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Data for 2-phenylbenzothiazole 13 
 
 
 
 

 
LC-MS (positive ESI): m/z 212.1 [M+H]+ (100), 213.1 [M+1+H]+ (15.3), 214.1 [M+2+H]+ (5.7) 
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experiments with 2-phenylbenzothiazole 13 
Method A, workup C: 2.2mg (10µmol) 2-phenylbenzothiazole 13 

 
LC-MS (positive ESI): m/z 212.1 [M+H]+ (18.4), 213.1 [M(1D)+H]+ (78.7), 214.1 [M(2D)+H]+ 
(100), 215.1 [M(3D)+H]+ (18.6), 216.0 [M(4D)+H]+ (5.9) : 69% D 
 

 
LC-MS (positive ESI): m/z 212.1 [M+H]+ (24.6), 213.1 [M(1D)+H]+ (92.0), 214.1 [M(2D)+H]+ 
(100), 215.1 [M(3D)+H]+ (18.9), 216.1 [M(4D)+H]+ (5.1) : 65% D 
 

 
LC-MS (positive ESI): m/z 212.1 [M+H]+ (19.2), 213.1 [M(1D)+H]+ (84.3), 214.1 [M(2D)+H]+ 
(100), 215.1 [M(3D)+H]+ (19.4), 216.0 [M(4D)+H]+ (5.3) : 68% D 
 
Average of three reactions: 67% D, Yield: 96%, DCY: 64% 
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13: Method B, workup C: 2.7mg (13µmol) 2-phenylbenzothiazole 13 

 
LC-MS (positive ESI): m/z 212.1 [M+H]+ (7.6), 213.1 [M(1D)+H]+ (47.3), 214.1 [M(2D)+H]+ 
(100), 215.1 [M(3D)+H]+ (17.9), 216.1 [M(4D)+H]+ (5.6) : 80% D 
 

 
LC-MS (positive ESI): m/z 212.2 [M+H]+ (5.8), 213.0 [M(1D)+H]+ (41.1), 214.1 [M(2D)+H]+ 
(100), 215.1 [M(3D)+H]+ (17.8), 216.1 [M(4D)+H]+ (6.6) : 82% D 
 

 
LC-MS (positive ESI): m/z 212.2 [M+H]+ (3.2), 213.0 [M(1D)+H]+ (32.3), 214.1 [M(2D)+H]+ 
(100), 215.1 [M(3D)+H]+ (16.9), 216.1 [M(4D)+H]+ (5.8) : 85% D 
 
Average of three reactions: 82% D, Yield: 96%, DCY: 8% 
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13: 1H-NMR reference 
 
 
 
 
 
 
 
 
 
 
 
 
 
13: 1H-NMR method A, workup C 
 
 
 
 
 
 
 
 
 
 
 
 
 
13: 1H-NMR method B, workup C 
 
 

 

 

 

 

 

 

 

 

Deuterium incorporation: red arrow. Reference-integral: blue arrow.   
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13: 1H-NMR reference (full spectra) 
 
 
 
 
 
 
 
 
 
 
 
 
 
13: 1H-NMR method A, workup C (full spectra) 
 
 
 
 
 
 
 
 
 
 
 
 
 
13: 1H-NMR method B, workup C (full spectra) 
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Data for 4-acetylbiphenyl 14 
 
 
 
 

 
LC-MS (positive ESI): m/z 197.1 [M+H]+ (100), 198.1 [M+1+H]+ (16.4), 199.1 [M+2+H]+ (1.6) 
  

O
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Deuterium experiments with 4-acetylbiphenyl 14 
Method A, workup C: 2.1mg (11µmol) 4-acetylbiphenyl 14 

 
LC-MS (positive ESI): m/z 197.1 [M+H]+ (46.8), 198.1 [M(1D)+H]+ (100), 199.1 [M(2D)+H]+ 
(73.4), 200.1 [M(3D)+H]+ (9.2) : 52% D 
 

 
LC-MS (positive ESI): m/z 197.1 [M+H]+ (49.1), 198.1 [M(1D)+H]+ (100), 199.1 [M(2D)+H]+ 
(68.9), 200.1 [M(3D)+H]+ (10.1) : 51% D 
 

 
LC-MS (positive ESI): m/z 197.1 [M+H]+ (48.4), 198.1 [M(1D)+H]+ (100), 199.1 [M(2D)+H]+ 
(70.9), 200.1 [M(3D)+H]+ (12.1) : 51% D 
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Average of three reactions: 51% D, Yield: 96%, DCY: 49% 
14: Method B, workup C: 2.5mg (13µmol) 4-acetylbiphenyl 14 

 
LC-MS (positive ESI): m/z 197.1 [M+H]+ (62.9), 198.1 [M(1D)+H]+ (100), 199.2 [M(2D)+H]+ 
(51.9), 200.1 [M(3D)+H]+ (7.9) : 43% D 
 

 
LC-MS (positive ESI): m/z 197.1 [M+H]+ (57.2), 198.1 [M(1D)+H]+ (100), 199.1 [M(2D)+H]+ 
(51.8), 200.1 [M(3D)+H]+ (7.9) : 45% D 
 

 
LC-MS (positive ESI): m/z 197.1 [M+H]+ (59.8), 198.1 [M(1D)+H]+ (100), 199.1 [M(2D)+H]+ 
(52.7), 200.1 [M(3D)+H]+ (8.4) : 44% D 
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Average of three reactions: 44% D, Yield 95%, DCY: 4% 
14: 1H-NMR reference 
 
 
 
 
 
 
 
 
 
 
 
 
 
14: 1H-NMR method A, workup C 
 
 
 
 
 
 
 
 
 
 
 
 
 
14: 1H-NMR method B, workup C 
 
 

 

 

 

 

 

 

 

 

Deuterium incorporation: red arrow. Reference-integral: blue arrow.   
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Data for Fenofibrate 15 
 
 
 
 
 

 
LC-MS (positive ESI): m/z 361.1 [M+H]+ (100), 362.1 [M+1+H]+ (23.7), 363.1 [M+2+H]+ (35.6), 
364.1 [M+3+H]+ (7.2) 
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Deuterium experiments with Fenofibrate 15 
Method D: 5.0mg (14µmol) Fenofibrate 15 

 
LC-MS (positive ESI): m/z 361.1 [M+H]+ (24.6), 362.2 [M(1D)+H]+ (71.7), 363.1 [M(2D)+H]+ 
(100), 364.1 [M(3D)+H]+ (69), 365.1 [M(4D)+H]+ (43.6), 366.1 [M(5D)+H]+ (19.6) : 40% D 
 

 
LC-MS (positive ESI): m/z 361.1 [M+H]+ (34.9), 362.2 [M(1D)+H]+ (87.6), 363.1 [M(2D)+H]+ 
(100), 364.1 [M(3D)+H]+ (88.2), 365.1 [M(4D)+H]+ (41.6), 366.1 [M(5D)+H]+ (19.5) : 37% D 
 

