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Chemical synthesis and characterization of YW3-56

Solution phase synthesis of PAD4 inhibitor YW3-56
Step 1. A mixture of compound 1 BocOrn(Cbz)OH (1.0 g, 2.73mmol), benzyl amine (684 mg,
4.10 mmol), EDCI (780 mg, 4.10 mmol), DIPEA (1.056 g, 8.09 mmol) in DMF (60 mL) was
stirred at room temperature for 4 hours. The solvent was evaporated in vacuo, the residue was
dissolved in 50 mLof ethyl acetate, the resulting solution was washed successively with saturated
aqueous solution of NaHCO3 (30 mL × 3), 5% aqueous solution of KHSO4 (30 mL × 3),
saturated aqueous solution of NaCl (30 mL × 3), and dried over anhydrous Na2SO4. After
filtration, the filtrate was evaporated in vacuo and the crude material was purified by flash
chromatography (silica gel: 230-400 mesh; 25% ethyl acetate/hexane as eluent) to give the
intermediate BocOrn(Cbz)NHBn as a white solid. Yield: 1.03 g (83%).

Step 2. To a solution of BocOrn(Cbz)NHBn (0.103 g, 0.23 mmol) in anhydrous DCM (8 mL)
was added TFA (2 mL) at 0 °C, and the temperature was increased slowly to room temperature,
and then stirred for 1 hour. The solvents was then removed under N2 flow. The crude product 2
as a TFA salt was used in the next step without further purification.1H NMR (CDCl3, 300 MHz)
8.17 (bs, 3H), 8.00 (bs, 1H), 7.27-7.04 (m, 10H), 5.35 (bs, 1H), 4.78 (m, 2H), 4.38-4.14 (m, 3H),
3.11 (bs, 1H), 2.90 (bs, 1H), 1.79 (bs, 2H), 1.66-1.42 (m, 2H); MS Calcd for C20H26N3O3
[M+H+]: 356.2; Found: 356.3.
Step 3. A mixture of compound 2 (0.23 mmol), 6-(dimethylamino)-2-naphthoic acid (60 mg,
0.28 mmol), EDCI (45 mg, 0.235 mmol), DIPEA (76 mg, 0.588mmol) in DMF (10 mL) was
stirred at room temperature for 4 hours. The solvent was evaporated in vacuo, the residue was
dissolved in 20 mLof ethyl acetate, the solution was washed successively with saturated aqueous
solution of NaHCO3 (10 mL × 3), 5% aqueous solution of KHSO4 (10 mL × 3), saturated
aqueous solution of NaCl (10 mL × 3), and dried over anhydrous Na2SO4. After filtration the
filtrate was evaporated in vacuoand the crude material was purified by flash chromatography
(silica gel: 230-400 mesh; 5% MeOH/DCM as eluent) to give compound 4 as white solid. Yield:
85 mg (74% in two steps).1H NMR (CDCl3, 300 MHz) 8.17 (s, 1H), 7.72 (m, 2H), 7.62 (m, 1H),
7.25-7.02 (m, 10H), 6.87 (bs, 1H), 5.10 (m, 4H), 4.39 (m, 2H), 3.52 (m, 1H), 3.21 (m, 1H), 3.09
(s, 6H), 1.97 (m, 1H), 1.90-1.54 (m, 5H); MS Calcd for C33H36N4O4 [M+H+]: 553.3; Found:
553.4.
Step 4. To the solution of compound 4 (80 mg, 0.145 mmol) in MeOH (10 mL) was added Pd/C
(10%, 10 mg). The reaction mixture was stirred under H2 balloon for 8 hours at room
temperature. After filtration the filtrate was evaporated in vacuoand the residue was triturated

with ether repeatedly to provide the free amine intermediateas colorless powder. This product
was used in the next step without further purification.
Step 5. A mixture of the amine intermediate (78 mg, 0.186 mmol), ethyl chloroacetamidate (110
mg, 0.90 mmol), TEA (150 µL) in MeOH (4 mL) was stirred at room temperature for 24 hours.
The solvent was evaporated in vacuo, the residue was dissolved in 20 mL of ethyl acetate. The
solution was washed successively with saturated aqueous solution of NaHCO3 (10 mL × 3),
saturated aqueous solution of NaCl, dried over anhydrous Na2SO4. After filtration the filtrate was
evaporated in vacuoand the crude material was purified by flash chromatography (silica gel: 230400 mesh; 5% MeOH/DCM as eluent) to give compound YW3-56 as pale yellow solid. Yield:
47 mg (52% in two steps). Compound YW3-56 was further purified using a Dynamax HPLC
system with a reverse phase C18 column (SEPAX TECH, eluted by 70%ACN/30%H2O with
0.1%TFA).
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H NMR and MS analyses.

MS of YW3-56 was analyzed using a SCIEX API 150EX LC/MS instrument. Mass calculated
for YW3-56 C27H33ClN5O2 [M+H+] is 494.2, found at 494.4 (Figure 1). 1H NMR (CD3OD, 300
MHz) 8.29 (s, 1H), 7.88-7.64 (m, 3H), 7.36-7.08 (m, 8H), 4.62 (m, 1H), 4.35 (s, 2H), 4.28 (s,
2H), 3.28 (m, 2H), 3.10 (s, 6H), 2.02-1.65 (m, 4H) (Figures 2 and 3).

Figure 1. LC/MS analysis of YW3-56. Mass calculated for protonated YW3-56 C27H33ClN5O2
[M+H+] is 494.2, found at 494.4.

Figure 2. 1H NMR analyses of YW3-56.

Figure 3. 1H NMR analyses of YW3-56 (with labels).

