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S2 

 

1H NMR (CDCl3, 400 MHz,  in ppm) of (R)-N,N-Bis(tert-butoxycarbonyl)-1-(1-

hydroxybut-3-en-2-yl)-cytosine (ent-7a). 

 

 
 

 

 

 

13C NMR (CDCl3, 100.6 MHz,  in ppm) of (R)-N,N-Bis(tert-butoxycarbonyl)-1-(1-

hydroxybut-3-en-2-yl)-cytosine (ent-7a). 
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S3 

 

1H NMR (CDCl3, 400 MHz,  in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-9-(1-

hydroxybut-3-en-2-yl)adenine (7b). 

 

 
 

 

 

 

 

13C NMR (CDCl3, 100.6 MHz,  in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-9-(1-

hydroxybut-3-en-2-yl)adenine (7b). 
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S4 

 

1H NMR (CDCl3, 400 MHz,  in ppm) of (R)-6-chloro-9-(1-hydroxybut-3-en-2-yl)- 

9H-purine (ent-7c). 

 

 

13C NMR (CDCl3, 100.6 MHz,  in ppm) of  of (R)-6-chloro-9-(1-hydroxybut-3-en-

2-yl)-9H-purine (ent-7c) 
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S5 

 

1H NMR (CDCl3, 400 MHz,  in ppm) of  (R)-1-(1-hydroxybut-3-en-2-yl)-1H-

benzo[d]imidazole (ent-7d) 

 

 

13C NMR (CDCl3, 100.6 MHz,  in ppm) of  (R)-1-(1-hydroxybut-3-en-2-yl)-1H-

benzo[d]imidazole (ent-7d). 

Ent-7d 
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S6 

 

1H NMR (CDCl3, 400 MHz,  in ppm) of  (S)-N,N-Bis(tert-butoxycarbonyl)-2-(2-

amino-6-chloro-9H-purin-9-yl)but-3-en-1-ol (7e). 

 

 
13C NMR (CDCl3, 100.6 MHz,  in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-2-(2-

amino-6-chloro-9H-purin-9-yl)but-3-en-1-ol (7e). 

 



S7 

 

 
1H NMR (CDCl3, 400 MHz,  in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-1-[1-

(tert-butyldiphenylsilyloxy)but-3-en-2-yl]cytosine (8a). 

 
13C NMR (CDCl3, 100.6 MHz,  in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-1-[1-

(tert-butyldiphenylsilyloxy)but-3-en-2-yl]cytosine (8a) 
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S8 

 

1H NMR (CDCl3, 400 MHz,  in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-9-[1-

(tert-butyldiphenylsilyloxy)but-3-en-2-yl]adenine (8b) 

 

 
 

 

 

13C NMR (CDCl3, 100.6 MHz,  in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-9-[1-

(tert-butyldiphenylsilyloxy)but-3-en-2-yl]adenine (8b) 
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S9 

 

1H NMR (CDCl3, 400 MHz,  in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-9-(1-

(tert-butyldiphenylsilyloxy)but-3-en-2-yl)-2-amino-6-chloro-9H-purine (8e). 

 

 
13C NMR (CDCl3, 100.6 MHz,  in ppm) of (S)-N,N-Bis(tert-butoxycarbonyl)-9-(1-

(tert-butyldiphenylsilyloxy)but-3-en-2-yl)-2-amino-6-chloro-9H-purine (8e). 

 



S10 

 

1H NMR (CDCl3, 400 MHz,  in ppm) of Diethyl (2E,4S)-N,N-Bis(tert-

butoxycarbonyl)-1-[1-(tert-butyldiphenylsilyloxy)-5-phosphonopent-3-en-2-

yl]cytosine (9a). 

 

 

  
13C NMR (CDCl3, 100.6 MHz,  in ppm) of Diethyl (2E,4S)-N,N-Bis(tert-

butoxycarbonyl)-1-[1-(tert-butyldiphenylsilyloxy)-5-phosphonopent-3-en-2-

yl]cytosine (9a). 
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S11 

 

1H NMR (CDCl3, 400 MHz,  in ppm) of Diethyl (2E,4S)-N,N-Bis(tert-

butoxycarbonyl)-1-[1-(tert-butyldiphenylsilyloxy)-5-phosphonopent-3-en-2-

yl]adenine (9b) 

 

 

 
 

13C NMR (CDCl3, 100.6 MHz,  in ppm) of Diethyl (2E,4S)-N,N-Bis(tert-

butoxycarbonyl)-1-[1-(tert-butyldiphenylsilyloxy)-5-phosphonopent-3-en-2-

yl]adenine (9b) 
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S12 

 

1H NMR (CDCl3, 400 MHz,  in ppm) of Diethyl (S,E)-N,N-Bis(tert-butoxycarbonyl)-(4-(2-

amino-6-chloro-9H-purin-9-yl)-5-((tert-butyldiphenylsilyl)oxy)pent-2-en-1-yl)phosphonate 

(9e). 