 
LC-MS (positive ESI): m/z 361.1 [M+H]+ (30.3), 362.1 [M(1D)+H]+ (84.1), 363.1 [M(2D)+H]+ 
(100), 364.1 [M(3D)+H]+ (71.9), 365.1 [M(4D)+H]+ (44.4), 366.1 [M(5D)+H]+ (17.5) : 37% D 
 
Average of three reactions: 38% D, Yield: 94%, DCY: 71%  
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15: Method E: 5.0mg (14µmol) Fenofibrate 15, 0.1 eq catalyst  

 
LC-MS (positive ESI): m/z 361.1 [M+H]+ (26.6), 362.1 [M(1D)+H]+ (80.0), 363.1 [M(2D)+H]+ 
(100), 364.1 [M(3D)+H]+ (78.7), 365.1 [M(4D)+H]+ (45.4), 366.1 [M(5D)+H]+ (19.1) : 39% D 
 

 
LC-MS (positive ESI): m/z 361.2 [M+H]+ (20.0), 362.1 [M(1D)+H]+ (65.5), 363.1 [M(2D)+H]+ 
(100), 364.1 [M(3D)+H]+ (76.7), 365.2 [M(4D)+H]+ (49.4), 366.2 [M(5D)+H]+ (22.4) : 44% D 
 

 
LC-MS (positive ESI): m/z 361.1 [M+H]+ (26.3), 362.1 [M(1D)+H]+ (74.8), 363.1 [M(2D)+H]+ 
(100), 364.2 [M(3D)+H]+ (75.7), 365.1 [M(4D)+H]+ (43.8), 366.2 [M(5D)+H]+ (19.4) : 41% D 
 
Average of three reactions: 40% D, Yield: 76%, DCY: 61%  
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15: Method E: 5.0mg (14µmol) Fenofibrate 15, 0.2 eq catalyst  

 
LC-MS (positive ESI): m/z 361.1 [M+H]+ (23.0), 362.1 [M(1D)+H]+ (71.3), 363.2 [M(2D)+H]+ 
(100), 364.2 [M(3D)+H]+ (83.7), 365.2 [M(4D)+H]+ (47.8), 366.2 [M(5D)+H]+ (21.3) : 43% D 
 

 
LC-MS (positive ESI): m/z 361.1 [M+H]+ (22.1), 362.1 [M(1D)+H]+ (73.3), 363.1 [M(2D)+H]+ 
(100), 364.1 [M(3D)+H]+ (82.6), 365.1 [M(4D)+H]+ (54.3), 366.1 [M(5D)+H]+ (25.4) : 45% D 
 

 
LC-MS (positive ESI): m/z 361.1 [M+H]+ (26.7), 362.1 [M(1D)+H]+ (83.5), 363.1 [M(2D)+H]+ 
(100), 364.1 [M(3D)+H]+ (87.7), 365.2 [M(4D)+H]+ (48.0), 366.2 [M(5D)+H]+ (21.3) : 41% D 
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Average of three reactions: 43% D, Yield: 75%, DCY: 65% 
15: Method E: 5.0mg (14µmol) Fenofibrate 15, 0.4 eq catalyst  

 
LC-MS (positive ESI): m/z 361.1 [M+H]+ (29.3), 362.1 [M(1D)+H]+ (80.3), 363.1 [M(2D)+H]+ 
(100), 364.1 [M(3D)+H]+ (75.5), 365.1 [M(4D)+H]+ (43.2), 366.1 [M(5D)+H]+ (18.9) : 39% D 
 

 
LC-MS (positive ESI): m/z 361.1 [M+H]+ (27.7), 362.1 [M(1D)+H]+ (82.7), 363.1 [M(2D)+H]+ 
(100), 364.2 [M(3D)+H]+ (75.0), 365.1 [M(4D)+H]+ (45.9), 366.2 [M(5D)+H]+ (19.4) : 40% D 
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Average of two reactions: 40% D, Yield: 85%, DCY: 68% 
15: 1H-NMR reference 
 
 
 
 
 
 
 
 
 
 
 
 
15: 1H-NMR method D 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Deuterium incorporation: red arrow. Reference-integral: blue arrow.  
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15: 1H-NMR method E (0.1 eq catalyst) 
 
 
 
 
 
 
 
 
 
 
 
 
15: 1H-NMR method E (0.2 eq catalyst) 
 
 
 
 
 
 
 
 
 
 
 
15: 1H-NMR method E (0.4 eq catalyst) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Deuterium incorporation: red arrow. Reference-integral: blue arrow.  



116 
 

Data for Dolasetron 16  

 

 

 

 

LC-MS (positive ESI): m/z 325.2 [M+H]+ (100), 326.2 [M+1+H]+ (20.0), 327.2 [M+2+H]+ (3.0) 
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Deuterium experiments with Dolasetron 16 
Method D: 4.6mg (14µmol) Dolasetron 16 

 
LC-MS (positive ESI): m/z 325.2 [M+H]+ (54.4), 326.1 [M(1D)+H]+ (100), 327.2 [M(2D)+H]+ 
(26.6), 328.2 [M(3D)+H]+ (10.7), 329.2 [M(4D)+H]+ (6.6) : 43% D 
 

 
LC-MS (positive ESI): m/z 325.1 [M+H]+ (45.1), 326.1 [M(1D)+H]+ (100), 327.2 [M(2D)+H]+ 
(24.8), 328.2 [M(3D)+H]+ (9.1), 329.2 [M(4D)+H]+ (5.6) : 45% D 
 

 
LC-MS (positive ESI): m/z 325.2 [M+H]+ (43.8), 326.2 [M(1D)+H]+ (100), 327.2 [M(2D)+H]+ 
(22.6), 328.1 [M(3D)+H]+ (8.7), 329.0 [M(4D)+H]+ (2.3) : 42% D 
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Average of three reactions: 43% D, Yield: 94%, DCY: 40% 
16: Method E: 4.6mg (14µmol) Dolasetron 16, 0.1 eq catalyst  

 
LC-MS (positive ESI): m/z 325.2 [M+H]+ (80.3), 326.2 [M(1D)+H]+ (100), 327.1 [M(2D)+H]+ 
(44.1), 328.2 [M(3D)+H]+ (44.7), 329.1 [M(4D)+H]+ (18.5) : 61% D 
 

 
LC-MS (positive ESI): m/z 325.2 [M+H]+ (75.5), 326.2 [M(1D)+H]+ (100), 327.2 [M(2D)+H]+ 
(50.1), 328.2 [M(3D)+H]+ (44.4), 329.2 [M(4D)+H]+ (18.7) : 62% D 
 

