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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 21-(5-nitroisoxazole)-pregna-5,16-dien-3β-ol-20-one (2a) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 21-(5-nitroisoxazole)-pregna-5,16-dien-3β-ol-20-one (2a) 
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HRMS (ESI/Q-TOF) of 3-acetate 21-(5-nitroisoxazole)-pregna-5,16-dien-3β-ol-20-one (2a) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 21-(5-nitroisoxazole)-pregna-5-en-3β-ol-20-one (2b) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 21-(5-nitroisoxazole)-pregna-5-en-3β-ol-20-one (2b) 

  



S-5 

 

 

 

HRMS (ESI/Q-TOF) of 3-acetate 21-(5-nitroisoxazole)-pregna-5-en-3β-ol-20-one (2b) 
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1H NMR (CDCl3, 300 MHz) spectrum of 21-(5-nitroisoxazole)-pregna-5,16-dien-3β-ol-20-one (2c) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 21-(5-nitroisoxazole)-pregna-5,16-dien-3β-ol-20-one (2c) 
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HRMS (ESI/Q-TOF) of 21-(5-nitroisoxazole)-pregna-5,16-dien-3β-ol-20-one (2c) 
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1H NMR (CDCl3, 300 MHz) spectrum of compound 21-(5-nitroisoxazole)-pregna-5-en-3β-ol-20-one (2d) 

 

13C NMR (CDCl3, 75 MHz) spectrum of compound 21-(5-nitroisoxazole)-pregna-5-en-3β-ol-20-one (2d) 
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HRMS (ESI/Q-TOF) of 21-(5-nitroisoxazole)-pregna-5-en-3β-ol-20-one (2d) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 16α,17α-epoxy-21-(5-nitroisoxazole)-pregna-5-en-3β-ol-20-

one (2e) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 16α,17α-epoxy-21-(5-nitroisoxazole)-pregna-5-en-3β-ol-20-

one (2e) 
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HRMS (ESI/Q-TOF) of 3-acetate 16α,17α-epoxy-21-(5-nitroisoxazole)-pregna-5-en-3β-ol-20-one (2e) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate of 21-(5-nitroisoxazole)-pregna-3β-ol,17α-hydroxy-11,20-

dione, 5β (2f) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate of 21-(5-nitroisoxazole)-pregna-3β-ol,17α-hydroxy-11,20-

dione, 5β (2f) 
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HRMS (ESI/Q-TOF) of 3-acetate of 21-(5-nitroisoxazole)-pregna-3β-ol,17α-hydroxy-11,20-dione, 5β (2f) 
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1H NMR (CDCl3, 300 MHz) spectrum of 21-(5-nitroisoxazole)-3-methoxy-19-nor-pregna-1,3,5(10),16,21-

pentaen-20-one (2g) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 21-(5-nitroisoxazole)-3-methoxy-19-nor-pregna-1,3,5(10),16,21-

pentaen-20-one (2g) 
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1H NMR (400 MHz, CDCl3) spectrum of 3-acetate 20-[3`-(5``-azide)isoxazole]-pregn-5,16-dien-3β-ol-20-one (3a) 

 

13C NMR (126 MHz, CDCl3) spectrum of 3-acetate 20-[3`-(5``-azide)isoxazole]-pregn-5,16-dien-3β-ol-20-one 

(3a)  
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HRMS (ESI/Q-TOF) of 3-acetate 20-[3`-(5``-azide)isoxazole]-pregn-5,16-dien-3β-ol-20-one (3a) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 20-[3`-(5``-azide)isoxazole]-pregn-5-en-3β-ol-20-one (3b) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 20-[3`-(5``-azide)isoxazole]-pregn-5-en-3β-ol-20-one (3b)  
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HRMS (ESI/Q-TOF) of 3-acetate 20-[3`-(5``-azide)isoxazole]-pregn-5-en-3β-ol-20-one (3b) 
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1H NMR (400 MHz, CDCl3) spectrum of 3-acetate 20-[3`-(5``-tiophenole)isoxazole]-pregn-5,16-dien-3β-ol-20-

one (4a) 

 

