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1.  Spectral copies of 1H, 13C NMR, DEPT and HRMS data obtained in this Study: 

 

1H NMR (400 MHz, CDCl3) of compound 3a: 

 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 3a: 
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DEPT (125 MHz, CDCl3) of compound 3a: 

 

 

HRMS (ESI-TOF) of compound 3a: 
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1H NMR (400 MHz, CDCl3) of compound 3b: 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 3b: 
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DEPT (125 MHz, CDCl3) of compound 3b: 

 

 

HRMS (ESI-TOF) of compound 3b: 
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1H NMR (400 MHz, CDCl3) of compound 3c: 

 

 

 
13C NMR (100 MHz, CDCl3) of compound 3c: 
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DEPT (125 MHz, CDCl3) of compound 3c: 

 

 

HRMS (ESI-TOF) of compound 3c: 
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1H NMR (400 MHz, CDCl3) of compound 3d: 

 

 

 
13C NMR (100 MHz, CDCl3) of compound 3d: 
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DEPT (100 MHz, CDCl3) of compound 3d: 

 

 

 

HRMS (ESI-TOF) of compound 3d: 
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1H NMR (400 MHz, CDCl3) of compound 3e: 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 3e: 
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DEPT (125 MHz, CDCl3) of compound 3e: 

 

HRMS (ESI-TOF) of compound 3e: 
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1H NMR (400 MHz, CDCl3) of compound 3f: 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 3f: 
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DEPT (125 MHz, CDCl3) of compound 3f: 

 

 

HRMS (ESI-TOF) of compound 3f: 
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1H NMR (400 MHz, CDCl3) of compound 3g: 

 

 

 
13C NMR (100 MHz, CDCl3) of compound 3g: 
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DEPT (100 MHz, CDCl3) of compound 3g: 

 

 

 

HRMS (ESI-TOF) of compound 3g: 
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1H NMR (400 MHz, CDCl3) of compound 3h: 

 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 3h: 
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DEPT (125 MHz, CDCl3) of compound 3h: 

 

 

HRMS (ESI-TOF) of compound 3h: 
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1H NMR (400 MHz, CDCl3) of compound 3i: 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 3i: 
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DEPT (125 MHz, CDCl3) of compound 3i: 

 

 

HRMS (ESI-TOF) of compound 3i: 
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1H NMR (400 MHz, CDCl3) of compound 3j: 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 3j: 
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DEPT (125 MHz, CDCl3) of compound 3j: 

 

 

HRMS (ESI-TOF) of compound 3j: 
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1H NMR (400 MHz, CDCl3) of compound 3k: 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 3k: 
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DEPT (125 MHz, CDCl3) of compound 3k: 

 

 

HRMS (ESI-TOF) of compound 3k: 
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1H NMR (400 MHz, CDCl3) of compound 3l: 

 

 

 

 
19F NMR (376 MHz, CDCl3) of compound 3l: 
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13C NMR (100 MHz, CDCl3) of compound 3l: 

 

 

 

 

DEPT (100 MHz, CDCl3) of compound 3l: 
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HRMS (ESI-TOF) of compound 3l: 

 

 

 
 

 

 

 

 

 

 

 

 



28 

 

1H NMR (400 MHz, CDCl3) of compound 3m: 

 

 

 
19F NMR (376 MHz, CDCl3) of compound 3m: 
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13C NMR (100 MHz, CDCl3) of compound 3m: 

 

 

 

DEPT (100 MHz, CDCl3) of compound 3m: 
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1H NMR (400 MHz, CDCl3) of compound 3n: 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 3n: 
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DEPT (125 MHz, CDCl3) of compound 3n: 

 

 

HRMS (ESI-TOF) of compound 3n: 
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1H NMR (400 MHz, CDCl3) of compound 3o: 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 3o: 
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DEPT (125 MHz, CDCl3) of compound 3o: 

 

 

 

