

Scheme 1. Retrosynthetic analysis of targert compounds 5a-e.


Scheme 2. Synthesis of target compounds 5a-5e. Reagents and conditions: (a) SOCl2, MeOH, DCM, 40 ℃, 12 h; (b) NaBH4, THF/EtOH, 0 ℃, 48 h; (c) PDC, DCM, r.t., 8 h; (d) tert-Butylamine, THF, r.t., 48 h; (e) CuI, PdCl2(PPh3)2, propargyl acetate, triethylamine, 55 ℃, 8 h, then CuI, DMF, 110 ℃, 12 h; (f) NaOH, H2O, MeOH, 25 ℃, 3 h; (g) Dess-Martin periodinane, N2 gas, DCM, 25 ℃, 8 h; (h) ethylmagnesium bromide, THF, -80 ℃, 13 h; (i) SOCl2, Toluene, 25 ℃, 4 h; (j) compound 8a, Cs2CO3, TBAI, DMF, 40 ℃, 18 h; (k) CH3COONa, PdCl2(dppf)·CH2Cl2, CO gas, MeOH/DMF, 80 ℃, 24 h; (l) LiOH, THF/MeOH/H2O, 0 ℃, 4 h; (m) methylamine hydrochloride or ethylamine hydrochloride, HATU, DIPEA, DCM, r.t., 8 h.


Scheme 3. Synthesis of target compounds 6a-6g. Reagents and conditions: (a) n-BuLi, N-Methoxy-N-methylpropionamide, THF, -80 ℃, 15 h; (b) NaBH4, MeOH, 0 ℃, 3 h, (c) SOCl2, DMF, Toluene, r.t., 12 h; (d) compound 8a, Cs2CO3, DMF, rt, 12 h; (e) 1-(Tetrahydropyran-2-yl)-1H-pyrazole-5-boronic acid pinacol ester, Na2CO3, Pd(PPh3)4, 1,4-Dioxane/H2O, 80 ℃, 10 h; (f) TFA, DCM, 25 ℃, 8 h; (g) bromoethane or 2-bromoethyl methyl ether, K2CO3, DMF, 80 ℃, 10 h. (h) 6c: 1-methyl-pyrazole-5-boronic acid pinacol ester, Na2CO3, Pd(PPh3)4, 1,4-Dioxane/H2O, 80 ℃, 10 h. 6f: aminopyrimidine, Pd2(dba)3, Xantphos, Cs2CO3, Toluene, 60 ℃, 10 h. 6g: (i) CH3COONa, PdCl2 (dppf)·CH2Cl2, CO gas, MeOH/DMF, 80 ℃, 24 h; (ii) LiOH, THF/MeOH/H2O, 0 ℃, 4 h. 


Scheme 4. Synthesis of target compound 7a-7c. Reagents and conditions: (a) N,O-Dimethylhydroxylamine hydrochloride, CDI, triethylamine, DCM, r.t, 9 h; (b) methylmagnesium bromide or ethylmagnesium bromide, THF, -80 ℃, 13 h; (c) CH3COONa, PdCl2 (dppf)·CH2Cl2, CO gas, MeOH/DMF, 80 ℃, 24 h; (d) NaBH4, MeOH, 0 ℃, 2 h; (e) SOCl2, DMF, Toluene, r.t, 12 h; (f) compounds 8a or 8b, Cs2CO3, DMF, 25 ℃, 12 h; (g) LiOH, THF/MeOH/H2O, 0 ℃, 2 h.
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