13C NMR (101 MHz, CDCl3) spectrum of 3-acetate 20-[3`-(5``-tiophenole)isoxazole]-pregn-5,16-dien-3β-ol-20-

one (4a)  
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COSY spectrum of 3-acetate 20-[3`-(5``-tiophenole)isoxazole]-pregn-5,16-dien-3β-ol-20-one (4a) 

 

HSQC spectrum of 3-acetate 20-[3`-(5``-tiophenole)isoxazole]-pregn-5,16-dien-3β-ol-20-one (4a) 
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HMBC spectrum of 3-acetate 20-[3`-(5``-tiophenole)isoxazole]-pregn-5,16-dien-3β-ol-20-one (4a) 
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HRMS (ESI/Q-TOF) of 3-acetate 20-[3`-(5``-tiophenole)isoxazole]-pregn-5,16-dien-3β-ol-20-one (4a) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 20-[3`-(5``-tiophenole)isoxazole]-pregn-5-en-3β-ol-20-one 

(4b) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 20-[3`-(5``-tiophenole)isoxazole]-pregn-5-en-3β-ol-20-one (4b)  
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HRMS (ESI/Q-TOF) of 3-acetate 20-[3`-(5``-tiophenole)isoxazole]-pregn-5-en-3β-ol-20-one (4b) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 20-[3`-(5``-amine)isoxazole]-pregn-5,16-dien-3β-ol-20-one 

(5a) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 20-[3`-(5``-amine)isoxazole]-pregn-5,16-dien-3β-ol-20-one 

(5a)  
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HRMS (ESI/Q-TOF) of 3-acetate 20-[3`-(5``-amine)isoxazole]-pregn-5,16-dien-3β-ol-20-one (5a) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 20-[3`-(5``-amine)isoxazole]-pregn-5-en-3β-ol-20-one (5b) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 20-[3`-(5``-amine)isoxazole]-pregn-5-en-3β-ol-20-one (5b)  
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HRMS (ESI/Q-TOF) of 3-acetate 20-[3`-(5``-amine)isoxazole]-pregn-5-en-3β-ol-20-one (5b) 
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1H NMR (300 MHz, CDCl3) spectrum of 3-acetate 20-[3``-(5`-benzylamine)isoxazole]-pregn-5,16-dien-3β-ol-20-

one (7a) 

 

13C NMR (75 MHz, CDCl3) spectrum of 3-acetate 20-[3``-(5`-benzylamine)isoxazole]-pregn-5,16-dien-3β-ol-20-

one (7a) 
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HRMS (ESI/Q-TOF) of 3-acetate 20-[3``-(5`-benzylamine)isoxazole]-pregn-5,16-dien-3β-ol-20-one (7a) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 20-[3`-(5``-benzylamine)isoxazole]-pregna-5-en-3β-ol-20-one 

(7b) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 20-[3`-(5``-benzylamine)isoxazole]-pregna-5-en-3β-ol-20-one 

(7b)  
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HRMS (ESI/Q-TOF) of 3-acetate 20-[3`-(5``-benzylamine)isoxazole]-pregna-5-en-3β-ol-20-one (7b) 
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1H NMR (600 MHz, CDCl3) spectrum of 3-acetate 20-[3`-(5``-diethylamine)isoxazole]-pregn-5,16-dien-3β-ol-20-

one (7c) 

 

13C NMR (151 MHz, CDCl3) spectrum of 3-acetate 20-[3`-(5``-diethylamine)isoxazole]-pregn-5,16-dien-3β-ol-20-

one (7c) 
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HRMS (ESI/Q-TOF) of 3-acetate 20-[3`-(5``-diethylamine)isoxazole]-pregn-5,16-dien-3β-ol-20-one (7c) 
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1H NMR (CDCl3, 600 MHz) spectrum of 3-acetate 20-(5`-diethylamineisoxazole)-pregna-5-en-3β-ol-20-one (7d) 

 

13C NMR (CDCl3, 151 MHz) spectrum of 3-acetate 20-(5`-diethylamineisoxazole)-pregna-5-en-3β-ol-20-one (7d)  
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HRMS (ESI/Q-TOF) of 3-acetate 20-(5`-diethylamineisoxazole)-pregna-5-en-3β-ol-20-one (7d) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 20-(5-pyrrolidineisoxazole)-pregna-5,16-diene-3β-ol-20-one 

