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General information
[bookmark: OLE_LINK100][bookmark: OLE_LINK1]1H NMR and 13C NMR spectra were recorded with Bruker ARX-300 spectrometer with TMS as the internal standard in CDCl3, DMSO-d6. Peak multiplicities are abbreviated: singlet, s; doublet, d; triplet, t; quartsigma–Aldrich and Fluka. All commercially available reagents were used without further purification. The solvents used were all AR grade and were redistilled under a positive pressure of dry nitrogen atmosphere in the presence of proper desiccant when necessary. Silica gel (200–300 mesh, Qingdao city, China) was used for column chromatography. The progress of the reactions was monitored by analytical thin-layer chromatography (TLC) on HSGF254 precoated silica gel plates.



















[bookmark: _Hlk25675821]General procedure for intermediate
Title compounds were classified into three series (I, II and III), and prepared by three diﬀerent synthetic routes, including esterification, hydrolysis, condensation, and rearrangement reactions. The preparation of the title compounds was shown in Scheme 1, Scheme 2 and Scheme 3.
General procedure for intermediate C1 – C40 
Substituted phenol (0.1 mol), anhydrous CH3CN (20 mL) and K2CO3 (0.11 mol) were added to a 100 mL dry eggplant flask. With stirring, methyl chloroacetate (0.11 mol) was added dropwise 3-6 h at 65℃. The reaction progress was tracked using TLC. After the reaction completion, the reaction mixture was filtered and the filtrate was evaporated to give the compound C. 
General procedure for intermediate D1 – D40
Compounds D were synthesized as the literature described [18, 19]. Compound C (0.1 mol), K2CO3 (0.15 mol) and water (50 mL) were added to a 100 mL clean eggplant flask. After the reaction mixture was stirred for 5-10 h at 65℃, the reaction mixture was cooled to room temperature and was acidified with aqueous HCl solution (10%) to pH = 2-3. A white solid was afforded by filtration. After vacuum drying, product D was used in the next step [1,2].
General procedure for intermediate E1 – E40
In the presence of DMAP as the catalyst to speed up the reaction, substituted 1,3-cyclohexanediones or substituted 1,3-dimethyl-1H-pyrazol-5-ol (0.1 mol), EDCI (0.1 mol), anhydrous dichloromethane (DCM) (30 mL) and compound D (0.1 mol) were added to a 50 mL eggplant-shaped. The solution was stirred for 5-8 h. The progress of the reaction was monitored by TLC. After completion of the reaction, DCM was removed from the system under reduced pressure. Residues were purified via flash chromatography (Vethylacetate: Vpetroleumether =1:3) to afford the enol ester.
General procedure for intermediate F.
2,3,5,6-Tetrachloropyridine (0.1 mol), NaOH, TBAB and 60ml H2O were added to a 100 mL eggplant-shaped. The mixture was heated at 100 °C for 8 hours, and monitored by TLC. Upon the reaction completion, the mixture was poured into ice water (100 mL) and was acidified to pH=5-6. Filtration and extraction afforded 6 of the desired compound F as white solid.
General procedure for intermediate G to J
By using the same methods as corresponding intermediates C to E, the compounds G to J could be obtained.
General procedure for intermediate K to M
By using the same methods as corresponding intermediates C to E, the compounds K to M could be prepared [3,4,5].
General procedure for title compounds
The important intermediate enol ester (10 mmol), Et3N (10 mmol), anhydrous dichloromethane (DCM) (30 mL) and acetone cyanohydrin were added to a 50 mL eggplant-shaped, stirred for 24 h at room temperature, and the reaction progress was tracked using TLC. After completion of the reaction, the mixture was concentrated under vacuum, subsequently acidified to pH 2-3 with 10% hydrochloric acid, filtered and the residue was recrystallization (Vdichloromethane: Vpetroleumether =1:2-2:1) to afford title compounds [6].












Data and Spectrogram for Compounds C1-C40
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]methyl 2-phenoxyacetate (C1, C2):
Yield, 90%; white solid; 1H NMR (300 MHz, CDCl3) δ 7.32 (t, J = 8.0 Hz, 2H), 7.02 (t, J = 7.4 Hz, 1H), 6.94 (d, J = 8.0 Hz, 2H), 4.65 (s, 2H), 3.81 (s, 3H).
[image: ]
methyl 2-(2,4,6-trichlorophenoxy)acetate (C9-C12):
1H NMR (300 MHz, CDCl3) δ 7.33 (s, 1H), 4.63 (s, 1H), 3.86 (s, 2H).
[image: ]
[bookmark: OLE_LINK11]methyl 2-(2-nitrophenoxy)acetate (C13-C16):
1H NMR (300 MHz, DMSO) δ 7.88 (d, J = 8.0 Hz, 1H), 7.62 (t, J = 7.6 Hz, 1H), 7.30 (d, J = 8.5 Hz, 1H), 7.15 (t, J = 7.7 Hz, 1H), 5.03 (s, 2H), 3.70 (s, 3H).
[image: ]
methyl 2-(4-nitrophenoxy)acetate (C17-C21):
1H NMR (300 MHz, CDCl3) δ 8.21 (d, J = 9.2 Hz, 2H), 6.99 (d, J = 9.2 Hz, 2H), 4.76 (s, 2H), 3.84 (s, 3H).
[image: ]
methyl 2-(2-chloro-4-nitrophenoxy)acetate (C22-C25):
1H NMR (300 MHz, CDCl3) δ 8.31 (d, J = 2.7 Hz, 1H), 8.13 (dd, J = 9.1, 2.7 Hz, 1H), 6.90 (d, J = 9.1 Hz, 1H), 4.86 (s, 2H), 3.84 (s, 3H).
[image: ]
methyl 2-phenoxyacetate (C39, C40):
Yield, 90%; white solid; 1H NMR (300 MHz, CDCl3) δ 7.32 (t, J = 8.0 Hz, 2H), 7.02 (t, J = 7.4 Hz, 1H), 6.94 (d, J = 8.0 Hz, 2H), 4.65 (s, 2H), 3.81 (s, 3H).
[image: ]
Characterization of selected intermediates D
2-phenoxyacetic acid (D1, D2):
Yield, 90%; white solid; 1H NMR (300 MHz, CDCl3) δ 10.01 (s, 1H), 7.34 (t, J = 7.8 Hz, 2H), 7.05 (t, J = 7.3 Hz, 1H), 6.96 (d, J =7.8 Hz, 2H), 4.72 (s, 2H).
[image: ]
2-(2-chlorophenoxy)acetic acid (D3, D4):
Yield, 95%; white solid; 1H NMR (300 MHz, DMSO) δ 12.12 (s, 1H), 7.42 (d, J = 7.8 Hz, 1H), 7.26 (d, J = 7.6 Hz, 1H), 6.97 (dd, J = 18.8, 8.0 Hz, 2H), 4.76 (s, 2H).
[image: ]
2-(4-chlorophenoxy)acetic acid (D5, D6):
1H NMR (300 MHz, DMSO) δ 13.01 (s, 1H), 7.31 (d, J = 8.8 Hz, 2H), 6.94 (d, J = 8.8 Hz, 2H), 4.68 (s, 2H).
[image: ]
[bookmark: OLE_LINK6]2-(2,4-dichlorophenoxy)acetic acid (D7, D8):
1H NMR (300 MHz, DMSO) δ 13.14 (s, 1H), 7.55 (s, J = 2.2 Hz, 1H), 7.33 (d, J = 8.8 Hz, 1H), 7.06 (d, J = 8.8 Hz, 1H), 4.82 (s, 2H).