HRMS (ESI-TOF) of compound 3o: 
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1H NMR (400 MHz, CDCl3) of compound 3p: 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 3p: 
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DEPT (125 MHz, CDCl3) of compound 3p: 

 

 

HRMS (ESI-TOF) of compound 3p: 
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1H NMR (400 MHz, CDCl3) of compound 3q: 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 3q: 

 

 

 

 

 



37 

 

DEPT (125 MHz, CDCl3) of compound 3q: 

 

 

 

HRMS (ESI-TOF) of compound 3q: 
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1H NMR (400 MHz, CDCl3) of compound 3r: 

 

 
13C NMR (125 MHz, CDCl3) of compound 3r: 
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DEPT (125 MHz, CDCl3) of compound 3r: 

 

 

HRMS (ESI-TOF) of compound 3r: 
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1H NMR (400 MHz, CDCl3) of compound 6a: 

 

 

 
13C NMR (100MHz, CDCl3) of compound 6a: 
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DEPT (100 MHz, CDCl3) of compound 6a: 

 

 

HRMS (ESI-TOF) of compound 6a: 
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1H NMR (400 MHz, CDCl3) of compound 6b: 

 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 6b: 
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DEPT (125 MHz, CDCl3) of compound 6b: 

 

 

HRMS (ESI-TOF) of compound 6b: 
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1H NMR (400 MHz, CDCl3) of compound 6c: 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 6c: 
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DEPT (125 MHz, CDCl3) of compound 6c: 

 

HRMS (ESI-TOF) of compound 6c: 
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1H NMR (400 MHz, CDCl3) of compound 6d: 

 

 

 

 
19F NMR (376 MHz, CDCl3) of compound 6d: 
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13C NMR (100 MHz, CDCl3) of compound 6d: 

 

 

 

 

DEPT (100 MHz, CDCl3) of compound 6d: 
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HRMS (ESI-TOF) of compound 6d: 
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1H NMR (400 MHz, CDCl3) of compound 6e: 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 6e: 
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DEPT (125 MHz, CDCl3) of compound 6e: 

 

 

 

HRMS (ESI-TOF) of compound 6e: 
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1H NMR (400 MHz, CDCl3) of compound 6f: 

 

 
13C NMR (125 MHz, CDCl3) of compound 6f: 
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DEPT (125 MHz, CDCl3) of compound 6f: 

 

 

 

HRMS (ESI-TOF) of compound 6f: 
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1H NMR (400 MHz, CDCl3) of compound 8a: 

 

 

 
1H NMR (400 MHz, CDCl3) of compound 8b: 
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HRMS (ESI-TOF) of compound 8b: 
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1H NMR (400 MHz, CDCl3) of compound 8c: 

 

 

 
13C NMR (100 MHz, CDCl3) of compound 8c: 
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DEPT (100 MHz, CDCl3) of compound 8c: 

 

 

HRMS (ESI-TOF) of compound 8c: 
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1H NMR (400 MHz, CDCl3) of compound 8d: 

 

 

 
13C NMR (100 MHz, CDCl3) of compound 8d: 

 

 



58 

 

DEPT (100 MHz, CDCl3) of compound 8d: 

 

HRMS (ESI-TOF) of compound 8d: 
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1H NMR (500 MHz, CDCl3) of compound 8e: 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 8e: 
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DEPT (125 MHz, CDCl3) of compound 8e: 

 

HRMS (ESI-TOF) of compound 8e: 
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1H NMR (400 MHz, CDCl3) of compound 8f: 

 

 

 
19F NMR (376 MHz, CDCl3) of compound 8f: 
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13C NMR (100 MHz, CDCl3) of compound 8f: 

 

 

DEPT (100 MHz, CDCl3) of compound 8f: 
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HRMS (ESI-TOF) of compound 8f: 
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1H NMR (400 MHz, CDCl3) of compound 8g: 

 

 

 

13C NMR (125 MHz, CDCl3) of compound 8g: 
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DEPT (125 MHz, CDCl3) of compound 8g: 

