-C18 118.35(19) 

C1-C2-S1 111.76(13) O3-C12-N2 124.46(18) C20-C19-C22 121.55(19) 

C3-C2-S1 110.58(13) O3-C12-C13 127.33(18) C18-C19-C22 120.10(19) 

C4-C3-C2 105.53(15) N2-C12-C13 108.16(16) C19-C20-C21 121.13(19) 

O2-C4-N1 124.27(18) C12-C13-C14 104.26(16) C16-C21-C20 119.28(18) 

O2-C4-C3 127.71(17) C12-C13-S1 107.67(13)   
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Figure S38: Data HPLC of compound 3b 
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Figure S39: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 3b 
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Figure S40: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 3b 
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Figure S41: Data HPLC of compound 3c 
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Figure S42: 1H NMR spectrum (500 MHz, CDCl3) of compound 3c 
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Figure S43: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 3c 
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Figure S44: Data HPLC of compound 3d 
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Figure S45: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 3d 



Page S50 
 

 

Figure S46: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 3d 
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Figure S47: Data HPLC of compound 3e 
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Figure S48: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 3e 
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Figure S49: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 3e 
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Figure S50: Data HPLC of compound 3f 
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Figure S51: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 3f 
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Figure S52: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 3f 
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Figure S53: Data HPLC of compound 3g 
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Figure S54: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 3g 
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Figure S55: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 3g 
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Figure S56: Data HPLC of compound 3h 
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Figure S57: 1H NMR spectrum (500 MHz, DMSO-d6) of compound 3h 
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Figure S58: 13C NMR spectrum (125 MHz, DMSO-d6) of compound 3h 

 