[image: ]
2-(2,4,6-trichlorophenoxy)acetic acid (D9-D12):
1H NMR (300 MHz, DMSO) δ 13.09 (s, 1H), 7.63 (s, 2H), 4.57 (s, 2H).
[image: ]
[bookmark: OLE_LINK12]2-(2-nitrophenoxy)acetic acid (D13-D16):
1H NMR (300 MHz, DMSO) δ 13.19 (s, 1H), 7.85 (d, J = 8.0 Hz, 1H), 7.60 (t, J = 8.0 Hz, 1H), 7.24 (d, J = 8.5 Hz, 1H), 7.12 (t, J = 7.7 Hz, 1H), 4.90 (s, 3H).
[image: ]
2-(4-nitrophenoxy)acetic acid (D17-D21):
1H NMR (300 MHz, DMSO) δ 13.21 (s, 1H), 8.19 (d, J = 8.7 Hz, 2H), 7.12 (d, J = 8.7 Hz, 2H), 4.87 (s, 2H).
[image: ]
2-(2-chloro-4-nitrophenoxy)acetic acid (D22-D25):
1H NMR (300 MHz, DMSO) δ 13.27 (s, 1H), 8.27 (d, J = 2.7 Hz, 1H), 8.16 (dd, J = 9.2, 2.7 Hz, 1H), 7.26 (d, J = 9.2 Hz, 1H), 5.00 (s, 2H).
[image: ]
2-(5-chloro-2-(2,4-dichlorophenoxy)phenoxy)acetic acid (D26-D29):
1H NMR (300 MHz, CDCl3) δ 9.80 (s, 1H), 7.47 (d, J = 2.4 Hz, 1H), 7.18-7.01 (m, 1H), 7.02-6.87 (m, 2H), 6.89 (d, J = 8.8 Hz, 1H), 6.80 (d, J = 8.8 Hz, 1H), 4.75 (s, 2H).
[image: ]
2-(2,4-dimethylphenoxy)acetic acid (D30-D34):
1H NMR (300 MHz, DMSO) δ 12.90 (s, 1H), 6.93 (s, 1H), 6.89 (d, J = 8.3 Hz, 1H), 6.67 (d, J = 8.2 Hz, 1H), 4.61 (s, 2H), 2.18 (s, 3H), 2.15 (s, 3H).
[image: ]
2-(2-methoxy-4-methylphenoxy)acetic acid (D35-D38):
1H NMR (300 MHz, DMSO) δ 12.88 (s, 1H), 6.79 (d, J = 1.5 Hz, 1H), 6.73 (d, J = 8.1 Hz, 1H), 6.63 (dd, J = 8.1, 1.1 Hz, 1H), 4.57 (s, 2H), 3.74 (s, 3H), 2.22 (s, 3H).
[image: ]
2-phenoxyacetic acid (D39, D40):

Yield, 90%; white solid; 1H NMR (300 MHz, CDCl3) δ 10.01 (s, 1H), 7.34 (t, J = 7.8 Hz, 2H), 7.05 (t, J = 7.3 Hz, 1H), 6.96 (d, J =7.8 Hz, 2H), 4.72 (s, 2H).
[image: ]
Characterization of selected intermediates E
3-cyclopropyl-1-methyl-1H-pyrazol-5-yl 2-phenoxyacetate (E1):
[bookmark: OLE_LINK2]Yield, 85%; white solid; 1H NMR (300 MHz, CDCl3) δ 7.35 (t, J = 7.9 Hz, 2H), 7.06 (t, J = 7.3 Hz, 1H), 6.98 (d, J = 7.9 Hz, 2H), 5.90 (s, 1H), 4.90 (s, 2H), 3.55 (s, 3H), 1.90-1.87 (m, 1H), 0.99 – 0.85 (m, 2H), 0.73 (dd, J = 7.6, 2.9 Hz, 2H).
[image: ]
1-methyl-3-(trifluoromethyl)-1H-pyrazol-5-yl 2-(2-chlorophenoxy)acetate (E4):
1H NMR (300 MHz, CDCl3) δ 7.48 (dd, J = 7.9, 1.4 Hz, 1H), 7.35 (m, 1H), 7.06 (td, J = 7.8, 1.1 Hz, 1H), 6.98 (d, J = 8.2 Hz, 1H), 6.57 (s, 1H), 5.04 (s, 2H), 3.74 (s, 3H).
[image: ]
5,5-dimethyl-3-oxocyclohex-1-en-1-yl 2-(4-chlorophenoxy)acetate (E5):
1H NMR (300 MHz, CDCl3) δ 7.4(d, J = 8.9 Hz, 2H), 6.90 (d, J = 8.9 Hz, 1H), 5.99 (s, 1H), 4.78 (s, 1H), 2.46 (s, 2H), 2.32 (s, 2H), 1.15 (s, 6H).
[image: ]
1-methyl-3-(trifluoromethyl)-1H-pyrazol-5-yl 2-(4-chlorophenoxy)acetate (E6):
1H NMR (300 MHz, CDCl3) δ 7.32 (d, J = 8.9 Hz, 2H), 6.93 (d, J = 8.9Hz, 2H), 6.54 (s, 2H), 4.94 (s, 1H), 3.73 (s, 3H).
[image: ]
3-cyclopropyl-1-methyl-1H-pyrazol-5-yl 2-(2,4-dichlorophenoxy)acetate (E7):
1H NMR (300 MHz, CDCl3) δ 7.42 (s, 1H), 7.30 – 7.11 (d, J = 13.1 Hz ,1H), 6.82 (d, J = 13.1 Hz, 1H), 5.88 (s, 1H), 4.93 (s, 2H), 3.58 (s, 3H), 2.02 – 1.69 (m, 1H), 1.06 – 0.79 (m, 2H), 0.76 – 0.59 (m, 2H).
[image: ]
1-methyl-3-(trifluoromethyl)-1H-pyrazol-5-yl-2-(2,4-dichlorophenoxy)acetate (E8):
1H NMR (300 MHz, CDCl3) δ 7.47 (s, 1H), 7.24 (d, J = 8.8 Hz, 1H), 6.92 (d, J = 8.8 Hz, 1H), 6.56 (s, 1H), 5.01 (s, 2H), 3.77 (s, 3H).
[image: ]
5,5-dimethyl-3-oxocyclohex-1-en-1-yl 2-(2,4,6-trichlorophenoxy)acetate (E9):
1H NMR (300 MHz, CDCl3) δ 7.37 (s, 2H), 6.04 (s, 1H), 4.78 (s, 2H), 2.52 (s, 2H), 2.33 (s, 2H), 1.16 (s, 6H).
[image: ]
1,3-dimethyl-1H-pyrazol-5-yl 2-(2,4,6-trichlorophenoxy)acetate (E10):
1H NMR (300 MHz, CDCl3) δ 7.39 (s, 2H), 6.07 (s, 1H), 4.90 (s, 2H), 3.70 (s, 3H), 2.28 (s, 3H).
[image: ]
3-cyclopropyl-1-methyl-1H-pyrazol-5-yl 2-(2,4,6-trichlorophenoxy)acetate (E11):
1H NMR (300 MHz, CDCl3) δ 7.39 (s, 2H), 5.95 (s, 1H), 4.89 (s, 2H), 3.69 (s, 3H), 2.07 – 1.78 (m, 1H), 0.98 – 0.84 (m, 2H), 0.76 (dd, J = 7.5, 3.1 Hz, 2H).
[image: ]
1-methyl-3-(trifluoromethyl)-1H-pyrazol-5-yl 2-(2,4,6-trichlorophenoxy)acetate (E12):
1H NMR (300 MHz, CDCl3) δ 7.40 (s, 1H), 6.60 (s, 1H), 4.94 (s, 1H), 3.85 (s, 2H).