 
LC-MS (positive ESI): m/z 325.1 [M+H]+ (78.5), 326.2 [M(1D)+H]+ (100), 327.2 [M(2D)+H]+ 
(48.6), 328.1 [M(3D)+H]+ (43.7), 329.1 [M(4D)+H]+ (18.7) : 62% D 
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Average of three reactions: 62% D, Yield: 95%, DCY: 59% 
16: Method E: 4.6mg (14µmol) Dolasetron 16, 0.2 eq catalyst 

 
LC-MS (positive ESI): m/z 325.2 [M+H]+ (93.5), 326.2 [M(1D)+H]+ (58.2), 327.2 [M(2D)+H]+ 
(100), 328.2 [M(3D)+H]+ (57.0), 329.1 [M(4D)+H]+ (16.3) : 68% D 
 

 
LC-MS (positive ESI): m/z 325.1 [M+H]+ (69.3), 326.2 [M(1D)+H]+ (56.6), 327.1 [M(2D)+H]+ 
(100), 328.2 [M(3D)+H]+ (62.4), 329.2 [M(4D)+H]+ (21.0) : 77% D 
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LC-MS (positive ESI): m/z 325.2 [M+H]+ (72.4), 326.1 [M(1D)+H]+ (50.1), 327.2 [M(2D)+H]+ 
(100), 328.2 [M(3D)+H]+ (59.9), 329.2 [M(4D)+H]+ (16.1) : 73% D 
 
Average of three reactions: 73% D, Yield: 93%, DCY: 68% 
16: Method E: 4.6mg (14µmol) Dolasetron 16, 0.4 eq catalyst 

 
LC-MS (positive ESI): m/z 325.1 [M+H]+ (59.3), 326.2 [M(1D)+H]+ (33.8), 327.2 [M(2D)+H]+ 
(100), 328.2 [M(3D)+H]+ (54.3), 329.2 [M(4D)+H]+ (12.6) : 80% D 
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LC-MS (positive ESI): m/z 325.2 [M+H]+ (63.4), 326.1 [M(1D)+H]+ (33.2), 327.1 [M(2D)+H]+ 
(100), 328.1 [M(3D)+H]+ (47.4), 329.2 [M(4D)+H]+ (12.5) : 74% D 
 
Average of two reactions: 77% D, Yield: 90%, DCY: 69% 
16: 1H-NMR reference 
 
 
 
 
 
 
 
 
 
 
 
 
16: 1H-NMR method D 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Deuterium incorporation: red arrow. Reference-integral: blue arrow.  
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16: 1H-NMR method E (0.1 eq catalyst) 
 
 
 
 
 
 
 
 
 
 
 
 
16: 1H-NMR method E (0.2 eq catalyst) 
 
 
 
 
 
 
 
 
 
 
 
 
16: 1H-NMR method E (0.4 eq catalyst) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Deuterium incorporation: red arrow. Reference-integral: blue arrow.  
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Data for Celecoxib 17  
 
 
 
 
 
 
 
 
 
 

 
LC-MS (positive ESI): m/z 382.1 [M+H]+ (100), 383.1 [M+1+H]+ (19.1), 384.1 [M+2+H]+ (6.9), 
385.1 [M+3+H]+ (1.0) 
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Deuterium experiments with Celecoxib 17 
Method D: 5.4mg (14µmol) Celecoxib 17 

 
LC-MS (positive ESI): m/z 382.2 [M+H]+ (36.7), 383.1 [M(1D)+H]+ (100), 384.1 [M(2D)+H]+ 
(81.8), 385.1 [M(3D)+H]+ (19.3), 386.1 [M(4D)+H]+ (5.3) : 57% D 
 

 
LC-MS (positive ESI): m/z 382.1 [M+H]+ (37.1), 383.1 [M(1D)+H]+ (100), 384.1 [M(2D)+H]+ 
(87.2), 385.1 [M(3D)+H]+ (20.4), 386.1 [M(4D)+H]+ (4.6) : 58% D 
 

 
LC-MS (positive ESI): m/z 382.1 [M+H]+ (30.6), 383.1 [M(1D)+H]+ (99.1), 384.1 [M(2D)+H]+ 
(100), 385.1 [M(3D)+H]+ (21.7), 386.1 [M(4D)+H]+ (5.6) : 62% D 
 
Average of three reactions: 59% D, Yield 80%, DCY: 47% 
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17: Method E: 4.1mg (10µmol) Celecoxib 18, 0.1 eq catalyst  

 
LC-MS (positive ESI): m/z 382.1 [M+H]+ (22.1), 383.1 [M(1D)+H]+ (86.7), 384.1 [M(2D)+H]+ 
(100), 385.1 [M(3D)+H]+ (21.8), 386.2 [M(4D)+H]+ (5.7) : 68% D 
 

 
LC-MS (positive ESI): m/z 382.1 [M+H]+ (20.2), 383.1 [M(1D)+H]+ (84.2), 384.1 [M(2D)+H]+ 
(100), 385.1 [M(3D)+H]+ (21.6), 386.1 [M(4D)+H]+ (6.1) : 67% D 
 

 
LC-MS (positive ESI): m/z 382.1 [M+H]+ (23.8), 383.1 [M(1D)+H]+ (87.7), 384.1 [M(2D)+H]+ 
(100), 385.1 [M(3D)+H]+ (25.0), 386.1 [M(4D)+H]+ (7.2) : 67% D 
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Average of three reactions: 67% D, Yield: 81%, DCY: 54% 
17: Method E: 4.1mg (10µmol) Celecoxib 18, 0.2 eq catalyst 

 
LC-MS (positive ESI): m/z 382.1 [M+H]+ (25.9), 383.1 [M(1D)+H]+ (100), 384.1 [M(2D)+H]+ 
(98.7), 385.1 [M(3D)+H]+ (23.8), 386.1 [M(4D)+H]+ (7.1) : 64% D 
 

 
LC-MS (positive ESI): m/z 382.1 [M+H]+ (29.2), 383.1 [M(1D)+H]+ (100), 384.1 [M(2D)+H]+ 
(98.6), 385.1 [M(3D)+H]+ (23.6), 386.1 [M(4D)+H]+ (6.1) : 63% D 
 

 
LC-MS (positive ESI): m/z 382.1 [M+H]+ (23.7), 383.1 [M(1D)+H]+ (95.8), 384.1 [M(2D)+H]+ 
(100), 385.1 [M(3D)+H]+ (22.3), 386.1 [M(4D)+H]+ (6.3) : 65% D 
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Average of three reactions: 64% D, Yield: 80%, DCY: 51% 
18: 1H-NMR reference 
 
 
 
 
 
 
 
 
 
17: 1H-NMR method D 
 
 
 
 
 
 
 
 
 
17: 1H-NMR method E (0.1 eq catalyst) 
 
 
 
 
 
 
 
 
 
17: 1H-NMR method E (0.2 eq catalyst) 
 
 
 
 
 
 
 
 
 
 
 