(7e) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 20-(5-pyrrolidineisoxazole)-pregna-5,16-diene-3β-ol-20-one 

(7e) 
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HRMS (ESI/Q-TOF) of 3-acetate 20-(5-pyrrolidineisoxazole)-pregna-5,16-diene-3β-ol-20-one (7e) 
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1H NMR (CDCl3, 600 MHz) spectrum of 3-acetate 20-(5`-pirrolidineisoxazole)-pregna-5-en-3β-ol-20-one (7f) 

 

13C NMR (CDCl3, 151 MHz) spectrum of 3-acetate 20-(5`-pirrolidineisoxazole)-pregna-5-en-3β-ol-20-one(7f) 
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HRMS (ESI/Q-TOF) of 3-acetate 20-(5`-pirrolidineisoxazole)-pregna-5-en-3β-ol-20-one (7f) 
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1H NMR (CDCl3, 300 MHz) spectrum of 20-[3`-(5``-pyrrolidine)isoxazole]-pregn-5-en-3β-ol-20-one (7g) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 20-[3`-(5``-pyrrolidine)isoxazole]-pregn-5-en-3β-ol-20-one (7g)  
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HRMS (ESI/Q-TOF) of 20-[3`-(5``-pyrrolidine)isoxazole]-pregn-5-en-3β-ol-20-one (7g) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 20-(5`-piperidine isoxazole)-pregna-5,16-diene-3β-ol-20-one 

(7h) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 20-(5`-piperidine isoxazole)-pregna-5,16-diene-3β-ol-20-one 

(7h) 
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HRMS (ESI/Q-TOF) of 3-acetate 20-(5`-piperidine isoxazole)-pregna-5,16-diene-3β-ol-20-one (7h) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 20-[5`-piperidine isoxazole]-pregna-5-en-3β-ol-20-one (7i) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 20-[5`-piperidine isoxazole]-pregna-5-en-3β-ol-20-one (7i) 
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HRMS (ESI/Q-TOF) of 3-acetate 20-[5`-piperidine isoxazole]-pregna-5-en-3β-ol-20-one (7i) 
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1H NMR (CDCl3, 300 MHz) spectrum of 20-[3`-(5``-piperidine)isoxazole]-pregn-5-en-3β-ol-20-one (7j) 

 

13C NMR (CDCl3, 75 MHz) spectrum 20-[3`-(5``-piperidine)isoxazole]-pregn-5-en-3β-ol-20-one (7j) 
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HRMS (ESI/Q-TOF) of 20-[3`-(5``-piperidine)isoxazole]-pregn-5-en-3β-ol-20-one (7j) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 20-[5`-(4``-methylpiperidine)isoxazole]-pregna-5,16-diene-3β-

ol-20-one (7k) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 20-[5`-(4``-methylpiperidine)isoxazole]-pregna-5,16-diene-3β-

ol-20-one (7k)  
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HRMS (ESI/Q-TOF) of 3-acetate 20-[5`-(4``-methylpiperidine)isoxazole]-pregna-5,16-diene-3β-ol-20-one (7k) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 20-[5`-(4``-methylpiperidine)isoxazole]-pregna-5-en-3β-ol-20-

one (7l) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 20-[5`-(4``-methylpiperidine)isoxazole]-pregna-5-en-3β-ol-20-

one (7l) 
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HRMS (ESI/Q-TOF) of 3-acetate 20-[5`-(4``-methylpiperidine)isoxazole]-pregna-5-en-3β-ol-20-one (7l) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 20-[3`-(5``-morpholine)isoxazole]-pregn-5,16-dien-3β-ol-20-

one (7m) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 20-[3`-(5``-morpholine)isoxazole]-pregn-5,16-dien-3β-ol-20-

one (7m) 
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HMBC spectrum of 3-acetate 20-[3`-(5``-morpholine)isoxazole]-pregn-5,16-dien-3β-ol-20-one (7m)  
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HSQC spectrum of 3-acetate 20-[3`-(5``-morpholine)isoxazole]-pregn-5,16-dien-3β-ol-20-one (7m)