[image: ]
5,5-dimethyl-3-oxocyclohex-1-en-1-yl 2-(2-nitrophenoxy)acetate (E13):
1H NMR (300 MHz, CDCl3) δ 7.90 (d, J = 8.0 Hz, 1H), 7.58 (t, J = 7.9 Hz, 1H), 7.18 (t, J = 7.8 Hz, 1H), 7.07 (d, J = 8.3 Hz, 1H), 5.96 (s, 1H), 4.93 (s, 2H), 2.45 (s, 2H), 2.29 (s, 2H), 1.12 (s, 6H).
[image: ]
1,3-dimethyl-1H-pyrazol-5-yl 2-(2-nitrophenoxy)acetate (E14):
1H NMR (300 MHz, CDCl3) δ 7.90 (d, J = 8.2 Hz, 1H), 7.57 (t, J = 7.4 Hz, 1H), 7.18 (t, J = 7.8 Hz, 1H), 7.10 (d, J = 8.4 Hz, 1H), 6.01 (s, 1H), 5.04 (s, 2H), 3.61 (s, 3H), 2.22 (s, 3H).
[image: ]
3-cyclopropyl-1-methyl-1H-pyrazol-5-yl 2-(2-nitrophenoxy)acetate (E15):
1H NMR (300 MHz, CDCl3) δ 7.91 (d, J = 8.1 Hz, 1H), 7.58 (t, J = 7.4 Hz, 1H), 7.18 (t, J = 7.8 Hz, 1H), 7.09 (d, J = 8.4 Hz, 1H), 5.91 (s, 1H), 5.03 (s, 2H), 3.60 (s, 3H), 2.03 – 1.73 (m, 1H), 0.95 – 0.83 (m, 2H), 0.76 – 0.66 (m, 2H).
[image: ]
1-methyl-3-(trifluoromethyl)-1H-pyrazol-5-yl 2-(2-nitrophenoxy)acetate (E16):
1H NMR (300 MHz, CDCl3) δ 7.93 (d, J = 7.8 Hz, 1H), 7.61 (t, J = 7.7 Hz, 1H), 7.22 (t, J = 7.7 Hz, 1H), 7.12 (d, J = 8.3 Hz, 1H), 6.56 (s, 1H), 5.08 (s, 2H), 3.78 (s, 3H).
[image: ]
3-oxocyclohex-1-en-1-yl 2-(4-nitrophenoxy)acetate (E17):
1H NMR (300 MHz, CDCl3) δ 8.24 (d, J = 9.2 Hz, 2H), 7.03 (d, J = 9.2 Hz, 2H), 5.99 (s, 1H), 4.92 (s, 2H), 2.61-2.57(m,2H), 2.49–2.31(m,2H), 2.15-2.08(m,2H).
[image: ]
5,5-dimethyl-3-oxocyclohex-1-en-1-yl 2-(4-nitrophenoxy)acetate (E18):
1H NMR (300 MHz, CDCl3) δ 8.27 (d, J = 9.2 Hz, 1H), 7.04 (d, J = 9.2 Hz, 1H), 6.00 (s, 1H), 4.91 (s, 1H), 2.48 (s, 1H), 2.32 (s, 1H), 1.15 (s, 3H).
[image: ]
1,3-dimethyl-1H-pyrazol-5-yl 2-(4-nitrophenoxy)acetate (E19):
1H NMR (300 MHz, CDCl3) δ 8.27 (d, J = 9.2 Hz, 1H), 7.04 (d, J = 9.2 Hz, 1H), 6.00 (s, 1H), 4.91 (s, 1H), 2.48 (s, 1H), 2.32 (s, 1H), 1.15 (s, 3H).
[image: ]
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]3-cyclopropyl-1-methyl-1H-pyrazol-5-yl 2-(4-nitrophenoxy)acetate (E20):
1H NMR (300 MHz, CDCl3) δ 8.26 (d, J = 9.2 Hz, 2H), 7.06 (d, J = 9.2 Hz, 2H), 5.90 (s, 1H), 5.02 (s, 2H), 3.61 (s, 3H), 2.02 – 1.62 (m, 1H), 0.99 – 0.78 (m, 2H), 0.78 – 0.65 (m, 2H).
[image: ]
[bookmark: OLE_LINK17]1-methyl-3-(trifluoromethyl)-1H-pyrazol-5-yl 2-(4-nitrophenoxy)acetate (E21):
1H NMR (300 MHz, CDCl3) δ 8.27 (d, J = 9.2 Hz, 2H), 7.09 (d, J = 9.2 Hz, 2H), 6.56 (s, 1H), 5.08 (s, 2H), 3.78 (s, 3H).
[image: ]
[bookmark: OLE_LINK18]5,5-dimethyl-3-oxocyclohex-1-en-1-yl 2-(2-chloro-4-nitrophenoxy)acetate (E22):
1H NMR (300 MHz, CDCl3) δ 8.33 (d, J = 2.5 Hz, 1H), 8.16 (dd, J = 9.1, 2.6 Hz, 1H), 6.98 (d, J = 9.1 Hz, 1H), 5.98 (s, 1H), 5.00 (s, 2H), 2.46 (s, 2H), 2.29 (s, 2H), 1.12 (s, 6H).
[image: ]
1,3-dimethyl-1H-pyrazol-5-yl 2-(2-chloro-4-nitrophenoxy)acetate (E23):
1H NMR (300 MHz, CDCl3) δ 8.37 (d, J = 2.5 Hz, 1H), 8.19 (dd, J = 9.1, 2.6 Hz, 1H), 7.02 (d, J = 9.1 Hz, 1H), 6.04 (s, 1H), 5.11 (s, 2H), 3.66 (s, 3H), 2.24 (s, 3H).
[image: ]
3-cyclopropyl-1-methyl-1H-pyrazol-5-yl 2-(2-chloro-4-nitrophenoxy)acetate (E24):
1H NMR (300 MHz, DMSO) δ 8.34 (d, J = 2.7 Hz, 1H), 8.17 (dd, J = 9.1, 2.7 Hz, 1H), 7.01 (d, J = 9.1 Hz, 1H), 5.91 (s, 1H), 5.10 (s, 2H), 3.63 (s, 3H), 1.86 (m, 1H), 0.97 – 0.85 (m, 2H), 0.78 – 0.64 (m, 2H).
[image: ]
1-methyl-3-(trifluoromethyl)-1H-pyrazol-5-yl 2-(2-chloro-4-nitrophenoxy)acetate (E25):
1H NMR (300 MHz, CDCl3) δ 7.35 (s, 1H), 7.12 (d, J = 2.4 Hz, 1H), 6.80 (d, J = 8.8 Hz, 1H), 6.44 (s, 1H), 4.89 (s, 2H), 3.65 (s, 3H).
[image: ]
3-oxocyclohex-1-en-1-yl 2-(5-chloro-2-(2,4-dichlorophenoxy)phenoxy)acetate (E26):
1H NMR (300 MHz, CDCl3) δ 7.46 (d, J = 2.5 Hz, 1H), 7.17–7.15 (m, 1H), 7.07 – 6.99 (m, 2H), 6.91 (d, J = 8.8 Hz, 1H), 6.79 (d, J = 8.8 Hz, 1H), 5.94 (s, 1H), 4.82 (s, 2H), 2.56-2.52 (m, 2H), 2.47 – 2.39 (m, 2H), 2.14 – 2.03 (m, 2H).
[image: ]
1,3-dimethyl-1H-pyrazol-5-yl 2-(5-chloro-2-(2,4-dichlorophenoxy)phenoxy)acetate (E28):
1H NMR (300 MHz, CDCl3) δ 7.46 (d, J = 2.5 Hz, 1H), 7.18-7.07 (m, 1H), 7.08 – 7.00 (m, 2H), 6.90 (d, J = 8.8 Hz, 1H), 6.80 (d, J = 8.8 Hz, 1H), 5.96 (s, 1H), 4.95 (s, 2H), 3.59 (s, 3H), 2.24 (s, 3H).