Deuterium incorporation: red arrow. Reference-integral: blue arrow.
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Data for Paracetamol 18  
 
 
 
 
 
 
 

 
LC-MS (positive ESI): m/z 152.1 [M+H]+ (100), 153.1 [M+1+H]+ (9.7), 154.2 [M+2+H]+ (0.8) 
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Deuterium experiments with Paracetamol 18 
Method D: 2.1mg (11µmol) Paracetamol 18 

 
LC-MS (positive ESI): m/z 152.1 [M+H]+ (68.7), 153.1 [M(1D)+H]+ (100), 154.1 [M(2D)+H]+ 
(38.0), 155.1 [M(3D)+H]+ (12.3) : 44% D 
 

 
LC-MS (positive ESI): m/z 152.1 [M+H]+ (56.4), 153.1 [M(1D)+H]+ (100), 154.1 [M(2D)+H]+ 
(54.1), 155.1 [M(3D)+H]+ (19.7) : 54% D 
 

 
LC-MS (positive ESI): m/z 152.1 [M+H]+ (65.9), 153.1 [M(1D)+H]+ (100), 154.1 [M(2D)+H]+ 
(44.7), 155.1 [M(3D)+H]+ (19.6) : 49% D 
 
Average of three reactions: 49% D, Yield: 85%, DCY: 42% 
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18: Method E: 2.1mg (14µmol) Paracetamol 18, 0.1 eq catalyst  

 
LC-MS (positive ESI): m/z 152.1 [M+H]+ (68.8), 153.1 [M(1D)+H]+ (100), 154.1 [M(2D)+H]+ 
(41.4), 155.1 [M(3D)+H]+ (3.5) : 40% D 
 

 
LC-MS (positive ESI): m/z 152.1 [M+H]+ (54.2), 153.1 [M(1D)+H]+ (100), 154.1 [M(2D)+H]+ 
(50.4), 155.1 [M(3D)+H]+ (5.1) : 46% D 
 

 
LC-MS (positive ESI): m/z 152.1 [M+H]+ (41.0), 153.1 [M(1D)+H]+ (100), 154.1 [M(2D)+H]+ 
(63.0), 155.1 [M(3D)+H]+ (7.6) : 54% D 
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Average of three reactions: 47% D, Yield: 86%, DCY: 40% 
18: Method E: 2.1mg (14mmol) Paracetamol 17, 0.2 eq catalyst  

 
LC-MS (positive ESI): m/z 152.1 [M+H]+ (34.2), 153.1 [M(1D)+H]+ (100), 154.1 [M(2D)+H]+ 
(58.4), 155.1 [M(3D)+H]+ (4.7) : 55% D 
 

 
LC-MS (positive ESI): m/z 152.2 [M+H]+ (31.1), 153.1 [M(1D)+H]+ (100), 154.1 [M(2D)+H]+ 
(64.3), 155.1 [M(3D)+H]+ (6.4) : 58% D 
 

 
LC-MS (positive ESI): m/z 152.1 [M+H]+ (23.0), 153.1 [M(1D)+H]+ (70.9), 154.1 [M(2D)+H]+ 
(100), 155.0 [M(3D)+H]+ (6.6) : 66% D 
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Average of three reactions: 60% D, Yield: 80%, DCY: 48% 
18: 1H-NMR reference (MeOD-d4) 
 
 
 
 
 
 
 
 
 
18: 1H-NMR method D 
 
 
 
 
 
 
 
 
 
18: 1H-NMR method E (0.1 eq catalyst) 
 
 
 
 
 
 
 
 
 
18: 1H-NMR method E (0.2 eq catalyst) 
 
 
 
 
 
 
 
 
 
 
Deuterium incorporation: red arrow. Reference-integral: blue arrow.  
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Summary pre-activation of catalyst with H2 gas:  
 

 

 

2.Tritium experiments 
Tritium experiment 4-Acetylbiphenyl 14 
5.3 mg (27.0 mol) 4-Acetylbiphenyl 14 and 1.2 mg Kerr PF6 (cas1019852-99-3) (4,4 mol%) 
were placed in a 1 mL reaction flask and dissolved in 0.7 mL dry DCM. The 1 mL reaction flask 
was adapted to a tritium manifold and the solution was frozen in liquid nitrogen. The flask was 
evacuated, charged with tritium (48100 MBq, 21.7 µmol, 0,9 eq). (pressure 52 mbar) The 
reaction mixture was then allowed to warm to room temperature before stirring at rt for 5 
hours. After removal of solvent in vacuo the labile tritium was exchanged and removed by 
addition of methanol and a freeze-drying process (three times repeated). The solid residue 
was dissolved in 3 mL methanol. Purification and isolation via HPLC (Phenomenex Gemini NX 
C18 10x150 mm, 5 µm, 5 mL/min flow, ACN/water gradient program) give (5,2 mg, 30346 
MBq, 63.1 % RCY, 1147 GBq/mmol (31 Ci/mmol).  
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4-Acetylbiphenyl – reference mass spectra  

 

 

m/z 197.09 [M+H]+ (100), 198.09 [M+1+H]+ (15.1), 199.10 [M+2+H]+ (1.4) 
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4-Acetylbiphenyl – mass spectra for tritium experiment  
 

 

m/z 197.09 [M+H]+ (45.9), 198.09 [M+1+H]+ (7.2), 199.10 [M+2+H]+ (100), 200.10 [M+3+H]+ 
(16.4), 201.11 [M+4+H]+ (58.1), 202.11 [M+5+H]+ (8.5), 203.11 [M+6+H]+ (1.1) 

22,7 % T0 
49,2 % T1 → x 29 Ci/mmol → 14,3 Ci/mmol 
28,1 % T2 → x 58 Ci/mmol → 16,3 Ci/mmol 
0,1 % T3 → x 87 Ci/mmol → 0,1 Ci/mmol 
100,0 %    30,6 Ci/mmol → 31 Ci/mmol 
  

O
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4-Acetylbphenyl – reference 1H-NMR (500MHz, DMSO-d6) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4-Acetylbphenyl – 1H-NMR (500MHz, DMSO-d6)  
tritium experiment  
 
 
 
 
 
 
 
 
 
 
 
 
 
4-Acetylbphenyl – 3H-NMR (533MHz, DMSO-d6), tritium experiment  
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Tritium experiment fenofibrate 15 
 
4.60 mg (12.6 µmol) fenofibrate 15 and 2.2 mg Kerr BArF (cas 1628471-64-6) (10 mol%) were 
placed in a 1 mL reaction flask and dissolved in 0.7 mL dry isopropyl acetate. The reaction flask 
was adapted to a tritium manifold (TRITEC) and the solution was frozen in liquid nitrogen (-
196°C). The flask was evacuated, charged with tritium (30010 MBq, 13.7 µmol T2, 1.1 eq, 
pressure 21 mbar. The reaction mixture was then allowed to warm to room temperature 
before stirring at rt for 5 hours. Then the valve between the reaction flask and a flask with 
60.0 mg (264,3µmol) PtO2 suspended in 1 ml methanol were opened for 18h to react the H/T-
atmosphere to get THO. Then all volatile components were distilled into an ampule in vacuo 
at -196°C. The labile tritium was exchanged and removed by addition of methanol and a 
freeze-drying process (three times repeated). 
The solid residue was dissolved in 3 mL methanol. Purification and isolation via HPLC 
(Phenomenex Gemini NX C18 10x150 mm, 5 µm, 5 mL/min flow, ACN/water gradient 
program) to give (4.6 mg, 13940 MBq , 46,5 % RCY, 1088 GBq/mmol (29.5 Ci/mmol). The waste 
ampule with all the volatile tritium species contained 14450 MBq (48 %). HPLC-waste: (555 
MBq).  
 
