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Scheme 1. Synthesis of Compound PIK5-33d a 
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a Reagents and conditions: (a) i) trifluoroacetic acid (TFA), dichloromethane (CH2Cl2), 

room temperature (RT), 2 h; ii) 2-(7-azabenzotriazol-1-yl)-N', N', N'-

tetramethyluronium hexafluorophosphate (HATU), triethylamine (Et3N), N, N-

dimethylformamide (DMF), RT, 4 h, 66% over two steps; (b) i) TFA, CH2Cl2, RT, 2 h; 

ii) HATU, Et3N, DMF, RT, 4 h, 56% over two steps; (c) i) TFA, CH2Cl2, RT, 2 h; ii) 

HATU, Et3N, DMF, RT, 4 h, 61% over two steps. 

 

Chemistry Methods 

tert-Butyl (E)-(2-((4-(2-((4-(2-(3-methylbenzylidene)hydrazineyl)-6-

morpholinopyrimidin-2-yl)oxy)ethyl)phenyl)amino)-2-oxoethyl)carbamate (3) 

The preparation of compound 1 has been reported in our previous study (ref: 

https://pubs.acs.org/doi/10.1021/acs.jmedchem.3c00912). To a solution of compound 1 

(300 mg, 0.6 mmol, 1.0 equiv) in CH2Cl2 (10 mL) was added TFA (3 mL). The reaction 

mixture was stirred at RT for 2 h before being concentrated. The resulting residue was 

redissolved in DMF (10 mL). Further (tert-butoxycarbonyl)glycine (118 mg, 0.7 mmol, 

1.2 equiv), Et3N (285 mg, 360 μL, 2.8 mmol, 5.0 equiv) and HATU (319 mg, 0.8 mmol, 

1.5 equiv) was then added. The resulting solution was stirred at RT for another 4 h, then 

diluted with H2O (40 mL) and extracted with ethyl acetate (EtOAc, 30 mL). The 

aqueous phase was separated. The organic phase was washed with H2O, dried with 

anhydrous sodium sulfate (Na2SO4), filtered and concentrated. The resulting residue 

was purified by column chromatography (MeOH/CH2Cl2) to obtain intermediate 3 (219 

https://pubs.acs.org/doi/10.1021/acs.jmedchem.3c00912


mg, 66%) as a white solid. 1H NMR (600 MHz, DMSO-d6) δ 10.86 (s, 1H), 9.86 (s, 

1H), 7.99 (s, 1H), 7.50 (dd, J = 8.3, 6.8 Hz, 3H), 7.48 (s, 1H), 7.29 (t, J = 7.6 Hz, 1H), 

7.23 (d, J = 8.5 Hz, 2H), 7.17 (d, J = 7.5 Hz, 1H), 7.02 (t, J = 6.0 Hz, 1H), 6.06 (s, 1H), 

4.34 (t, J = 7.1 Hz, 2H), 3.71 (d, J = 5.8 Hz, 2H), 3.68 – 3.64 (m, 4H), 3.55 – 3.49 (m, 

4H), 2.93 (t, J = 7.0 Hz, 2H), 2.34 (s, 3H), 1.40 (s, 9H). 13C NMR (150 MHz, DMSO-

d6) δ 167.93, 164.27, 163.85, 163.41, 163.30, 155.82, 141.09, 137.82, 137.10, 137.00, 

134.66, 133.09, 129.65, 129.07, 128.50, 126.91, 123.44, 119.02, 118.93, 77.92, 75.55, 

66.40, 65.80, 44.11, 43.61, 34.15, 28.10, 20.83. LC−MS: calcd for C31H39N7O5 [M + 

H]+ 589.3, found 589.4. 

 

tert-Butyl (S,E)-(4-((2-((4-(2-((4-(2-(3-methylbenzylidene)hydrazineyl)-6-

morpholinopyrimidin-2-yl)oxy)ethyl)phenyl)amino)-2-oxoethyl)amino)-1-(4-(4-

methylthiazol-5-yl)phenyl)-4-oxobutyl)carbamate (5) 

Intermediates 5 was prepared via an analogous procedure of intermediate 3. 1H NMR 

(600 MHz, DMSO-d6) δ 10.87 (s, 1H), 9.89 (s, 1H), 8.98 (s, 1H), 8.14 (t, J = 5.8 Hz, 

1H), 7.99 (s, 1H), 7.54 – 7.44 (m, 7H), 7.40 (d, J = 8.1 Hz, 2H), 7.29 (t, J = 7.6 Hz, 