[image: ]
3-cyclopropyl-1-methyl-1H-pyrazol-5-yl 2-(5-chloro-2-(2,4-dichlorophenoxy)phenoxy)acetate (E29):
1H NMR (300 MHz, CDCl3) δ 7.46 (d, J = 2.4 Hz, 1H), 7.18-7.07 (m, 1H), 7.08 – 7.00 (m, 2H), 6.90 (d, J = 8.8 Hz, 1H), 6.79 (d, J = 8.8 Hz, 1H),4.94 (s, 2H), 3.58 (s, 3H), 1.96 – 1.79 (m, 1H), 0.98 – 0.84 (m, 2H), 0.79 – 0.61 (m, 2H).
[image: ]
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]3-oxocyclohex-1-en-1-yl 2-(2,4-dimethylphenoxy)acetate (E30):
1H NMR (300 MHz, CDCl3) δ 7.01 (s, 1H), 6.96 (d, J = 8.3 Hz, 1H), 6.65 (d, J = 8.2 Hz, 1H), 5.98 (s, 1H), 4.77 (s, 2H), 2.57 (dd, J = 8.9, 3.5 Hz, 2H), 2.48 – 2.38 (m, 2H), 2.28 (s, 6H), 2.17 – 2.01 (m, 2H).
[image: ]
1,3-dimethyl-1H-pyrazol-5-yl 2-(2,4-dimethylphenoxy)acetate (E32):
1H NMR (300 MHz, CDCl3) δ 7.02 (s, 1H), 6.96 (d, J = 8.3 Hz, 1H), 6.68 (d, J = 8.2 Hz, 1H), 6.00 (s, 1H), 4.88 (s, 2H), 3.56 (s, 3H), 2.29 (d, J = 5.7 Hz, 6H), 2.24 (s, 3H).
[image: ]
[bookmark: OLE_LINK24]3-cyclopropyl-1-methyl-1H-pyrazol-5-yl 2-(2,4-dimethylphenoxy)acetate (E33):
1H NMR (300 MHz, CDCl3) δ 7.02 (s, 1H), 6.96 (d, J = 8.3 Hz, 1H), 6.68 (d, J = 8.2 Hz, 1H), 5.89 (s, 1H), 4.88 (s, 2H), 3.56 (s, 3H), 2.30 (s, 3H), 2.29 (s, 3H), 1.99 – 1.62 (m, 1H), 0.98 – 0.81 (m, 2H), 0.79 – 0.67 (m, 2H). 
[image: ]
3-oxocyclohex-1-en-1-yl 2-phenoxyacetate (E39):
1H NMR (300 MHz, CDCl3) δ 7.34 (t, J = 8.0 Hz, 2H), 7.05 (t, J = 7.4 Hz, 1H), 6.95 (d, J = 7.9 Hz, 2H), 5.97 (s, 1H), 4.79 (s, 2H), 2.58 (t, J = 5.9 Hz, 2H), 2.47 – 2.36 (m, 2H), 2.18 – 2.01 (m, 2H).
Characterization of selected intermediates F
3,5,6-trichloropyridin-2-ol (F):
1H NMR (300 MHz, DMSO) δ 12.88 (s, 1H), 8.18 (s, 1H).
[image: ]
Characterization of selected intermediates G
methyl 2-((3,5,6-trichloropyridin-2-yl)oxy)acetate (G):
1H NMR (300 MHz, CDCl3) δ 7.79 (s, 1H), 4.99 (s, 2H), 3.82 (s, 3H).
[image: ]
Characterization of selected intermediates H
2-((3,5,6-trichloropyridin-2-yl)oxy)acetic acid (H):
1H NMR (300 MHz, DMSO) δ 8.35 (s, 1H), 4.79 (s, 2H).
[image: ]
Characterization of selected intermediates J
1,3-dimethyl-1H-pyrazol-5-yl 2-((3,5,6-trichloropyridin-2-yl)oxy)acetate (J3):
1H NMR (300 MHz, CDCl3) δ 7.84 (s, 1H), 5.94 (s, 1H), 5.21 (s, 2H), 3.68 (s, 3H), 2.26 (s, 3H).
[image: ]
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]3-cyclopropyl-1-methyl-1H-pyrazol-5-yl 2-((3,5,6-trichloropyridin-2-yl)oxy)acetate (J4):
1H NMR (300 MHz, CDCl3) δ 7.83 (s, 1H), 5.82 (s, 1H), 5.19 (s, 2H), 3.65 (s, 3H), 2.16 – 1.69 (m, 1H), 1.01 – 0.76 (m, 2H), 0.79 – 0.54 (m, 2H).
[image: ]
1-methyl-3-(trifluoromethyl)-1H-pyrazol-5-yl 2-((3,5,6-trichloropyridin-2-yl)oxy)acetate (J5):
1H NMR (300 MHz, CDCl3) δ 7.86 (s, 1H), 6.46 (s, 1H), 5.24 (s, 2H), 3.81 (s, 3H).
[image: ]
[bookmark: OLE_LINK32]Characterization of selected intermediates L
[bookmark: OLE_LINK34]2-((1-bromonaphthalen-2-yl)oxy)acetic acid (L1-L4):
[bookmark: OLE_LINK48]1H NMR (300 MHz, DMSO) δ 13.16 (s, 1H), 8.11 (d, J = 8.5 Hz, 1H), 8.00 – 7.86 (m, 2H), 7.62 (t, J = 7.6 Hz, 1H), 7.43 (dd, J = 17.3, 8.3 Hz, 2H), 4.98 (s, 2H).
[image: ]
2-((2-nitropyridin-3-yl)oxy)acetic acid (L5, L6):
1H NMR (300 MHz, DMSO) δ 13.15 (s, 1H), 8.11 (d, J = 3.8 Hz, 1H), 7.88 (d, J = 8.4 Hz, 1H), 7.72 (dd, J = 8.4, 3.8 Hz, 1H), 4.97 (s, 2H).
Characterization of selected intermediates M
1,3-dimethyl-1H-pyrazol-5-yl 2-((1-bromonaphthalen-2-yl)oxy)acetate (M2):
1H NMR (300 MHz, CDCl3) δ 8.29 (d, J = 8.5 Hz, 1H), 7.86-7.82 (m, 2H), 7.64 (t, J = 7.5 Hz, 1H), 7.49 (t, J = 7.3 Hz, 1H), 7.27 (d, J = 9.3 Hz, 1H), 6.05 (s, 1H), 5.11 (s, 2H), 3.60 (s, 3H), 2.25 (s, 3H)
[image: ]
3-cyclopropyl-1-methyl-1H-pyrazol-5-yl 2-((1-bromonaphthalen-2-yl)oxy)acetate (M3):
1H NMR (300 MHz, CDCl3) δ 8.29 (d, J = 8.5 Hz, 1H), 7.85-7.82 (m, 2H), 7.63 (t, J = 7.7 Hz, 1H), 7.48 (t, J = 7.6 Hz, 1H), 7.25 (d, J = 9.0 Hz, 1H), 5.93 (s, 1H), 5.09 (s, 2H), 3.58 (s, 3H), 2.10 – 1.76 (m, 1H), 0.95 – 0.86 (m, 2H), 0.76 – 0.67 (m, 2H).