RCY = 13940 Mbq/30010 MBq = 46,5 %, purity >98% UV and RD.   
 
Activity recovery: 13940 MBq product + 15005 MBq (volatile waste/THO) = 96%  
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Fenofibrate – reference mass spectra  
 

 
m/z 361.09 [M+H]+ (100), 362.09 [M+1+H]+ (22.4), 363.08 [M+2+H]+ (34.4), 364.09 [M+3+H]+ 
(7.4), 365.09 [M+4+H]+ (1.0) 

 

  

Cl

O

O
O

O

15
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Fenofibrate – mass spectra for tritium experiment 1 
 

 
m/z 361.09 [M+H]+ (59.6), 362.09 [M+1+H]+ (13.5), 363.09 [M+2+H]+ (100), 364.10 [M+3+H]+ 
(22.3), 365.10 [M+4+H]+ (68.3), 366.10 [M+5+H]+ (14.9), 367.11 [M+6+H]+ (24.4), 368.11 
[M+7+H]+ (5.0), 369.10 [M+8+H]+ (4.6), 370.26 [M+9+H]+ (8.6), 371.27 [M+10+H]+ (2.0) 

31,4 % T0 
41.8 % T1 → x 29 Ci/mmol → 12.1 Ci/mmol 
21.2 % T2 → x 58 Ci/mmol → 12.3 Ci/mmol 
5.1 % T3 → x 87 Ci/mmol → 4.4 Ci/mmol 
0.5 % T4 → x 116 Ci/mmol → 0.5 Ci/mmol 
100,0 %    29.491 Ci/mmol → 29.5 Ci/mmol 
  

Cl

O

O
O

O

15
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Fenofibrate – HPLC, tritium experiment (radioactivity detector) 

 
Fenofibrate – HPLC, tritium experiment  (UV 210nm) 
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Fenofibrate – reference 1H-NMR (500MHz, DMSO-d6) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fenofibrate – 1H-NMR (500MHz, DMSO-d6)  
tritium experiment  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fenofibrate – 3H-NMR (533MHz, DMSO-d6), tritium experiment  
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O
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Tritium Experiment Fenofibrate 15 (10 eq. T2) 

1.40 mg (3.9 mmol) fenofibrate 15 and 0.67 mg Kerr BArF (cas 1628471-64-6) (10 mol%) were 
placed in a 1 mL reaction flask and dissolved in 0.7 mL dry isopropyl acetate. The reaction flask 
was adapted to a tritium manifold (TRITEC) and the solution was frozen in liquid nitrogen (-
196°C). The flask was evacuated, charged with tritium (85220 MBq, 39.4 mmol T2, 10.1 eq, 
pressure 74 mbar). The reaction mixture was then allowed to warm to room temperature 
before stirring at rt for 5 hours. Then all volatile components were distilled into an ampule in 
vacuo at -196°C. The labile tritium was exchanged and removed by addition of methanol and 
a freeze-drying process (three times repeated). 
The solid residue was dissolved in 3 mL methanol. Purification and isolation via HPLC 
(Phenomenex Gemini NX C18 10x150 mm, 5 mm, 5 mL/min flow, ACN/water gradient 
program) to give 3H-15 (1.10 mg, 9630 MBq, 11.3 % RCY, 3537 GBq/mmol (95 Ci/mmol).  
RCY = 9630 Mbq/85220 MBq = 11.3 %  
 

HPLC (RD), purity > 98% 
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MS-spectra:  
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Tritium experiment dolasetron 16 
 
4.10 mg (12.6 mmol) dolasetron 16 and 1.3 mg Kerr PF6 (cas 1019852-99-3) (10 mol%) were 
placed in a 1 mL reaction flask and dissolved in 0.7 mL dry isopropyl acetate. The reaction flask 
was adapted to a tritium manifold (TRITEC) and the solution was frozen in liquid nitrogen  
(-196°C). The flask was evacuated, charged with tritium (27605 MBq, 12.76 mmol T2, 1 eq, 
pressure 25 mbar). The reaction mixture was then allowed to warm to room temperature 
before stirring at rt for 5 hours. Then all volatile components were distilled into an ampule in 
vacuo at -196°C. The labile tritium was exchanged and removed by addition of methanol and 
a freeze-drying process (three times repeated). 
The solid residue was dissolved in 3 mL methanol. Purification and isolation via HPLC 
(Phenomenex Gemini NX C18 10x150 mm, 5 mm, 5 mL/min flow, ACN/water gradient 
program) to give  3.4 mg, 3471 MBq , 328 GBq/mmol (8,9 Ci/mmol) of 3H-16.  
 
RCY = 3471 Mbq/27605 MBq = 12,6 % purity >98% RD.   
 
HPLC, tritium experiment  (UV 210nm) 
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Dolasetron - HPLC, tritium experiment (radioactivity detector) 
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Tritium experiment celecoxib 17 
 
5.40 mg (14.17 mmol) Celecoxib  17 and 2.4 mg Kerr BArF (cas 1628471-64-6) (10 mol%) were 
placed in a 1 mL reaction flask and dissolved in 0.7 mL dry isopropyl acetate. The reaction flask 
was adapted to a tritium manifold (TRITEC) and the solution was frozen in liquid nitrogen  
(-196°C). The flask was evacuated, charged with tritium (30606 MBq, 14.16 mmol T2, 1 eq, 
pressure 23 mbar). The reaction mixture was then allowed to warm to room temperature 
before stirring at rt for 5 hours. Then all volatile components were distilled into an ampule in 
vacuo at -196°C. The labile tritium was exchanged and removed by addition of methanol and 
a freeze-drying process (three times repeated). 
The solid residue was dissolved in 3 mL methanol. Purification and isolation via HPLC 
(Phenomenex Gemini NX C18 10x150 mm, 5 mm, 5 mL/min flow, ACN/water gradient 
program) to give  (4.9 mg, 9625 MBq,  752 GBq/mmol (20,3 Ci/mmol) of 3H-17.  
 
