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Scheme S1: Synthesis of fused aminothiazolo-androstenone derivatives (A1-A27) 
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Scheme S2: Synthesis of fused thiazol-androstenone derivatives (A1-A27) 
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Scheme S3: Synthesis of epoxy ethisterone 
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Scheme S4: Synthesis of fused thiazolo-ethisterone derivatives 
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(1S,2R,13R,14S,18S)-7-(4-Fluoroanilino)-2,18-dimethyl-8-thia-6-azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-

trien-17-one (A15) 

 

Figure S-1: 1H NMR spectrum of compound A15 in CDCl3 

 

A15



S4 
 

 
Figure S-2: 13C NMR spectrum of compound A15 in CDCl3 

 

 
Figure S-3: High-resolution mass spectrum of compound A15 

 

 

A15



S5 
 

(1S,2R,13R,14S,18S)-7-(3,5-Dimethylanilino)-2,18-dimethyl-8-thia-6-azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-

5(9),6,10-trien-17-one (A21) 

 
Figure S-4: 1H NMR spectrum of compound A21 in CDCl3 

 

 

 

A21
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Figure S-5: 13C NMR spectrum of compound A21 in CDCl3 

 

 

Figure S-6: High-resolution mass spectrum of compound A21 

 

 

A21
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3-[[(1S,2R,13R,14S,17R,18S)-17-Ethynyl-17-hydroxy-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-7-yl]amino]benzoic acid (E4) 

 

Figure S-7: 1H NMR spectrum of compound E4 in DMSO-d6 

 

E4
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Figure S-8: 13C NMR spectrum of compound E4 in DMSO-d6 

 

 

Figure S-9: High-resolution mass spectrum of compound E4 

 

E4
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4-[[(1S,2R,13R,14S,17R,18S)-17-Ethynyl-17-hydroxy-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-7-yl]amino]benzoic acid (E5) 

 

Figure S-10: 1H NMR spectrum of compound E5 in DMSO-d6 

 

E5
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Figure S-11: 13C NMR spectrum of compound E5 in DMSO-d6 

 

 

Figure S-12: High-resolution mass spectrum of compound E5 

 

E5
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(1S,2R,13R,14S,17R,18S)-7-(3,5-Dimethylanilino)-17-ethynyl-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E7) 

 
Figure S-13: 1H NMR spectrum of compound E7 in CDCl3 

 

E7
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Figure S-14: 13C NMR spectrum of compound E7 in CDCl3 

 

 
Figure S-15: High-resolution mass spectrum of compound E7 

 

 

 

 

 

E7
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(1S,2R,13R,14S,17R,18S)-7-(3-Chloro-4-methyl-anilino)-17-ethynyl-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E11) 

 

Figure S-16: 1H NMR spectrum of compound E11 in DMSO-d6 

 

 

E11
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Figure S-17: 13C NMR spectrum of compound E11 in DMSO-d6 

 

E11
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Figure S-18: High-resolution mass spectrum of compound E11 
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(1S,2R,13R,14S,17R,18S)-17-Ethynyl-2,18-dimethyl-7-(N-methylanilino)-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E13) 

 
Figure S-19: 1H NMR spectrum of compound E13 in DMSO-d6 

 

 

E13
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Figure S-20: 13C NMR spectrum of compound E13 in DMSO-d6 

 

 

Figure S-21: High-resolution mass spectrum of compound E13 

 

 

 

E13
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(1S,2R,13R,14S,17R,18S)-17-Ethynyl-2,18-dimethyl-7-(3-pyridylamino)-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E15) 

 

Figure S-22: 1H NMR spectrum of compound E15 in DMSO-d6 

 

E15
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Figure S-23: 13C NMR spectrum of compound E15 in DMSO-d6 

 

 

Figure S-24: High-resolution mass spectrum of compound E15 

 

E15
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(1S,2R,13R,14S,17R,18S)-17-Ethynyl-2,18-dimethyl-7-(4-pyridylamino)-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E16) 

 

Figure S-25: 1H NMR spectrum of compound E16 in DMSO-d6 and CDCl3 

 

E16
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Figure S-26: 13C NMR spectrum of compound E16 in DMSO-d6 and CDCl3 

 

 

Figure S-27: High-resolution mass spectrum of compound E16 

 

 