[image: ]
1-methyl-3-(trifluoromethyl)-1H-pyrazol-5-yl-2-((1-bromonaphthalen-2-yl)oxy)acetate (M4):
1H NMR (300 MHz, CDCl3) δ 8.29 (d, J = 8.6 Hz, 1H), 7.88-7.83 (m, 2H), 7.65 (t, J = 7.7 Hz, 1H), 7.50 (t, J = 7.5 Hz, 1H), 7.27 (d, J = 9.0 Hz, 1H), 6.58 (s, 1H), 5.14 (s, 2H), 3.73 (s, 3H).
[image: ]
3-cyclopropyl-1-methyl-1H-pyrazol-5-yl 2-((2-nitropyridin-3-yl)oxy)acetate (M6):
1H NMR (300 MHz, CDCl3) δ 7.91 (d, J = 4.4 Hz, 1H), 7.59 (d, J = 8.5 Hz, 1H), 7.21 (dd, J = 8.5, 4.4 Hz, 1H), 5.91 (s, 1H), 5.03 (s, 2H), 3.60 (s, 3H), 2.06 – 1.70 (m, 1H), 1.02 – 0.84 (m, 2H), 0.73-0.68 (m, 1H). 
[image: ]
















Data for target compounds   
1-(3-cyclopropyl-5-hydroxy-1-methyl-1H-pyrazol-4-yl)-2-phenoxyethan-1-one (I1):
[bookmark: OLE_LINK3]Yield, 90%; white solid;
1H NMR (300 MHz, CDCl3) δ 17.14 (s, 1H), 7.29 (t, J = 7.9 Hz, 2H), 6.99 (d, J = 7.3 Hz, 1H), 6.94 (d, J = 8.1 Hz, 2H), 5.32 (s, 2H), 2.71 (t, J = 6.3 Hz, 2H), 2.57 – 2.43 (m, 2H), 2.02 (p, J = 6.4 Hz, 2H). 13C NMR (75 MHz, DMSO) δ 189.23, 158.78, 153.47, 129.76, 120.90, 114.81, 103.34, 71.03, 31.64, 8.74, 8.71. MS (ESI) m/z 271.1 [M−H]−.
[image: ][image: ]
1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1H-pyrazol-4-yl)-2-phenoxyethan-1-one (I2):
[bookmark: OLE_LINK36]Yield, 93%; white solid; 1H NMR (300 MHz, CDCl3) δ 10.82 (s, 1H), 7.34 (t, J = 8.0 Hz, 2H), 7.06 (d, J = 7.3 Hz, 1H), 6.96 (d, J = 8.0 Hz, 2H), 5.14 (s, 2H), 3.78 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 192.08, 159.70, 157.71, 129.62, 122.16, 121.86, 118.59, 114.56, 97.76, 69.78, 33.60. MS (ESI) m/z 299.2 [M−H]−.
[image: ]
[image: ]
2-(2-chlorophenoxy)-1-(3-cyclopropyl-5-hydroxy-1-methyl-1H-pyrazol-4-yl)ethan-1-one (I3):
[bookmark: _Hlk18436920][bookmark: _Hlk19559474]Yield, 90%; white solid; 1H NMR (300 MHz, CDCl3) δ 7.41 (d, J = 7.7 Hz, 1H), 7.20 (t, J = 7.7 Hz, 1H), 6.96 (t, J = 7.6 Hz, 1H), 6.88 (d, J = 8.2 Hz, 1H), 6.20 (s, 2H), 5.26 (s, 3H), 3.58 (s, 3H), 2.16 – 1.73 (m, 1H), 0.98 (d, J = 6.4 Hz, 4H).13C NMR (75 MHz, CDCl3) δ 191.23, 159.04, 153.78, 150.84, 130.63, 127.64, 122.45, 113.93, 101.35, 71.09, 32.56, 9.80, 6.47. MS (ESI) m/z 305.0 [M−H]−.
[image: ]
[image: ]
2-(2-chlorophenoxy)-1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1H-pyrazol-4-yl)ethan-1-one (I4):
Yield, 90%; yellow solid; 1H NMR (300 MHz, CDCl3) δ 10.03 (s, 1H), 7.44 (dd, J = 7.9, 1.5 Hz, 1H), 7.27 – 7.16 (m, 1H), 7.00 (dd, J = 10.9, 4.4 Hz, 1H), 6.83 (d, J = 8.2 Hz, 2H), 5.22 (s, 2H), 3.78 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 190.59, 159.12, 152.91, 130.16, 127.24, 127.12, 122.71, 122.50, 122.11, 121.59, 118.02, 113.75, 113.23, 76.90, 76.47, 76.05, 69.99, 65.41, 33.10. MS (ESI) m/z 333.2 [M−H]−.
[image: ]
[image: ]
2-(2-(4-chlorophenoxy)acetyl)-3-hydroxy-5,5-dimethylcyclohex-2-en-1-one (I5):
1H NMR (300 MHz, CDCl3) δ 16.72 (s, 1H), 7.25 (d, J = 8.9 Hz, 2H), 6.88 (d, J = 8.9 Hz, 2H), 5.30 (s, 2H), 2.51 (s, 4H), 1.13 (s, 6H). 13C NMR (75 MHz, CDCl3) δ 199.41, 194.96, 156.21, 128.80, 128.72, 125.74, 115.55, 110.72, 71.35, 45.06, 30.60, 27.58, 7.94. MS (ESI) m/z 307.3 [M−H]−.
[image: ]
[image: ]
2-(4-chlorophenoxy)-1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1H-pyrazol-4-yl)ethan-1-one (I6):
[bookmark: _Hlk18395225]1H NMR (300 MHz, CDCl3) δ 10.66 (s, 1H), 7.26 (d, J = 8.9 Hz, 2H), 6.85 (d, J = 8.9 Hz, 2H), 5.09 (s, 2H), 3.76 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 191.72, 159.79, 156.44, 129.57, 126.89, 122.19, 118.62, 116.07, 115.96, 70.07,65.10,33.69. MS (ESI) m/z 357.1 [M+Na]+.
[image: ]
[image: ]
1-(3-cyclopropyl-5-hydroxy-1-methyl-1H-pyrazol-4-yl)-2-(2,4-dichlorophenoxy)ethan-1-one (I7):
1H NMR (300 MHz, CDCl3) δ 11.73 (s, 1H), 7.32 (s, 1H), 7.10 (d, J = 8.8  Hz, 1H), 6.76 (d, J = 8.8 Hz, 1H), 5.25 (s, 2H), 3.53 (s, 2H), 3.17 – 2.86 (m, 1H), 1.36 (t, J = 7.3 Hz, 2H), 0.99 (d, J = 8.9 Hz, 2H). 13C NMR (75 MHz, DMSO) δ 189.23, 158.78, 153.47, 129.76, 120.90, 114.81, 103.34, 71.03, 31.64, 8.74, 8.71. MS (ESI) m/z 339.1 [M−H]−.
[image: ]
[image: ]
2-(2,4-dichlorophenoxy)-1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1H-pyrazol-4-yl)ethan-1-one (I8):
1H NMR (300 MHz, CDCl3) δ 10.56 (s, 1H), 7.39 (s, 1H), 7.15 (d, J = 6.7 Hz, 1H), 6.72 (d, J = 8.8 Hz, 1H), 5.16 (s, 2H), 3.75 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 190.18, 159.14, 151.83, 129.82, 126.99, 123.57, 121.56, 117.99, 114.04, 96.99, 70.11, 33.10. MS (ESI) m/z 367.2 [M−H]−.
[image: ]
[image: ]
[bookmark: OLE_LINK7]3-hydroxy-5,5-dimethyl-2-(2-(2,4,6-trichlorophenoxy)acetyl)cyclohex-2-en-1-one (I9):
1H NMR (300 MHz, CDCl3) δ 17.08 (s, 1H), 7.32 (s, 2H), 5.24 (s, 2H), 2.60 (s, 2H), 2.35 (s, 2H), 1.10 (s, 6H). 13C NMR (75 MHz, CDCl3) δ 198.01, 194.96, 194.78, 149.23, 129.57, 129.45, 128.31, 110.56, 75.06, 51.26, 44.93, 30.68, 27.64. MS (ESI) m/z 399.0 [M+Na]+.