RCY = 9625 Mbq/30606 MBq = 31,4 %, purity >98% UV and RD.   
 
HPLC, tritium experiment  (UV 210nm) 
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HPLC, tritium experiment  (RD) 
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Tritium Experiment Celecoxib 17 (10 eq. T2) 

1.50 mg (3.93 mmol) Celecoxib  17 and 0.68 mg Kerr BArF (cas 1628471-64-6) (10 mol%) were 
placed in a 1 mL reaction flask and dissolved in 0.7 mL dry isopropyl acetate. The reaction flask 
was adapted to a tritium manifold (TRITEC) and the solution was frozen in liquid nitrogen  
(-196°C). The flask was evacuated, charged with tritium (81610 MBq, 37.77 mmol T2, 9.6 eq, 
pressure 71 mbar). The reaction mixture was then allowed to warm to room temperature 
before stirring at rt for 5 hours. Then all volatile components were distilled into an ampule in 
vacuo at -196°C. The labile tritium was exchanged and removed by addition of methanol and 
a freeze-drying process (three times repeated). 
The solid residue was dissolved in 3 mL methanol. Purification and isolation via HPLC 
(Phenomenex Gemini NX C18 10x150 mm, 5 mm, 5 mL/min flow, ACN/water gradient 
program) to give 3H-17 (1.10 mg, 5125 MBq, 6.3% RCY, 1720 GBq/mmol (46 Ci/mmol).  
RCY = 5125 Mbq/81610MBq = 6.3 %  
 

HPLC (RD): >98% purity 
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Tritium experiment Paracetamol 18 
 
2.30 mg (15.2 mmol) Paracetamol 18 and 1.4 mg Kerr PF6 (cas1019852-99-3)  (10 mol%) were 
placed in a 1 mL reaction flask and dissolved in 0.7 mL dry isopropyl acetate. The reaction flask 
was adapted to a tritium manifold (TRITEC) and the solution was frozen in liquid nitrogen  
(-196°C). The flask was evacuated, charged with tritium (30606 MBq, 14.16 mmol T2, 0.93 eq, 
pressure 24 mbar. The reaction mixture was then allowed to warm to room temperature 
before stirring at rt for 5 hours. Then all volatile components were distilled into an ampule in 
vacuo at -196°C. The labile tritium was exchanged and removed by addition of methanol and 
a freeze-drying process (three times repeated). The solid residue was dissolved  in 2 mL 
methanol/ water 1/1. Purification and isolation via HPLC (Phenomenex Synergi™ 4 µm Polar-
RP 80 Å, LC Column 150 x 10 mm, 4 µm, 5 mL/min flow, ACN/water gradient program) to 
give  (2.2 mg, 11125 MBq, 734 GBq/mmol (19,8 Ci/mmol).  
 
RCY = 11125 Mbq/30606 MBq = 36,3 %  
 
HPLC, tritium experiment  (UV 210nm) 
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HPLC, tritium experiment  (RD) 
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Spec. Activity: 19.8 Ci/mmol  
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6. Influence of basic or acidic additives in the HIE reaction of dolasetron 16 
 
 
Table S5: basic or acidic additives in the HIE reaction of dolasetron 16 

 
 

In conclusion especially acidic additives have a negative effect on the HIE reaction of 
dolasetron 16 with catalyst 2.    

Dolasetron HIE additive

Entry Additive DCY
1 no 45%
2 1 eq. Et3N 20%
3 0,3 eq. TFA 9%
4 1 eq. TFA 5%
5 2 eq. TFA 4%
6 3 eq. TFA 3%
7 1 eq. HCO2H 2%
8 2 eq. HCL 1%



159 
 

Table S5, entry 2, General HIE protocol D: 
3,9 mg Dolesatron, 10 mol% Kerr PF6, Isopropyl acetate, 1Eq D2, 1Eq Et3N, 2h RT:   
LC-MS Chromatogram: DAD1 = 210 nm; DAD2 =254 nm; MS-TIC and MS spectra (peak 2.120 
min) 

 
 
Result:  19,9% DCY 
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Table S5, entry 3, General HIE protocol D: 
3,9 mg Dolesatron, 10 mol% Kerr PF6, Isopropyl acetate, 1Eq D2, 0,3Eq TFA, 2h RT:   
LC-MS Chromatogram: DAD1 = 210 nm; DAD2 =254 nm; MS-TIC and MS spectra (peak 2.120 
min) 

 
 
Result:  9,1% DCY 
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Table S5, entry 4, General HIE protocol D: 
3,9 mg Dolesatron, 10 mol% Kerr PF6, Isopropyl acetate, 1Eq D2, 1Eq TFA, 2h RT:   
LC-MS Chromatogram: DAD1 = 210 nm; DAD2 =254 nm; MS-TIC and MS spectra (peak 2.120 
min) 

 
Result:  4,9% DCY 
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Table S5, entry 5, General HIE protocol D: 
3,9 mg Dolesatron, 10 mol% Kerr PF6, Isopropyl acetate, 1Eq D2, 2Eq TFA, 2h RT:   
LC-MS Chromatogram: DAD1 = 210 nm; DAD2 =254 nm; MS-TIC and MS spectra (peak 2.120 
min) 

 
 
Result:  4,1% DCY 
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Table S5, entry 6, General HIE protocol D: 
3,9 mg Dolesatron, 10 mol% Kerr PF6, Isopropyl acetate, 1Eq D2, 3Eq TFA, 2h RT:   
LC-MS Chromatogram: DAD1 = 210 nm; DAD2 =254 nm; MS-TIC and MS spectra (peak 2.120 
min) 

 
 
Result:  3,3% DCY 
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Table S5, entry 7, General HIE protocol D: 
3,9 mg Dolesatron, 10 mol% Kerr PF6, Isopropyl acetate, 1Eq D2, 1HCO2HEq TFA, 2h RT:   
LC-MS Chromatogram: DAD1 = 210 nm; DAD2 =254 nm; MS-TIC and MS spectra (peak 2.120 
min) 

 
 
Result:  1,9% DCY 
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Table S5, entry 8, General HIE protocol D: 
3,9 mg Dolesatron, 10 mol% Kerr PF6, Isopropyl acetate, 1Eq D2, 1HCl Eq TFA, 2h RT:   
LC-MS Chromatogram: DAD1 = 210 nm; DAD2 =254 nm; MS-TIC and MS spectra (peak 2.120 
min) 

 
 
Result:  1,3% DCY 
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The data for figure 1 is based on a literature search in SciFinder (CAS) based on the following search criteria :  

Date: 2nd May 2020 

SciFinder search research topic with the words "synthesis" and "tritium"; refined English only  

SciFinder search research topic with the words "3H" and "tritium"; refined English only  

SciFinder search research topic with the words "hydrogen isotope exchange"; refined English only  
 
The year and month of the publication was converted in a metric scale e.g. 2020.4 to make the graphic easier to read.    