13C NMR (CDCl3, 100.6 MHz,  in ppm) of Diethyl (S,E)-N,N-Bis(tert-butoxycarbonyl)-(4-

(2-amino-6-chloro-9H-purin-9-yl)-5-((tert-butyldiphenylsilyl)oxy)pent-2-en-1-

yl)phosphonate (9e). 

 



S13 

 

1H NMR (D2O, 400 MHz,  in ppm) of (2E,4S)-1-[5-phosphono-1-hydroxypent-3-

en-2-yl]cytosine (1) 

 
 

13C NMR (D2O, 100.6 MHz,  in ppm) of (2E,4S)-1-[5-phosphono-1-hydroxypent-

3-en-2-yl]cytosine (1) 
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S14 

 

1H NMR (D2O, 400 MHz,  in ppm) of (2E,4S)-1-[5-phosphono-1-hydroxypent-3-

en-2-yl]adenine (2) 

 
13C NMR (D2O, 100.6 MHz,  in ppm) of (2E,4S)-1-[5-phosphono-1-hydroxypent-

3-en-2-yl]adenine (2) 
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S15 

 

 1H NMR (500 MHz, D2O) of  (S,E)-(4-(2-amino-6-chloro-9H-purin-9-yl)-5-

hydroxypent-2-en-1-yl)phosphonic acid (10). 

13C NMR (126 MHz, D2O)  of (S,E)-(4-(2-amino-6-chloro-9H-purin-9-yl)-5-

hydroxypent-2-en-1-yl)phosphonic acid (10). 
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S16 

 

1H NMR (CDCl3, 400 MHz,  in ppm) of Diethyl (S)-N,N-Bis(tert-butoxycarbonyl)-

1-[1-(tert-butyldiphenylsilyloxy)-5-phosphonopent-2-yl]cytosine (11) 

 

 
13C NMR (CDCl3, 100.6 MHz,  in ppm) of Diethyl (S)-N,N-Bis(tert-

butoxycarbonyl)-1-[1-(tert-butyldiphenylsilyloxy)-5-phosphonopent-2-yl]cytosine 

(11) 
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S17 

 

1H NMR (D2O, 400 MHz,  in ppm) of (S)-1-[5-phosphono-1-hydroxypent-2-

yl]cytosine (12) 

 

13C NMR (D2O, 100.6 MHz,  in ppm) of (S)-1-[5-phosphono-1-hydroxypent-2-

yl]cytosine (12) 
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S18 

 

HPLC TRACES 

ent-7a: Daicel Chiralcel OD-H, n-hexane-iPrOH, 90:10, flow = 0.5 mL/min, detection, 

uv 210 nm; retention times (min), 9.79, 11.42, tR(R) = 9.79 min and tR(S) = 11.42 

min): 75 %ee 

 

 
7b: Daicel Chiralcel OD-H, n-hexane-iPrOH 85:15, flow = 0.5 mL/min, detection, uv 

254 nm; retention times (min), 11.77, 13.47, tR(R) = 11.77 min and tR(S) = 13.47 

min): 92 %ee 

 

 
 



S19 

 

ent-7c:  Daicel Chiralcel OD-H, n-hexane-iPrOH, 90:10, flow = 1 mL/min, detection, 

uv 210 nm; retention times (min), 17.12, 18.36, tR(R) = 17.12 min and tR(S) = 

18.36 min): 91.4 %ee 

 

 
ent-7d: Daicel Chiralcel OD-H, n-hexane-iPrOH, 92:08, flow = 1.0 mL/min, detection, 

uv 220 nm; retention times (min), 17.84, 25.57, tR(R) = 17.84 min and tR(S) = 

25.57 min): 88 %ee 

 

 
  



S20 

 

7e: Daicel Chiralcel OD-H, n-hexane-iPrOH 90:10, flow = 0.6 mL/min, detection, uv 

230 nm; retention times (min), 13.5, 15.2, tR(R) = 13.5 min and tR(S) = 15.2 min): 

92 %ee 

 

 


