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SI-1) Time course of reaction for L-histidine in TfOD at 130 °C 
SI-2) Time course of reaction for D-histidine in TfOD at 130 °C 
SI-3) Time course of reaction for histamine in TfOD at 130 °C 
SI-4) Treatment of L-histidine + L-phenylalanine in TfOD(H) at rt for 1 h 
SI-5) Treatment of L-histidine + L-tyrosine in TfOD(H) at rt for 1 h 
The reaction mixture in TfOD(H) (40 µL) was diluted with D2O (400 µL) to subject NMR analysis.  
 
SI-6) NOESY spectrum of L-tyrosine in TfOH-D2O 
 
 

  



SI-1) Time course of reaction for L-histidine in TfOD at 130 °C 
1-1) 6 h 
 

	

	

1-2) 12 h 
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1-3) 24 h 

	

	

1-4) 120 h 
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SI-2) Time course of reaction for D-histidine in TfOD at 130 °C 
2-1) 6 h 
 

	

	

2-2) 12 h 
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2-3) 24 h	

	

	

	

2-4) 120 h 
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SI-3) Time course of reaction for histamine in TfOD at 130 °C 
3-1) 6 h 
 

	

	

3-2) 12 h 

	

PPM

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

       

    

       
       
      
       
      
          
       
       
         

         

         
         
          

           

0
.
6
0

0
.
5
7

1
.
9
7

2
.
0
0

8 6 2 2 2 2 2 2

PPM

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

       

    

       
       
      
       
      
          
       
       
         

         

         
         
          

           

0
.
6
1

0
.
3
1

1
.
9
9

2
.
0
0

8 6 2 2 2 2 2 2

N

N
H

NH2

2 5

TfOD

130 °C

2

N

N
H

NH2

D D

TfOD/D2O (1:10) 



3-3) 24 h 

	

	

3-4) 120 h 
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SI-4) Treatment of L-histidine + L-phenylalanine in TfOD(H) at rt for 1 h 
4-1) TfOH 
 

	

	

4-2) TfOD 
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SI-5) Treatment of L-histidine + L-tyrosine in TfOD(H) at rt for 1 h 
5-1) TfOH 

	

	

5-2) TfOD 

	

 

PPM

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

     

    

       
       
      
       
      
          
       
       
         

         

         
         
          

         

1
.
0
6

0
.
9
5

1
.
9
5

2
.
1
1

2
.
0
0

4
.
3
0

8 6 6 6 6 3 3 2 2 2

PPM

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

      

    

       
       
      
       
      
          
       
       
         

         

         
         
          

          

0
.
8
7

0
.
9
4

2
.
0
9

2
.
0
0

4
.
5
2

8 6 6 3 3 2 2 2

N

N
H

COOH

NH2

TfOH or TfOD

rt

L-1 H2N COOH

+

L-Tyr

OH

TfOD(H)/D2O (1:10) 



SI-6) NOESY spectrum of L-tyrosine in TfOH-D2O 
 
L-Tyrosine (40 mg, 0.22 mmol) was dissolved in TfOH (0.3 mL, 2.66 mmol). The solution was 
diluted with D2O (0.3 mL).  
(Final concentrations of L-tyrosine and TfOH are 0.37 and 4.4 M, respectively.) 
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