Data of Figure 1 :  

  Title  Citation doi year RCY Ci/T2 spec. Activity Comment 

1 Synthesis of Tritium-Labeled Deoxyglucose 
and Its Derivative 

Sidorov, G. V.; Myasoedov, N. F. 
From Radiochemistry (Moscow, Russian 
Federation) (2020), 62(2), 260-263.   

DOI:10.1134/s10663622200
20150 

2020,4 n/a n/a 7,9 Br/T 

2 Synthesis of Tritium-Labeled Non-Natural 
Analogs of Purine and Pyrimidine 
Nucleosides 

Sidorov, G. V.; Myasoedov, N. F. From 
Radiochemistry (Moscow, Russian Federation) 
(2020), 62(2), 255-259.  

doi.org/10.1134/S10663622
20020149 

2020,4 n/a n/a n/a Br/T 

3 Ruthenium(II)-Catalyzed Hydrogen Isotope 
Exchange of Pharmaceutical Drugs by C-H 
Deuteration and C-H Tritiation 

Mueller, Valentin; Weck, Remo; Derdau, Volker; 
Ackermann, Lutz From ChemCatChem (2020), 
12(1), 100-104.  

DOI:10.1002/cctc.20190205
1 

2020,3 0,3 2,3 5,5 HIE/Ru 

4 An Agonist Radioligand for the 
Proinflammatory Lipid-Activated G Protein-
Coupled Receptor GPR84 Providing 
Structural Insights 

 Koese, Meryem; Pillaiyar, Thanigaimalai; 
Namasivayam, Vigneshwaran; De Filippo, 
Elisabetta; Sylvester, Katharina; Ulven, Trond; 
von Kuegelgen, Ivar; Mueller, Christa E. From 
Journal of Medicinal Chemistry (2020), 63(5), 
2391-2410.   

DOI:10.1021/acs.jmedchem.
9b01339 

2020,3 n/a n/a 60,0 DB/T2 - CRO 
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5 Hydrogen Isotope Exchange Catalyzed by Ru 
Nanocatalysts: Labelling of Complex 
Molecules Containing N-Heterocycles 
and Reaction Mechanism Insights 

Pfeifer, Viktor; Certiat, Marie; Bouzouita, Donia; 
Palazzolo, Alberto; Garcia-Argote, Sebastien; 
Marcon, Elodie; Buisson, David-Alexandre; 
Lesot, Philippe; Maron, Laurent; Chaudret, 
Bruno; et al 
From Chemistry - A European Journal (2020), 
26(22), 4988-4996.  

DOI:10.1002/chem.2019056
51 

2020,3 n/a 6,6 8,7   

      DOI:10.1002/chem.2019056
51 

2020,3 n/a 11,1 24,7 HIE/Ru 

      DOI:10.1002/chem.2019056
51 

2020,3 n/a 12,4 23,7   

6 Synthesis of [3H] and [14C]genipin Queen, Adele. E.; Hesk, David; Lindsay, David. 
M.; Kerr, William. J.; Rehder, Kenneth; Fennell, 
Tim; Mascarella, Wayne; Zhong, Desong; 
Runyon, Scott 
From Journal of Labelled Compounds and 
Radiopharmaceuticals (2020), 63(4), 196-202. 

DOI:10.1002/jlcr.3832 2020,2 6 1,5 69,2 HIE/Ir 

7 Recent advances in iridium(I) catalysis 
towards 
directed hydrogen isotope exchange 

Kerr, William J.; Knox, Gary J.; Paterson, Laura C. 
From Journal of Labelled Compounds and 
Radiopharmaceuticals (2020), Ahead of Print.  

DOI:10.1002/jlcr.3812 2020,2 n/a n/a n/a review/no RCY 

8 C-H Functionalization - Prediction of 
Selectivity in Iridium(I)-
Catalyzed Hydrogen Isotope Exchange Com
petition Reactions 

Valero, Megane; Kruissink, Thomas; Blass, 
Jennifer; Weck, Remo; Guessregen, Stefan; 
Plowright, Alleyn T.; Derdau, Volker From 
Angewandte Chemie, International Edition 
(2020), 59(14), 5626-5631.   

DOI:10.1002/anie.20191422
0 

2020,1 7 2,9 32,3 HIE/Ir 
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9 NHC-Stabilized Iridium Nanoparticles as 
Catalysts in Hydrogen Isotope Exchange 
Reactions of Anilines 

Valero, Megane; Bouzouita, Donia; Palazzolo, 
Alberto; Atzrodt, Jens; Dugave, Christophe; 
Tricard, Simon; Feuillastre, Sophie; Pieters, 
Gregory; Chaudret, Bruno; Derdau, Volker From 
Angewandte Chemie, International Edition 
(2020), 59(9), 3517-3522.  

DOI:10.1002/anie.20191436
9 

2020,1 0,4 10,0 26,0 HIE/Ir 

10  High specific activity tritiation of various 
methylated histamine analogues 

Filer, Crist N.; Andrews, Joseph R.; Do, Ernest; 
Peng, C. T. From Journal of Radioanalytical and 
Nuclear Chemistry (2019), 322(2), 1107-1113.   

DOI:10.1007/s10967-019-
06781-6 

2019,8 n/a n/a n/a Br/T 

11 A convenient synthesis of the muscarinic 
cholinergic antagonist (R)-[N-methyl-3H]
quinuclidinyl benzilate methiodide 

Filer, Crist N.; Seguin, Richard J. 
From Journal of Labelled Compounds and 
Radiopharmaceuticals (2019), 62(9), 604-607.   

DOI:10.1002/jlcr.3775 2019,6 n/a 4,1 n/a MeI 

12  Frustrated Lewis pairs: A real alternative to 
deuteride/tritide reductions 

Doubkova, Sabina; Marek, Ales 
From Journal of Labelled Compounds and 
Radiopharmaceuticals (2019), 62(11), 729-742.  

DOI:10.1002/jlcr.3774 2019,4 20 2,5 27,1 BF6/T2 

13 Synthesis, 3H-labelling and in vitro 
evaluation of a substituted dipiperidine 
alcohol as a potential ligand for chemokine 
receptor 2 

Artelsmair, Markus; Miranda-Azpiazu, Patricia; 
Kingston, Lee; Bergare, Jonas; Schou, Magnus; 
Varrone, Andrea; Elmore, Charles S. 
From Journal of Labelled Compounds and 
Radiopharmaceuticals (2019), 62(6), 265-279.  

DOI:10.1002/jlcr.3731 2019,3 0.2 9,0 24,3 I/T 

14 The synthesis of 3H-labelled 8-azido-N6-
benzyladenine and related compounds for 
Photoaffinity labelling of cytokinin-binding 
proteins 

Letham, David. S.; Zhang, Xue-Dong; Hocart, 
Charles H. 
From Molecules (2019), 24(2), 349/1-349/13.  

