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Experimental Procedures: 

 

 
 

Scheme A: Synthesis of Budesonide Carbonate Cathepsin B cleavable linker molecule 5.  

 

Step A : 2-((2S)-2-(2-(cyclooct-2-yn-1-yloxy)acetamido)-3-methylbutanamido)-N-(4-

(hydroxymethyl)phenyl)-5-ureidopentanamide (II) 

 To a stirred solution of I (0.20 g, 0.53 mmol) and 2-(cyclooct-2-yn-1-yloxy)acetic acid 

(0.10 g, 0.58 mmol) in DMF (1.2 mL) was added HATU (0.20 g, 0.53 mmol) and the resulting 

solution was stirred 10 minutes at room temperature. The reaction directly purified using reverse 

phase preparative chromatography (Sunfire Prep C18 OBD 5 um 30 x 150 mm; 20-70% 



CH3CN/water w/ 0.1% TFA modifier over 20 min) to give II as a solid (123 mg, 43%). LRMS 

(ES) (M+H)+ : observed = 544.5, calculated = 543.6. 

 

Step B : 2-((6aR,6bS,7S,8aS,8bS,11aR,12aS,12bS)-7-hydroxy-6a,8a-dimethyl-4-oxo-10-propyl-

2,4,6a,6b,7,8,8a,8b,11a,12,12a,12b-dodecahydro-1H-naphtho[2',1':4,5]indeno[1,2-

d][1,3]dioxol-8b-yl)-2-oxoethyl (4-nitrophenyl) carbonate (IV) 

To a stirred solution of budesonide (III, 0.30 g, 0.70 mmol) and triethylamine (0.29 mL, 

2.10 mmol) in DCM (4.0 mL) was added 4-nitrophenyl chloroformate (0.28 g, 1.39 mmol) and 

the resulting solution was stirred 5 minutes at room temperature. The reaction directly purified 

by flash column separation using a 0-50% ethyl acetate/ hexane gradient to give IV as a solid 

(245 mg, 59%). LRMS (ES) (M+H)+ : observed = 596.5, calculated = 595.6. 

 

Step C : 4-((2S)-2-((2S)-2-(2-(cyclooct-2-yn-1-yloxy)acetamido)-3-methylbutanamido)-5-

ureidopentanamido)benzyl (2-((6aR,6bS,7S,8aS,8bS,11aR,12aS,12bS)-7-hydroxy-6a,8a-

dimethyl-4-oxo-10-propyl-2,4,6a,6b,7,8,8a,8b,11a,12,12a,12b-dodecahydro-1H-

naphtho[2',1':4,5]indeno[1,2-d][1,3]dioxol-8b-yl)-2-oxoethyl) carbonate (5) 

To a stirred solution of IV (0.05 g, 0.08 mmol) and II (0.046 g, 0.08 mmol) in DCM (0.5 

mL) and DMF (0.5 mL) was added DMAP (0.01 g, 0.08 mmol) and the resulting solution was 

stirred at room temperature. Additional IV was added portionwise until II was consumed.  The 

reaction conc to remove DCM, diluted with DMF and directly purified using reverse phase 

preparative chromatography (Sunfire Prep C18 OBD 5 um 30 x 150 mm; 20-90% CH3CN/water 

w/ 0.1% TFA modifier over 20 min) to give 5 as a solid (15 mg, 18%).  HRMS calcd for 

C54H73N5O13 (M+H)
+
 1000.5283, found 1000.5296 

 

 

 

 
 

Scheme B: Synthesis of Budesonide Carbamate molecule 6.  

 

Step A : tert-butyl (2-(((2-((6aR,6bS,7S,8aS,8bS,11aR,12aS,12bS)-7-hydroxy-6a,8a-dimethyl-4-

oxo-10-propyl-2,4,6a,6b,7,8,8a,8b,11a,12,12a,12b-dodecahydro-1H-



naphtho[2',1':4,5]indeno[1,2-d][1,3]dioxol-8b-yl)-2-

oxoethoxy)carbonyl)amino)ethyl)(methyl)carbamate (VI) 

 To a stirred solution of IV (0.10 g, 0.168 mmol) in DCM (1.0 mL) was added tert-butyl 

(2-aminoethyl)(methyl)carbamate (0.058 g, 0.33 mmol) and the resulting solution was stirred 20 

minutes at room temperature. The reaction directly purified by flash column separation using a 

0-100% ethyl acetate/ hexane gradient to give VI as a solid (82 mg, 77%). LRMS (ES) (M+H)+ : 

observed = 631.4, calculated = 630.7. 

 

Step B : 2-((6aR,6bS,7S,8aS,8bS,11aR,12aS,12bS)-7-hydroxy-6a,8a-dimethyl-4-oxo-10-propyl-

2,4,6a,6b,7,8,8a,8b,11a,12,12a,12b-dodecahydro-1H-naphtho[2',1':4,5]indeno[1,2-

d][1,3]dioxol-8b-yl)-2-oxoethyl (2-(methylamino)ethyl)carbamate (6) 

 To a stirred solution of VI (0.082 g, 0.13 mmol) in DCM (1.0 mL) was added TFA (1.0 

mL, 12.89 mmol) and the resulting solution was stirred 35 minutes at room temperature. The 

reaction was concentrated, dissolved in ethyl acetate and washed several times with saturated 

sodium bicarbonate solution.  The organic phase was dried over sodium sulfate to give 6 as a 

solid (51 mg, 96%). LRMS (ES) (M+H)+ : observed = 531.6, calculated = 530.6. 

 

 

Stability tests of Budesonide Carbamate 6 

 

In two vials was dissolved 5mg budesonide carbamate 6 in DMSO (282 ul). To one vial was 

added  PBS buffer pH 7.4 (141 ul), to the other vial was added PBS buffer pH 5.0 (141 ul) to 

give a final solution concentration of  0.022 M.  Both solutions were heated to 37°C for 24 hrs.  

Stability was monitored by LCMS at time = 0 and 24 hr. In both solutions parent budesonide 

carbamate 6 remained intact, no free budesonide was observed. 

 

Human Blood stability screening of 5, 8a, 8b 

 

 
 

NMR data 
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