[image: ]
[image: ]
1-(5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)-2-(2,4,6-trichlorophenoxy)ethan-1-one (I10):
1H NMR (300 MHz, DMSO) δ 7.64 (s, 2H), 5.07 (s, 2H), 3.28 (s, 3H), 2.33 (s, 3H). 13C NMR (75 MHz, DMSO) δ 186.50, 159.74, 149.93, 147.46, 128.95, 128.84, 128.74, 101.77, 75.36, 30.30, 13.28. MS (ESI) m/z 371.2 [M+Na]+.
[image: ]
[image: ]
1-(3-cyclopropyl-5-hydroxy-1-methyl-1H-pyrazol-4-yl)-2-(2,4,6-trichlorophenoxy)ethan-1-one (I11):
1H NMR (300 MHz, DMSO) δ 7.66 (s, 2H), 5.13 (s, 2H), 3.30 (s, 3H), 2.66 (s, 1H), 0.98 (m, 2H), 0.87 (m, 2H). 13C NMR (75 MHz, DMSO) δ 186.55, 156.70, 153.21, 149.95, 129.14, 128.85, 102.43, 75.33, 30.83, 8.50, 8.06. MS (ESI) m/z 397.2 [M+Na]+.
[image: ]
[image: ]
1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1H-pyrazol-4-yl)-2-(2,4,6-trichlorophenoxy)ethan-1-one(I12):
1H NMR (300 MHz, CDCl3) δ 10.87 (s, 1H), 7.37 (s, 2H), 5.11 (s, 2H), 3.78 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 190.07, 159.72, 149.32, 130.43, 129.70, 128.97, 122.00, 118.43, 97.46, 73.31, 33.62. MS (ESI) m/z 425.2 [M+Na]+.
[image: ]
[image: ]
[bookmark: OLE_LINK8]3-hydroxy-5,5-dimethyl-2-(2-(2-nitrophenoxy)acetyl)cyclohex-2-en-1-one (I13):
1H NMR (300 MHz, CDCl3) δ 16.75 (s, 1H), 7.84 (d, J = 6.6 Hz, 1H), 7.48 (t, J = 7.1 Hz, 1H), 7.05 (t, J = 7.4 Hz, 1H), 6.95 (d, J = 8.4 Hz, 1H), 5.44 (s, 2H), 2.59 (s, 2H), 2.38 (s, 2H), 1.10 (s, 6H). 13C NMR (75 MHz, CDCl3) δ 198.13, 195.05, 151.17, 133.45, 125.20, 120.66, 114.67, 110.78, 72.16, 51.25, 44.81, 30.72, 27.63. MS (ESI) m/z 342.1 [M+Na]+.
[image: ]
[image: ]
[bookmark: OLE_LINK9]1-(5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)-2-(2-nitrophenoxy)ethan-1-one (I14):
1H NMR (300 MHz, DMSO) δ 7.84 (d, J = 8.3 Hz, 1H), 7.54 (t, J = 7.9 Hz, 1H), 7.08 (t, J = 8.0 Hz, 1H), 7.05 (d, J = 7.6 Hz, 1H), 5.37 (s, 2H), 3.35 (s, 3H), 2.29 (s, 3H). 13C NMR (75 MHz, DMSO) δ 187.34, 151.24, 147.47, 139.50, 133.99, 124.79, 120.43, 115.13, 102.02, 71.47, 30.59, 13.42. MS (ESI) m/z 314.1 [M+Na]+.
[image: ]
[image: ]
[bookmark: OLE_LINK10]1-(3-cyclopropyl-5-hydroxy-1-methyl-1H-pyrazol-4-yl)-2-(2-nitrophenoxy)ethan-1-one (I15):
1H NMR (300 MHz, DMSO) δ 7.84 (d, J = 7.0 Hz, 1H), 7.55 (t, J = 7.4 Hz, 1H), 7.10 (t, J = 7.9 Hz, 1H), 7.06 (d, J = 7.7 Hz, 1H), 5.41 (s, 2H), 3.35 (s, 3H), 2.62 – 2.45 (m, 1H), 1.03 – 0.77 (m, 4H). 13C NMR (75 MHz, DMSO) δ 187.32, 169.25, 153.11, 151.27, 139.51, 134.00, 124.79, 120.43, 115.14, 102.63, 71.48, 65.32, 31.13, 8.35, 8.20. MS (ESI) m/z 340.2 [M+Na]+.
[image: ]
[image: ]
1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1H-pyrazol-4-yl)-2-(2-nitrophenoxy)ethan-1-one (I16):
1H NMR (300 MHz, CDCl3) δ 10.98 (s, 1H), 7.91 (d, J = 6.7 Hz, 1H), 7.53 (t, J = 8.7 Hz, 1H), 7.13 (t, J = 7.7 Hz, 1H), 6.95 (d, J = 8.4 Hz, 1H), 5.28 (s, 2H), 3.77 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 189.67, 159.20, 150.75, 133.52, 125.44, 121.64, 121.27, 118.07, 114.44, 99.34, 70.24, 33.25. MS (ESI) m/z 368.3 [M+Na]+.
[image: ]
[image: ]
3-hydroxy-2-(2-(4-nitrophenoxy)acetyl)cyclohex-2-en-1-one (I17):
[bookmark: OLE_LINK98][bookmark: OLE_LINK99]1H NMR (300 MHz, DMSO) δ 16.39 (s, 1H), 8.15 (d, J = 9.1 Hz, 2H), 7.08 (d, J = 9.1 Hz, 2H), 5.44 (s, 2H), 2.58 – 2.51 (m, 4H), 2.06 – 1.85 (m, 2H). 13C NMR (75 MHz, DMSO) δ 196.08, 179.30, 163.79 142.49, 126.14, 115.52, 71.93, 19.20. MS (ESI) m/z 314.1 [M+Na] +.
[image: ]
[image: ]
[bookmark: OLE_LINK13]3-hydroxy-5,5-dimethyl-2-(2-(4-nitrophenoxy)acetyl)cyclohex-2-en-1-one (I18):
[bookmark: _Hlk24058820]1H NMR (300 MHz, CDCl3) δ 16.76 (s, 1H), 8.20 (d, J = 9.2 Hz, 2H), 6.98 (d, J = 9.2 Hz, 2H), 5.41 (s, 2H), 2.62 (s, 2H), 2.42 (s, 2H), 1.14 (s, 6H). 13C NMR (75 MHz, CDCl3) δ 198.75, 195.65, 163.10, 141.95, 125.84, 114.70, 71.78, 51.76, 45.32, 31.20, 28.12. MS (ESI) m/z 318.1 [M−H]−.
[image: ]
[image: ]
1-(5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)-2-(4-nitrophenoxy)ethan-1-one (I19):
1H NMR (300 MHz, DMSO) δ 11.29 (s, 1H), 8.14 (d, J = 9.1 Hz, 2H), 7.01 (d, J = 9.1 Hz, 2H), 5.32 (s, 2H), 3.34 (s, 3H), 2.28 (s, 3H). 13C NMR (75 MHz, DMSO) δ 187.77, 164.25, 160.05, 147.93, 141.18, 126.09, 115.39, 102.51, 71.67, 30.97, 13.82. MS (ESI) m/z 290.1 [M−H]−.