DOI:10.3390/molecules2402
0349 

2019,1 n/a n/a 6,0 I/T 

15 Radioactive gangliosides for biological 
studies 

Mauri, Laura; Prioni, Simona; Ciampa, Maria 
Grazia; Sonnino, Sandro From Methods in 
Molecular Biology (New York, NY, United States) 
(2018), 1804(Gangliosides), 311-322.  

DOI:10.1007/978-1-4939-
8552-4_15 

2018,9 8 0,1 2,0 NaBT4 



169 
 

16 Synthesis and Testing of Abscisic Acid with 
Predominant Replacement of Protium 
Atoms by Tritium in the Cyclohexene Moiety 

Shevchenko, V. P.; Nagaev, I. Yu.; Shaposhnikov, 
A. I.; Shevchenko, K. V.; Belimov, A. A.; 
Batasheva, S. N.; Gogoleva, N. E.; Gogolev, Yu. 
V.; Myasoedov, N. F. From Doklady Chemistry 
(2018), 483(1), 268-271.  

DOI:10.1134/s00125008181
10113 

2018,8 n/a n/a 30,5 base/T2O 

17 Synthesis of Deuterium- or Tritium-Labeled 
Norepinephrine and Evaluation of Its 
Biological Activity 

Shevchenko, V. P.; Nagaev, I. Yu.; Pronina, T. S.; 
Shevchenko, K. V.; Murtazina, A. R.; Surkov, S. 
A.; Ugryumov, M. V.; Myasoedov, N. F. From 
Doklady Chemistry (2018), 480(2), 117-120.   

DOI:10.1134/S00125008180
6006X 

2018,8 n/a n/a 27,0 Br/T 

18 Synthesis of tritium-labeled cyadox, a 
promising antimicrobial growth-promoting 
agent with high specific activity 

Harnud, Sechenchogt; Zhang, Aiqun; Yuan, 
Zonghui 
From Applied Radiation and Isotopes (2018), 
139, 244-250.   

DOI:10.1016/j.apradiso.2018
.05.018 

2018,7 n/a n/a 2,1 Br/T 

19 Design of A Metabolically Stable Tritium-
Tracer of the PI3Kδ-Inhibitor CDZ173 
(Leniolisib) as a Tool to Study Liver 
Metabolites 

Bauer, Carsten; Luu, Tong; Eggimann, Fabian; 
Bross, Patrick; Gertsch, Werner; Hu, Cheng; 
Ramstein, Philippe; Bourgailh, Julien; Glaenzel, 
Albrecht; Dix, Ina; et al 
From Helvetica Chimica Acta (2018), 101(6), 

DOI:10.1002/hlca.20180004
4 

2018,7 0,2 11,8 16,9 Cl/T 

20 Potent and selective CC chemokine receptor 
1 antagonists labeled with carbon-13, 
carbon-14, and tritium 

Latli, Bachir; Hrapchak, Matt; Cheveliakov, 
Maxim; Reeves, Jonathan T.; Marsini, Maurice; 
Busacca, Carl A.; Senanayake, Chris H. From 
Journal of Labelled Compounds and 
Radiopharmaceuticals (2018), 61(10), 764-772.   

DOI:10.1002/jlcr.3635 2018,6 n/a n/a 42,1 CN/T2 

21 The chemoenzymatic synthesis of labeled L-
amino acids and some of their derivatives 

Pajak, Malgorzata; Palka, Katarzyna; Winnicka, 
Elzbieta; Kanska, Marianna From Journal of 
Radioanalytical and Nuclear Chemistry (2018), 
317(2), 643-666. 

DOI:10.1007/s10967-018-
5932-z 

2018,5 n/a n/a n/a enzyme/T2O 
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22 Tritium-labeled agonists as tools for 
studying adenosine A2B receptors 

Hinz, Sonja; Alnouri, Wessam M.; Pleiss, Ulrich; 
Mueller, Christa E. From Purinergic Signalling 
(2018), 14(3), 223-233.  

DOI:10.1007/s11302-018-
9608-5 

2018,4 n/a n/a 15,9 CRO synthesis 

   Synthesis and characterization of tritium-
labelled substances 

Filer, Crist N. From Applied Radiation and 
Isotopes (2018), 137, 261-272 

DOI:10.1016/j.apradiso.2018
.02.029 

2018,4 n/a n/a n/a review 

23 Enzymatic synthesis of methyl derivatives of 
L-tryptophan selectively labeled with 
hydrogen isotopes 

Winnicka, Elzbieta; Kanska, Marianna 
From Applied Radiation and Isotopes (2018), 
137, 118-122.   

DOI:10.1016/j.apradiso.2018
.03.019 

2018,3 n/a 6,1 
Gbq 

n/a T2O 

24 Synthesis of tritium-labeled PAM-43 Nagaev, Igor Yu.; Shevchenko, Konstantin V.; 
Shevchenko, Valeriy P.; Myasoedov, Nicolay F.; 
Grigoriev, Vladimir V.; Lavrov, Mstislav I.; 
Bondarenko, Ekaterina V.; Kalashnikova, Elena 
E. 
From Mendeleev Communications (2018), 
28(1), 64-65. 

DOI:10.1016/j.mencom.2018
.01.021 

2018,2 n/a n/a 132,0 Pd/HIE 

25 A General Strategy for Site-Selective 
Incorporation of Deuterium and Tritium into 
Pyridines, Diazines, and Pharmaceuticals 

Koniarczyk, J. Luke; Hesk, David; Overgard, Alix; 
Davies, Ian W.; McNally, Andrew From Journal 
of the American Chemical Society (2018), 
140(6), 1990-1993.  

DOI:10.1021/jacs.7b11710 2018,1 1 1,0 n/a P/T exchange 

      DOI:10.1021/jacs.7b11710 2018,1 2,5 1,0 18,4 P/T exchange 

      DOI:10.1021/jacs.7b11710 2018,1 2,7 1,0 1,7 P/T exchange 

26 Synthesis of deuterium- or tritium-labeled 
acetylcholine 

Shevchenko, V. P.; V'yunova, T. V.; Nagaev, I. 
Yu.; Shevchenko, K. V.; Myasoedov, N. F. From 
Radiochemistry (Moscow, Russian Federation) 
(2017), 59(5), 520-524.  

DOI:10.1134/S10663622170
50137 

2017,9 n/a n/a 20-40 Lindlar Cat/T2 
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27 Heterodimerization of Dibenzodiazepinone-
Type Muscarinic Acetylcholine Receptor 
Ligands Leads to Increased M2R Affinity and 
Selectivity 
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tumor agent CEP-2563 

Egan, Judith A.; Filer, Crist N.; Hudkins, Robert L. 
J Label Compd Radiopharm 2005; 48: 997–1001 
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DOI:10.1002/jlcr.1000 2005,7 n/a n/a 18,0 Br/T 
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