
1 

 

[Supplementary information] 

 

Synthesis of T-3256336 

T-3256336 was prepared by following procedure.  The starting material, benzyl {(1S)-1-(4,4-

difluorocyclohexyl)-2-[(3S,7R,8aR)-3-[(4R)-3,4-dihydro-2H-chromen-4-yl-carbamoyl]-7-

ethoxyhexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-2-oxoethyl}carbamate, showed very weak XIAP 

and cIAP binding inhibitory activity (IC50 values > 30μM).  

 (3S,7R,8aR)-2-{(2S)-2-(4,4-Difluorocyclohexyl)-2-[(N-methyl-L-alanyl)amino]acetyl}-N-[(4R)-

3,4-dihydro-2H-chromen-4-yl]-7-ethoxyoctahydropyrrolo[1,2-a]pyrazine-3-carboxamide (T-

3256336).  To a solution of benzyl {(1S)-1-(4,4-difluorocyclohexyl)-2-[(3S,7R,8aR)-3-[(4R)-3,4-

dihydro-2H-chromen-4-yl-carbamoyl]-7-ethoxyhexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-2-

oxoethyl}carbamate (2.40 g, 3.67 mmol) in 5-10% HCl solution in methanol (48 mL) was added 

10% Pd/C (0.72 g), and the reaction mixture was stirred at room temperature for 3 h under 

hydrogen atmosphere. The mixture was filtered through a pad of Celite®, and the filtrate was 

concentrated under reduced pressure to give (3S,7R,8aR)-2-[(2S)-2-amino-2-(4,4-

diluorocyclohexyl)acetyl]-N-[(4R)-3,4-dihydro-2H-chromen-4-yl]-7-ethoxyoctahydropyrrolo[1,2-

a]pyrazine-3-carboxamide dihydrochloride as yellow oil.  

To a solution of N-(tert-butoxycarbonyl)-N-methyl-L-alanine (0.82 g, 4.04 mmol), HOBt (0.59 

g, 4.37 mmol) and DIPEA (3.19 mL, 18.1 mmol) in DMF (14.4 mL) was added EDC-HCl (2.11 g, 

11.0 mmol) at 0 oC, and the mixture was stirred at room temperature for 15 min. To the mixture 

was added a solution of (3S,7R,8aR)-2-[(2S)-2-amino-2-(4,4-difluorocyclohexyl)acetyl]-N-[(4R)-

3,4-dihydro-2H-chromen-4-yl]-7-ethoxyoctahydropyrrolo[1,2-a]pyrazine-3-carboxamide 

dihydrochloride and DIPEA (0.64 mL, 0.742 mmol) in DMF (19.2 mL) at room temperature, and 

the reaction mixture was stirred at room temperature for 16 h. The mixture was partitioned 

between EtOAc (200 mL) and water (200 mL), and the organic layer was washed with 

sat.NaHCO3 (100 mL) and brine (100 mL), dried over MgSO4, and concentrated under reduced 
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pressure. The residue was purified by silica gel column chromatography (50-100% EtOAc in n-

hexane) to give tert-butyl [(1S)-2-({(1S)-1-(4,4-difluorocyclohexyl)-2- [(3S,7R,8aR)-3-[(4R)-3,4-

dihydro-2H-chromen-4-ylcarbamoyl]-7-ethoxyhexahydropyrrolo[1,2-a]pyrazin-2(1H)-yl]-2-

oxoethyl}amino)-1-methyl-2-oxoethyl]methylcarbamate (1.69 g, 65%) as white amorphous solid; 

1H NMR (DMSO-d6, 300 MHz): δ 1.10 (3H, t, J = 7.1 Hz), 1.10–1.36 (15H, m), 1.55–2.24 (13H, m), 

2.57–3.68 (8H, m), 3.86–5.17 (8H, m), 6.70–6.90 (2H, m), 7.07–7.29 (2H, m), 7.65–8.32 (2H, m). 

The obtained crystals (1.68 g, 2.38 mmol) were dissolved in 4M HCl in EtOAc (33.6 mL), and 

the mixture was stirred at room temperature for 1 h. The mixture was concentrated under 

reduced pressure. The residue was partitioned between EtOAc/THF (2:1, 120 mL) and 

sat.NaHCO3 (100 mL), and the organic layer was washed with brine (100 mL), dried over 

MgSO4, and concentrated under reduced pressure. The residue was purified by silica gel column 

chromatography (5-70% EtOAc in n-hexane) and subsequent crystallization from ether/heptane 

(1:1, 20 mL) to give T-3256336 (1.08 g, 75%) as colorless crystals; mp 171-174 °C; 1H NMR 

(DMSO-d6, 300 MHz): δ 1.01–1.15 (6H, m), 1.15–1.38 (3H, m), 1.54–2.29 (16H, m), 2.63–3.64 (7H, 

m), 3.88–4.48 (4H, m), 4.59–5.15 (3H, m), 6.70–6.80 (1H, m), 6.80–6.92 (1H, m), 7.07–7.30 (2H, 

m), 7.88–8.12 (1H, m), 8.12–8.33 (1H, m); Anal. Calcd for C31H45 F2N5O5: C, 61.47; H, 7.49 N, 

11.56. Found: C, 61.54; H, 7.61; N, 11.30. 

Recrystallization of T-3256336.  The crystals T-3256336 (5.00 g, 8.25 mmol) was dissolved in 

2-butanone (25 mL) at 77°C (inside temperature was 60°C). Heptane (40 mL) was added 

dropwise to the mixture at 77°C (inside temperature was above 60°C). The mixture was stirred 

at 77°C for 1 h (inside temperature was 65°C). Heptane (60 mL) was added dropwise at 77°C 

(inside temperature was above 60°C) and the suspension was cooled to 5°C slowly. The resulting 

crystals were collected by filtration, washed with heptane (30 mL) and dried under reduced 

pressure (70°C for 1 h) to give T-3256336 (4.56 g, 91%) as colorlss crystals; mp 178.6°C.; 1H 

NMR (300 MHz, DMSO-d6) : δ 1.01–1.15 (6H, m), 1.15–1.38 (3H, m), 1.54–2.29 (16H, m), 2.63–

3.64 (7H, m), 3.88–4.48 (4H, m), 4.59–5.15 (3H, m), 6.70–6.80 (1H, m), 6.80–6.92 (1H, m), 7.07–
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7.30 (2H, m), 7.88–8.12 (1H, m), 8.12–8.33 (1H, m); Anal. Calcd for C31H45F2N5O5: C, 61.47; H, 

7.49 N, 11.56. Found: C, 61.52; H, 7.54; N, 11.45 (Supplementary Figure S1A). 

 

 

 

 

 

 

 