[image: ]
[image: ]
[bookmark: OLE_LINK16]1-(3-cyclopropyl-5-hydroxy-1-methyl-1H-pyrazol-4-yl)-2-(4-nitrophenoxy)ethan-1-one (I20):
1H NMR (300 MHz, DMSO) δ 8.15 (d, J = 9.1 Hz, 2H), 7.03 (d, J = 9.1 Hz, 2H), 5.36 (s, 2H), 3.34 (s, 3H), 2.55 (s, 1H), 0.89 (dd, J = 26.1, 5.5 Hz,4H). 13C NMR (75 MHz, DMSO) δ 187.78, 164.28, 153.65, 141.19, 126.12, 115.42, 103.14, 71.68, 31.48, 8.89, 8.61. MS (ESI) m/z 316.2 [M−H]−.
[image: ]
[image: ]
1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1H-pyrazol-4-yl)-2-(4-nitrophenoxy)ethan-1-one (I21):
[bookmark: _Hlk18439923][bookmark: _Hlk18439895]1H NMR (300 MHz, CDCl3) δ 9.67 (s, 1H), 8.21 (d, J = 9.0 Hz, 2H), 6.97 (d, J = 9.0 Hz, 2H), 5.20 (s, 2H), 3.76 (s, 3H). 13C NMR (75 MHz, DMSO) δ 190.38, 162.61, 159.75, 142.27, 125.89, 122.10, 118.53, 114.62, 69.77, 33.69. MS (ESI) m/z 344.2 [M−H]−.
[image: ]
[image: ]
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]2-(2-(2-chloro-4-nitrophenoxy)acetyl)-3-hydroxy-5,5-dimethylcyclohex-2-en-1-one (I22):
1H NMR (300 MHz, CDCl3) δ 16.65 (s, 1H), 8.34 (s, 1H), 8.12 (d, J = 9.0 Hz, 1H), 6.88 (d, J = 9.0 Hz, 1H), 5.53 (s, 1H), 2.65 (s, 2H), 2.44 (s, 2H), 1.16 (s, 6H). 13C NMR (75 MHz, CDCl3) δ 202.93, 198.10, 197.84, 160.60, 131.98, 123.90, 117.27, 113.79, 74.14, 54.40, 48.00, 33.64, 30.65. MS (ESI) m/z 352.1 [M−H]−.
[image: ]
[image: ]
2-(2-chloro-4-nitrophenoxy)-1-(5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)ethan-1-one (I23):
1H NMR (300 MHz, DMSO) δ 8.58 (s, 1H), 8.29 (s, 1H), 8.12 (d, J = 9.0 Hz, 1H), 7.10 (d, J = 9.0 Hz, 1H), 5.50 (s, 2H), 3.38 (s, 3H), 2.31 (s, 3H). 13C NMR (75 MHz, DMSO) δ 192.82, 161.65, 151.88, 134.37, 133.48, 128.57, 123.01, 120.54, 106.66, 75.31, 69.12, 34.99, 17.87. MS (ESI) m/z 324.1 [M−H]−.
[image: ]
[image: ]
[bookmark: OLE_LINK21]2-(2-chloro-4-nitrophenoxy)-1-(3-cyclopropyl-5-hydroxy-1-methyl-1H-pyrazol-4-yl)ethan-1-one (I24):
1H NMR (300 MHz, DMSO) δ 8.34 (s, 1H), 8.17 (d, J = 9.2 Hz, 1H), 7.14 (d, J = 9.2 Hz, 1H), 5.55 (s, 2H), 3.38 (s, 2H), 2.59-2.56 (m, 1H), 1.01-0.97 (m, 2H), 0.90-0.87 (m, 1H). 13C NMR (75 MHz, CDCl3) δ 192.23, 160.04, 154.78, 151.84, 131.63, 128.64, 124.44, 123.45, 114.93, 102.35, 72.09, 33.56, 10.80, 7.47. MS (ESI) m/z 350.1 [M−H]−.
[image: ]
[image: ]
2-(2-chloro-4-nitrophenoxy)-1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1H-pyrazol-4-yl)ethan-1-one (I25):
[bookmark: OLE_LINK43]1H NMR (300 MHz, DMSO) δ 11.09 (s, 1H), 8.22 (s, 1H), 8.06 (d, J = 9.2 Hz, 1H), 7.07 (d, J = 9.2 Hz, 1H), 5.46 (s, 2H), 3.61 (s, 3H). 13C NMR (75 MHz, DMSO) δ 153.42, 129.60, 128.23, 124.68, 122.51, 115.37, 114.56, 71.85, 31.06, 13.94. MS (ESI) m/z 378.3 [M−H]−.
[image: ]
[image: ]
2-(2-(5-chloro-2-(2,4-dichlorophenoxy)phenoxy)acetyl)-3-hydroxycyclohex-2-en-1-one (I26):
1H NMR (300 MHz, CDCl3) δ 16.90 (s, 1H), 7.42 (d, J = 1.6 Hz, 1H), 7.13 (d, J = 8.7 Hz, 1H), 7.01 – 6.70 (m, 4H), 5.32 (s, 2H), 2.71 (t, J = 6.0 Hz, 2H), 2.50 (t, J = 6.1 Hz, 2H), 2.18 – 1.88 (m, 2H). 13C NMR (75 MHz, CDCl3) δ 199.69, 196.73, 195.76, 151.96, 150.12, 143.30, 130.12, 128.17, 127.76, 124.76, 121.92, 121.71, 118.88, 115.39, 112.27, 72.57, 37.90, 31.81, 19.19. MS (ESI) m/z 439.2 [M−H]−.
[image: ][image: ]
2-(2-(5-chloro-2-(2,4-dichlorophenoxy)phenoxy)acetyl)-3-hydroxy-5,5-dimethylcyclohex-2-en-1-one (I27):
1H NMR (300 MHz, CDCl3) δ 7.40 (d, J = 2.5 Hz, 1H), 7.10 (dd, J = 8.8, 2.5 Hz, 1H), 6.86 (s, 3H), 6.78 (d, J = 8.8 Hz, 1H), 5.25 (s, 2H), 2.34 (s, 4H), 1.05 (s, 6H). 13C NMR (75 MHz, DMSO) δ 191.14, 172.91, 162.11, 156.43, 155.36, 154.26, 153.44, 145.29, 132.96, 131.71, 130.15, 126.53, 125.89, 121.80, 118.07, 106.12, 74.69, 48.91, 34.57, 11.96, 11.63. MS (ESI) m/z 467.1 [M−H]−.
[image: ][image: ]
2-(5-chloro-2-(2,4-dichlorophenoxy)phenoxy)-1-(5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)ethan-1-one (I28):
1H NMR (300 MHz, DMSO) δ 9.97 (s, 1H), 7.65 (d, J = 2.3 Hz, 1H), 7.30 (dd, J = 8.8, 2.3 Hz, 1H), 7.02 (q, J = 8.1 Hz, 3H), 6.87 (d, J = 8.8 Hz, 1H), 5.25 (s, 2H), 3.37 (s, 3H), 2.30 (s, 3H). 13C NMR (75 MHz, DMSO) δ 189.16, 170.94, 160.13, 154.45, 153.39, 152.28, 143.31, 129.73, 128.18, 124.55, 119.83, 104.14, 72.71, 46.93, 32.59, 9.98. MS (ESI) m/z 439.3 [M−H]−.
