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1H NMR spectrum of (S)-1,2,3,6,7,11b-hexahydro-4H-pyrazino[2,1-a]isoquinolin-4-one (S)-1 
(400 MHz, CDCl3) 
1H NMR spectrum of (S)-1,2,3,6,7,11b-hexahydro-4H-pyrazino[2,1-a]isoquinolin-4-one (S)-1 
(400 MHz, CDCl3) 
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13C NMR spectrum of (S)-1,2,3,6,7,11b-hexahydro-4H-pyrazino[2,1-a]isoquinolin-4-one (S)-1 
(100 MHz, CDCl3) 

13C NMR spectrum of (S)-1,2,3,6,7,11b-hexahydro-4H-pyrazino[2,1-a]isoquinolin-4-one (S)-1 
(100 MHz, CDCl3) 
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HRMS spectrum of (S)-1,2,3,6,7,11b-hexahydro-4H-pyrazino[2,1-a]isoquinolin-4-one (S)-1 
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Specific rotation of (S)-1,2,3,6,7,11b-hexahydro-4H-pyrazino[2,1-a]isoquinolin-4-one (S)-1 
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Chiral HPLC chromatogram of (S)-1,2,3,6,7,11b-hexahydro-4H-pyrazino[2,1-a]isoquinolin- 
4-one (S)-1 
The retention time of (R)-1 is 30.3 min and (S)-1 is 33.8 min. 
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1H NMR spectrum of (S)-1,6,7,11b-tetrahydro-4H-pyrazino[2,1-a]isoquinolin-4-one (S)-8 
(400 MHz, CDCl3) 
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13C NMR spectrum of (S)-1,6,7,11b-tetrahydro-4H-pyrazino[2,1-a]isoquinolin-4-one (S)-8 
(100 MHz, CDCl3) 

13C NMR spectrum of (S)-1,6,7,11b-tetrahydro-4H-pyrazino[2,1-a]isoquinolin-4-one (S)-8 
(100 MHz, CDCl3) 
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DEPT spectrum of (S)-1,6,7,11b-tetrahydro-4H-pyrazino[2,1-a]isoquinolin-4-one (S)-8 (100 
MHz, CDCl3)  
DEPT spectrum of (S)-1,6,7,11b-tetrahydro-4H-pyrazino[2,1-a]isoquinolin-4-one (S)-8 (100 
MHz, CDCl3)  
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HRMS spectrum of (S)-1,6,7,11b-tetrahydro-4H-pyrazino[2,1-a]isoquinolin-4-one (S)-8 
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Specific rotation of (S)-1,6,7,11b-tetrahydro-4H-pyrazino[2,1-a]isoquinolin-4-one (S)-8 
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Chiral HPLC chromatogram of (S)-1,6,7,11b-tetrahydro-4H-pyrazino[2,1-a]isoquinolin-4- 
one (S)-8 
The retention time of (R)-8 is 19.8 min and (S)-8 is 24.3 min. 

 
1H NMR spectrum of 6,7-dihydro-4H-pyrazino[2,1-a]isoquinolin-4-one 9 (400 MHz, CDCl3) 
 



 
13C NMR spectrum of 6,7-dihydro-4H-pyrazino[2,1-a]isoquinolin-4-one 9 (100 MHz, CDCl3) 
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HRMS spectrum of 6,7-dihydro-4H-pyrazino[2,1-a]isoquinolin-4-one 9 
 



 
1H NMR spectrum of (±)-1,2,3,6,7,11b-hexahydro-4H-pyrazino[2,1-a]isoquinolin-4-one rac-1 
(400 MHz, CDCl3) 
 

 
13C NMR spectrum of (±)-1,2,3,6,7,11b-hexahydro-4H-pyrazino[2,1-a]isoquinolin-4-one 
rac-1 (100 MHz, CDCl3) 
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HRMS spectrum of (±)-1,2,3,6,7,11b-hexahydro-4H-pyrazino[2,1-a]isoquinolin-4-one rac-1 
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Chiral HPLC chromatogram of (±)-1,2,3,6,7,11b-hexahydro-4H-pyrazino[2,1-a]isoquinolin- 
4-one rac-1 
The retention time of (R)-1 is 30.2 min and (S)-1 is 34.5 min. 

 