E16
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(1S,2R,13R,14S,17R,18E17S)-17-Ethynyl-2,18-dimethyl-7-[(3-methyl-2-pyridyl)amino]-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E17) 

 

Figure S-28: 1H NMR spectrum of compound E17 in CDCl3 

 

E17
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Figure S-29: 13C NMR spectrum of compound E17 in CDCl3 

 

 

Figure S-30: High-resolution mass spectrum of compound E17 

 

 

 

E17
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(1S,2R,13R,14S,17R,18S)-17-Ethynyl-2,18-dimethyl-7-[(5-methyl-2-pyridyl)amino]-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E18) 

 
Figure S-31: 1H NMR spectrum of compound E18 in CDCl3 

 

E18
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Figure S-32: 13C NMR spectrum of compound E18 in CDCl3 

 

 
Figure S-33: High-resolution mass spectrum of compound E18 

 

 

 

E18
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(1S,2R,13R,14S,17R,18S)-17-Ethynyl-2,18-dimethyl-7-[(6-methyl-2-pyridyl)amino]-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E19) 

 

Figure S-34: 1H NMR spectrum of compound E19 in DMSO-d6 

 

E19
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Figure S-35: 13C NMR spectrum of compound E19 in DMSO-d6 

E19
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Figure S-36: High-resolution mass spectrum of compound E19 
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(1S,2R,13R,14S,17R,18S)-17-Ethynyl-7-[(5-fluoro-2-pyridyl)amino]-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E20) 

 

Figure S-37: 1H NMR spectrum of compound E20 in CDCl3 

 

E20
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Figure S-38: 13C NMR spectrum of compound E20 in CDCl3 

 

 

Figure S-39: High-resolution mass spectrum of compound E20 

 

 

 

E20
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(1S,2R,13R,14S,17R,18S)-7-[(4-Chloro-2-pyridyl)amino]-17-ethynyl-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E21) 

 

Figure S-40: 1H NMR spectrum of compound E21 in CDCl3 

 

E21
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Figure S-41: 13C NMR spectrum of compound E21 in CDCl3 

 

 

E21
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Figure S-42: High-resolution mass spectrum of compound E21 
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(1S,2R,13R,14S,17R,18S)-7-[(5-Chloro-2-pyridyl)amino]-17-ethynyl-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E22) 

 

Figure S-43: 1H NMR spectrum of compound E22 in DMSO-d6 

 

E22
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Figure S-44: 13C NMR spectrum of compound E22 in DMSO-d6 

E22



S36 
 

 

 

 

Figure S-45: High-resolution mass spectrum of compound E22 
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(1S,2R,13R,14S,17R,18S)-7-[(6-Chloro-2-pyridyl)amino]-17-ethynyl-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E23) 

 

Figure S-46: 1H NMR spectrum of compound E23 in CDCl3 

 

E23
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Figure S-47: 13C NMR spectrum of compound E23 in CDCl3 and DMSO-d6 

 

 

E23

AcOH 
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Figure S-48: High-resolution mass spectrum of compound E23 
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(1S,2R,13R,14S,17R,18S)-7-[(4,6-Dimethyl-2-pyridyl)amino]-17-ethynyl-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E24) 

 

Figure S-49: 1H NMR spectrum of compound E24 in CDCl3 

 

E24
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Figure S-50: 13C NMR spectrum of compound E24 in CDCl3 

 

 

Figure S-51: High-resolution mass spectrum of compound E24 

E24
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(1S,2R,13R,14S,17R,18S)-17-Ethynyl-7-[(4-methoxy-6-methyl-pyrimidin-2-yl)amino]-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E26) 

 
Figure S-52: 1H NMR spectrum of compound E26 in CDCl3 

 

E26
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Figure S-53: 13C NMR spectrum of compound E26 in CDCl3 

 

 
Figure S-54: High-resolution mass spectrum of compound E26 

 

E26
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(1S,2R,13R,14S,17R,18S)-17-Ethynyl-2,18-dimethyl-7-(1-piperidyl)-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E27) 

 
Figure S-55: 1H NMR spectrum of compound E27 in DMSO-d6 

 

 

 

E27
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Figure S-56: 13C NMR spectrum of compound E27 in DMSO-d6 

 

