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Figure S1. 1H (500 MHz) and 31P (202 MHz) spectra of synthesized ARL67156 (I)  
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Figure S2. 1H NMR spectrum (500 MHz) of (dibromo((((((2R,3S,4R,5R)-5-(8-(butylthio)-6-
(diethylamino)-9H-purin-9-yl)-3,4-dihydroxy-tetrahydrofuran-2-yl)methoxy)(hydroxy)phosphoryl)-
oxy)(hydroxy)phosphoryl)methyl)phosphonic acid (37) 
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Figure S3. LC-MS spectrum of synthesized ARL67156 (I). The purity of compound I was 97.5%  
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Figure S4. LC-MS spectrum of compound 31. The purity of compound 31 was 100% (the peaks 
correspond to different protonation states)  
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Figure S5. LC-MS spectrum of compound 33. The purity of compound 33 was 99% (the peaks 
correspond to different protonation state) 
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Figure S6. A. MS data of isotope distribution pattern of compound 24. B. Calculated and C. 
measured isotope fractions of compound 24.  
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Figure S7. A. MS data of isotope distribution pattern of compound 31.B. Calculated and C. 
measured isotope fractions of compound 31.   
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Figure S8. Metabolic stability of ARL67156-derived-CD39-inhibitors. Compounds were tested at a 

concentration of 1 μM by Pharmacelsus (Saarbrücken, Germany). Effect of human liver microsomes 
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(0.5 mg/mL, mixed gender, pooled) on the recovery rate of (A) ARL67156 (I), (B) 31 and (C) 33 

determined by LC/ESI-MS analysis. 
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Figure S9. 2D-interaction diagram of nucleotides in the binding site of human CD39. A. ATP, B. 
ARL67156 (I), C. inhibitor 31 and D. inhibitor 37 
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Figure S10. 2D-interaction diagram of nucleotides in the binding site of human CD73. A. PSB-
12379, B. ARL67165 (I), C. inhibitor 31, and D. inhibitor 37 
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