 

COSY spectrum of 3-acetate 20-[3`-(5``-morpholine)isoxazole]-pregn-5,16-dien-3β-ol-20-one (7m)   
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HRMS (ESI/Q-TOF) of 3-acetate 20-[3`-(5``-morpholine)isoxazole]-pregn-5,16-dien-3β-ol-20-one (7m) 

  



S-60 

 

 

1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 20-(5`-moroholineisoxazole)-pregna-5-en-3β-ol-20-one (7n) 

 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 20-(5`-moroholineisoxazole)-pregna-5-en-3β-ol-20-one (7n)  
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HRMS (ESI/Q-TOF) of 3-acetate 20-(5`-moroholineisoxazole)-pregna-5-en-3β-ol-20-one (7n) 
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1H NMR (CDCl3, 300 MHz) spectrum of 20-[3`-(5``-morpholine)isoxazole]-pregn-5-en-3β-ol-20-one (7o) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 20-[3`-(5``-morpholine)isoxazole]-pregn-5-en-3β-ol-20-one (7o) 
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HRMS (ESI/Q-TOF) of 20-[3`-(5``-morpholine)isoxazole]-pregn-5-en-3β-ol-20-one (7o) 
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1H NMR (300 MHz, CDCl3) spectrum of 3-acetate 20-[3`-(5``-tiomorpholine)isoxazole]-pregn-5,16-dien-3β-ol-20-

one (7p) 

 

13C NMR (75 MHz, CDCl3) spectrum of 3-acetate 20-[3`-(5``-tiomorpholine)isoxazole]-pregn-5,16-dien-3β-ol-20-

one (7p)  
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HRMS (ESI/Q-TOF) of 3-acetate 20-[3`-(5``-tiomorpholine)isoxazole]-pregn-5,16-dien-3β-ol-20-one (7p) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 20-(5`-tiomoroholineisoxazole)-pregna-5-en-3β-ol-20-one (7q) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 20-(5`-tiomoroholineisoxazole)-pregna-5-en-3β-ol-20-one (7q) 
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HRMS (ESI/Q-TOF) of 3-acetate 20-(5`-tiomoroholineisoxazole)-pregna-5-en-3β-ol-20-one (7q) 
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1H NMR (300 MHz, CDCl3) spectrum of 3-acetate 20-[3``-(5`-azepane)isoxazole]-pregn-5,16-dien-3β-ol-20-one 

(7r) 

 

13C NMR (75 MHz, CDCl3) spectrum of 3-acetate 20-[3``-(5`-azepane)isoxazole]-pregn-5,16-dien-3β-ol-20-one 

(7r)  
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HRMS (ESI/Q-TOF) of 3-acetate 20-[3``-(5`-azepane)isoxazole]-pregn-5,16-dien-3β-ol-20-one (7r) 
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1H NMR (CDCl3, 300 MHz) spectrum of 3-acetate 20-(5`-azepanisoxazole)-pregna-5-en-3β-ol-20-one (7s) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 3-acetate 20-(5`-azepanisoxazole)-pregna-5-en-3β-ol-20-one (7s) 
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HRMS (ESI/Q-TOF) of 3-acetate 20-(5`-azepanisoxazole)-pregna-5-en-3β-ol-20-one (7s) 
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1H NMR (CDCl3, 300 MHz) spectrum of 20-[3`-(5``-azepane)isoxazole]-pregn-5-en-3β-ol-20-one (7t) 

 

13C NMR (CDCl3, 75 MHz) spectrum of 20-[3`-(5``-azepane)isoxazole]-pregn-5-en-3β-ol-20-one (7t) 
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HRMS (ESI/Q-TOF) of 20-[3`-(5``-azepane)isoxazole]-pregn-5-en-3β-ol-20-one (7t) 
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Figure S1. Antiproliferative activity of pregnenolone-isoxazole hybrids 2-5 and 7 against MCF7 breast cancer 

cells. 
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Figure S2. Representative flow cytometry histograms refer to Figure 4А. 

 

Figure S3. Representative flow cytometry histograms refer to Figure 4B. 
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Figure S4. Representative flow cytometry histograms refer to Figure 4C. 

 