E27
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Figure S-57: High-resolution mass spectrum of compound E27 
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(1S,2R,13R,14S,17R,18S)-17-Ethynyl-2,18-dimethyl-7-(4-methylpiperazin-1-yl)-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E28) 

 
Figure S-58: 1H NMR spectrum of compound E28 in DMSO-d6 

 

 

E28
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Figure S-59: 13C NMR spectrum of compound E28 in DMSO-d6 

 

E28
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Figure S-60: High-resolution mass spectrum of compound E28 
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(1S,2R,13R,14S,17R,18S)-17-Ethynyl-2,7,18-trimethyl-8-thia-6-azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-

trien-17-ol (E29) 

 
Figure S-61: 1H NMR spectrum of compound E29 in CDCl3 

 

E29
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Figure S-62: 13C NMR spectrum of compound E29 in CDCl3 

 

 
Figure S-63: High-resolution mass spectrum of compound E29 

 

E29
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(1S,2R,13R,14S,17R,18S)-17-Ethynyl-2,18-dimethyl-7-(m-tolyl)-8-thia-6-azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-

5(9),6,10-trien-17-ol (E34) 

 
Figure S-64: 1H NMR spectrum of compound E34 in CDCl3 

 

E34
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Figure S-65: 13C NMR spectrum of compound E34 in CDCl3 

 

Figure S-66: High-resolution mass spectrum of compound E34 

E34
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(1S,2R,13R,14S,17R,18S)-17-Ethynyl-7-(3-methoxyphenyl)-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E36) 

 

Figure S-67: 1H NMR spectrum of compound E36 in DMSO-d6 

 

E36
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Figure S-68: 13C NMR spectrum of compound E36 in DMSO-d6 

E36
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Figure S-69: High-resolution mass spectrum of compound E36 
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(1S,2R,13R,14S,17R,18S)-17-Ethynyl-7-(4-fluorophenyl)-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E41) 

 

Figure S-70: 1H NMR spectrum of compound E41 in CDCl3 

 

E41
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Figure S-71: 13C NMR spectrum of compound E41 in CDCl3 

 

Figure S-72: High-resolution mass spectrum of compound E41 

 

 

E41
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(1S,2R,13R,14S,17R,18S)-7-(3-Chloromophenyl)-17-ethynyl-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E43) 

  

Figure S-73: 1H NMR spectrum of compound E43 in CDCl3 

 

E43
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Figure S-74: 13C NMR spectrum of compound E43 in CDCl3 
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(1S,2R,13R,14S,17R,18S)-7-(4-Bromophenyl)-17-ethynyl-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E44) 

 

Figure S-75: 1H NMR spectrum of compound E44 in CDCl3 

 

E44
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Figure S-76: 13C NMR spectrum of compound E44 in CDCl3 

 

 

E44
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Figure S-77: High-resolution mass spectrum of compound E44 
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(1S,2R,13R,14S,17R,18S)-7-(1,3-Benzodioxol-5-yl)-17-ethynyl-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-17-ol (E46) 

 

Figure S-78: 1H NMR spectrum of compound E46 in CDCl3 

 

E46
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Figure S-79: 13C NMR spectrum of compound E46 in CDCl3 

 

Figure S-80: High-resolution mass spectrum of compound E46 

 

 

E46
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4-[(1S,2R,13R,14S,17R,18S)-17-Ethynyl-17-hydroxy-2,18-dimethyl-8-thia-6-

azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-5(9),6,10-trien-7-yl]benzene-1,2-diol (E47) 

 

Figure S-81: 1H NMR spectrum of compound E47 in DMSO-d6 

 

E47
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Figure S-82: 13C NMR spectrum of compound E47 in DMSO-d6 

E47
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Figure S-83: High-resolution mass spectrum of compound E47 
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(1S,2R,13R,14S,17R,18S)-17-Ethynyl-2,18-dimethyl-7-(4-pyridyl)-8-thia-6-azapentacyclo[11.7.0.0
2,10

.0
5,9

.0
14,18

]icosa-

5(9),6,10-trien-17-ol (E50) 

 

Figure S-84: 1H NMR spectrum of compound E50 in CDCl3 

 

E50
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Figure S-85: 13C NMR spectrum of compound E50 in CDCl3 

 

Figure S-86: High-resolution mass spectrum of compound E50 

 

E50