 

HRMS (ESI-TOF) of compound 8g: 
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1H NMR (400 MHz, CDCl3) of compound 8h: 

 
13C NMR (100 MHz, CDCl3) of compound 8h: 
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DEPT (100 MHz, CDCl3) of compound 8h: 

 

HRMS (ESI-TOF) of compound 8h: 
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1H NMR (500 MHz, CDCl3) of compound 8i: 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 8i: 
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DEPT (125 MHz, CDCl3) of compound 8i: 

 

HRMS (ESI-TOF) of compound 8i: 
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1H NMR (400 MHz, CDCl3) of compound 8j: 

 

 

 
13C NMR (125 MHz, CDCl3) of compound 8j: 
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DEPT (125 MHz, CDCl3) of compound 8j: 

 

HRMS (ESI-TOF) of compound 8j: 
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1H NMR (400 MHz, CDCl3) of compound 10a: 

 

13C NMR (125 MHz, CDCl3) of compound 10a: 
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DEPT (125 MHz, CDCl3) of compound 10a: 

 

 

 

1H NMR (400 MHz, CDCl3) of compound 10b: 
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13C NMR (125 MHz, CDCl3) of compound 10b: 

 

 

 

DEPT (125 MHz, CDCl3) of compound 10b: 
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HRMS (ESI-TOF) of compound 10b: 
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1H NMR (400 MHz, CDCl3) of compound 10c: 

 

 

13C NMR (125 MHz, CDCl3) of compound 10c: 
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DEPT (125 MHz, CDCl3) of compound 10c: 

 

 

HRMS (ESI-TOF) of compound 10c: 

 

 



78 

 

1H NMR (400 MHz, CDCl3) of compound 10d: 

 

13C NMR (125 MHz, CDCl3) of compound 10d: 

 

 



79 

 

DEPT (125 MHz, CDCl3) of compound 10d: 

 

HRMS (ESI-TOF) of compound 10d: 
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1H NMR (400 MHz, CDCl3) of compound 10e: 

 

19F NMR (376 MHz, CDCl3) of compound 10e: 
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13C NMR (125 MHz, CDCl3) of compound 10e: 

 

 

DEPT (125 MHz, CDCl3) of compound 10e: 
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1H NMR (400 MHz, CDCl3) of compound 10f: 

 

19F NMR (376 MHz, CDCl3) of compound 10f: 
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13C NMR (125 MHz, CDCl3) of compound 10f: 

 

 

 

DEPT (125 MHz, CDCl3) of compound 10f: 
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HRMS (ESI-TOF) of compound 10f: 
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1H NMR (400 MHz, CDCl3) of compound 19: 

 

13C NMR (100 MHz, CDCl3) of compound 19: 
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DEPT (100 MHz, CDCl3) of compound 19: 

 

HRMS (ESI-TOF) of compound 19: 
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1H NMR (400 MHz, CDCl3) of compound 20: 

 

 

13C NMR (125 MHz, CDCl3) of compound 20: 
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DEPT (125 MHz, CDCl3) of compound 20: 

 

HRMS (ESI-TOF) of compound 20: 
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1H NMR (400 MHz, CDCl3) of compound 21: 

 

13C NMR (100 MHz, CDCl3) of compound 21: 
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DEPT (100 MHz, CDCl3) of compound 21: 

HRMS (ESI-TOF) of compound 21: 
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1H NMR (400 MHz, CDCl3) of compound 17: 
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HRMS (ESI-TOF) of compound 17: 
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1H NMR (500 MHz, CD3OD) of Botryllazine A 22: 
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2. HPLC analysis of crude product of reaction of pyrazine with phenylboronic acid 

(Table 2, entry i): 

a. HPLC graph of Pyrazine (as standard): 
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b. HPLC graph of 2-phenyl pyrazine (as standard): 
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c. HPLC graph of reaction mixture: 

 

 