1H), 7.22 (d, J = 8.5 Hz, 2H), 7.17 (d, J = 7.5 Hz, 1H), 6.06 (s, 1H), 4.53 (dd, J = 15.0, 

8.0 Hz, 1H), 4.34 (t, J = 7.0 Hz, 2H), 3.92 – 3.77 (m, 2H), 3.71 – 3.61 (m, 4H), 3.56 – 

3.49 (m, 4H), 2.93 (t, J = 7.0 Hz, 2H), 2.47 (s, 3H), 2.34 (s, 3H), 2.24 – 2.13 (m, 2H), 

1.92 – 1.83 (m, 2H), 1.38 (s, 9H). 13C NMR (150 MHz, DMSO-d6) δ 172.03, 167.60, 

164.24, 163.82, 163.37, 155.01, 151.36, 147.68, 143.89, 141.14, 137.82, 137.03, 

134.64, 133.17, 131.03, 129.71, 129.66, 129.06, 128.70, 128.50, 126.92, 126.79, 

123.45, 119.11, 77.70, 75.54, 66.41, 65.80, 53.58, 44.11, 42.52, 34.15, 32.12, 28.17, 

20.83, 15.92. LC−MS: calcd for C45H53N9O6S [M + H]+ 848.4, found 848.3. 

 

(2S,4R)-1-((S)-2-(1-fluorocyclopropane-1-carboxamido)-3,3-dimethylbutanoyl)-4-

hydroxy-N-((S)-4-((2-((4-(2-((4-(2-((E)-3-methylbenzylidene)hydrazineyl)-6-

morpholinopyrimidin-2-yl)oxy)ethyl)phenyl)amino)-2-oxoethyl)amino)-1-(4-(4-

methylthiazol-5-yl)phenyl)-4-oxobutyl)pyrrolidine-2-carboxamide (PIK5-33d) 

PIK5-33d was prepared via an analogous procedure of intermediate 3. 1H NMR (600 



MHz, DMSO-d6) δ 10.86 (s, 1H), 9.89 (s, 1H), 8.99 (s, 1H), 8.58 (d, J = 8.3 Hz, 1H), 

8.03 (t, J = 5.8 Hz, 1H), 7.99 (s, 1H), 7.54 – 7.48 (m, 3H), 7.48 – 7.44 (m, 3H), 7.39 (d, 

J = 8.3 Hz, 2H), 7.35 (dd, J = 9.4, 2.5 Hz, 1H), 7.29 (t, J = 7.6 Hz, 1H), 7.22 (d, J = 8.5 

Hz, 2H), 7.17 (d, J = 7.5 Hz, 1H), 6.06 (s, 1H), 5.16 (d, J = 3.6 Hz, 1H), 4.84 (dd, J = 

15.2, 7.7 Hz, 1H), 4.61 (d, J = 9.3 Hz, 1H), 4.50 (t, J = 8.4 Hz, 1H), 4.34 (t, J = 7.1 Hz, 

2H), 4.29 (s, 1H), 3.86 (d, J = 5.8 Hz, 2H), 3.71 – 3.64 (m, 4H), 3.64 – 3.56 (m, 2H), 

3.56 – 3.49 (m, 4H), 2.93 (t, J = 7.0 Hz, 2H), 2.47 (s, 3H), 2.37 – 2.31 (m, 4H), 2.28 – 

2.22 (m, 1H), 2.10 – 2.04 (m, 1H), 2.00 – 1.92 (m, 2H), 1.79 – 1.72 (m, 1H), 1.41 – 

1.31 (m, 2H), 1.26 – 1.18 (m, 2H), 0.97 (s, 9H). 13C NMR (150 MHz, DMSO-d6) δ 

171.72, 170.20, 168.28, 167.55, 167.41, 167.00, 163.76, 163.34, 162.90, 150.90, 

147.20, 142.66, 140.59, 137.31, 136.51, 134.15, 132.67, 130.47, 129.29, 129.14, 

128.54, 128.25, 127.99, 126.40, 126.22, 122.93, 118.60, 78.18, 76.64, 75.05, 68.18, 

65.88, 65.29, 58.21, 56.12, 55.99, 51.26, 43.60, 42.12, 37.16, 35.43, 33.64, 31.88, 31.55, 

25.64, 20.32, 15.42, 12.41, 12.34, 12.12, 12.06. HRMS (ESI) calcd for C55H66FN11O8S 

[M + H]+ 1060.4879, found 1060.4879. HPLC purity 97.66%. 

 
1H-NMR spectra of compound PIK5-33d 

 



 

13C-NMR spectra of compound PIK5-33d 

 
 

HPLC trace of compound PIK5-33d 
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