[image: ]
[image: ]
2-(5-chloro-2-(2,4-dichlorophenoxy)phenoxy)-1-(3-cyclopropyl-5-hydroxy-1-methyl-1H-pyrazol-4-yl)ethan-1-one (I29):
[bookmark: OLE_LINK44][bookmark: OLE_LINK35][bookmark: _Hlk18443035][bookmark: OLE_LINK46]1H NMR (300 MHz, CDCl3) δ 9.78 (s, 1H), 7.45 (d, J = 2.5 Hz, 1H), 7.17 (dd, J = 8.8, 2.5 Hz, 1H), 7.04 – 6.96 (m, 3H), 6.84 (d, J = 2.0 Hz, 1H), 5.25 (s, 2H), 3.64 (s, 3H), 2.17 – 1.84 (m, 1H), 1.03 (d, J = 8.1 Hz, 4H). 13C NMR (75 MHz, CDCl3) δ 188.18, 169.96, 159.15, 153.47, 152.41, 151.30, 142.33, 128.75, 127.20, 123.57, 118.85, 115.11, 103.16, 71.73, 45.95, 31.61, 9.00. MS (ESI) m/z 465.1 [M−H]−.
[image: ][image: ]
2-(2-(2,4-dimethylphenoxy)acetyl)-3-hydroxycyclohex-2-en-1-one (I30):
[bookmark: OLE_LINK38]1H NMR (300 MHz, CDCl3) δ 17.29 (s, 1H), 7.00 (s, 1H), 6.92 (d, J = 7.7 Hz, 1H), 6.63 (d, J = 8.2 Hz, 1H), 5.33 (s, 2H), 2.71 (t, J = 6.3 Hz, 2H), 2.59 – 2.48 (m, 2H), 2.32 (s, 3H), 2.28 (s, 3H), 2.12 – 1.94 (m, 2H). 13C NMR (75 MHz, CDCl3) δ 203.00, 197.55, 190.57, 154.64, 130.52, 130.40, 126.83, 126.40, 113.68, 108.91, 76.24, 36.74, 29.40, 21.23, 19.99, 16.02. MS (ESI) m/z 297.3 [M+Na]+.
[image: ][image: ]
2-(2-(2,4-dimethylphenoxy)acetyl)-3-hydroxy-5,5-dimethylcyclohex-2-en-1-one (I31):
[bookmark: OLE_LINK37][bookmark: OLE_LINK39]1H NMR (300 MHz, DMSO) δ 16.92 (s, 1H), 6.93 (s, 1H), 6.86 (d, J = 8.4 Hz, 1H), 6.60 (d, J = 8.3 Hz, 1H), 5.25 (s, 2H), 2.49 (d, J = 1.6 Hz, 4H), 2.18 (s, 6H), 1.01 (s, 6H). 13C NMR (75 MHz, DMSO ) δ 198.55, 196.22, 190.57, 154.64, 130.52, 130.40, 126.83, 126.40, 114.17, 113.68, 76.24, 51.10, 46.62, 33.51, 28.74, 21.23, 16.02. MS (ESI) m/z 303.2 [M+H]+.
[image: ][image: ]
2-(2,4-dimethylphenoxy)-1-(5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)ethan-1-one (I32):
1H NMR (300 MHz, DMSO) δ 7.02 (s, 1H), 6.91 (s, 1H), 6.85 (d, J = 8.1 Hz, 1H), 6.60 (d, J = 7.8 Hz, 1H), 5.11 (s, 2H), 3.37 (s, 3H), 2.32 (s, 3H), 2.18 (s, 6H). 13C NMR (75 MHz, DMSO) δ 187.85, 160.94, 154.64, 149.15, 130.52, 130.40, 126.83, 126.40, 113.68, 99.47, 76.24, 34.91, 21.23, 16.02, 14.7. MS (ESI) m/z 275.4 [M+H]+.
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[image: ]
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]1-(3-cyclopropyl-5-hydroxy-1-methyl-1H-pyrazol-4-yl)-2-(2,4-dimethylphenoxy)ethan-1-one (I33):
1H NMR (300 MHz, DMSO) δ 6.92 (s, 1H), 6.85 (d, J = 8.3 Hz, 1H), 6.57 (d, J = 8.2 Hz, 1H), 6.30 (s, 1H), 5.16 (s, 2H), 3.35 (s, 3H), 2.56 (m, 1H), 2.17 (d, J = 1.7 Hz, 6H), 1.03 – 0.78 (m, 4H). 13C NMR (75 MHz, DMSO) δ 188.38, 163.23, 154.64, 149.16, 130.52, 130.40, 126.83, 126.40, 113.68, 101.82, 76.24, 34.91, 21.23, 16.02, 11.40, 9.99. m/z 275.3 [M+H]+.
[image: ][image: ]
2-(2,4-dimethylphenoxy)-1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1H-pyrazol-4-yl)ethan-1-one (I34):
[bookmark: OLE_LINK40]1H NMR (300 MHz, DMSO) δ 9.70 (s, 1H), 6.93 (s, 1H), 6.85 (d, J = 8.9 Hz, 1H), 6.58 (d, J = 8.2 Hz, 1H), 5.14 (s, 2H), 3.67 (s, 3H), 2.17 (s, 6H). 13C NMR (75 MHz, DMSO) δ 188.49, 187.22, 154.64, 135.73, 130.52, 130.40, 126.83, 126.40, 124.29, 113.68, 105.30, 76.24, 34.91, 21.23, 16.02. m/z 329.2 [M+H]+.
[image: ][image: ]
3-hydroxy-2-(2-(2-methoxy-4-methylphenoxy)acetyl)cyclohex-2-en-1-one (I35):
1H NMR (300 MHz, CDCl3) δ 17.28 (s, 1H), 6.76 (d, J = 1.4 Hz, 1H), 6.72 (d, J = 8.1 Hz, 1H), 6.67 (dd, J = 8.2, 1.2 Hz, 1H), 5.36 (s, 2H), 3.91 (s, 3H), 2.73 (t, J = 6.4 Hz, 2H), 2.61 – 2.49 (m, 2H), 2.32 (s, 3H), 2.05 (p, J = 6.5 Hz, 2H). 13C NMR (75 MHz, CDCl3 ) δ 203.00, 197.55, 190.57, 150.28, 146.63, 131.75, 122.03, 116.12, 113.47, 108.91, 76.24, 56.83, 36.74, 29.40, 21.23, 19.99. MS (ESI) m/z 313.3 [M+Na]+.
[image: ][image: ]
[bookmark: OLE_LINK27]3-hydroxy-2-(2-(2-methoxy-4-methylphenoxy)acetyl)-5,5-dimethylcyclohex-2-en-1-one (I36):
1H NMR (300 MHz, CDCl3) δ 17.25 (s, 1H), 6.72 (d, J = 8.0 Hz, 2H), 6.66 (dd, J = 8.1, 1.1 Hz, 1H), 5.35 (s, 2H), 3.88 (s, 3H), 2.57 (s, 2H), 2.38 (s, 2H), 2.30 (s, 3H), 1.10 (s, 6H). 13C NMR 75 MHz, CDCl3) δ 198.55, 196.22, 190.57, 150.28, 146.63, 131.75, 122.03, 116.12, 114.17, 113.47, 76.24, 56.83, 51.10, 46.62, 33.51, 28.74, 21.23. MS (ESI) m/z 341.1 [M+Na]+.
[image: ][image: ]
1-(5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)-2-(2-methoxy-4-methylphenoxy)ethan-1-one (I37):
1H NMR (300 MHz, DMSO) δ 6.81 (s, 1H), 6.63 (s, 2H), 5.12 (s, 2H), 3.78 (s, 3H), 3.38 (s, 3H), 2.34 (s, 3H), 2.25 (s, 3H). 13C NMR (75 MHz, DMSO) δ 187.85, 160.94, 150.28, 149.15, 146.63, 131.75, 122.03, 116.12, 113.47, 99.47, 76.24, 56.83, 34.91, 21.23, 14.74. MS (ESI) m/z 313.2 [M+Na]+.
[image: ][image: ]
1-(3-cyclopropyl-5-hydroxy-1-methyl-1H-pyrazol-4-yl)-2-(2-methoxy-4-methylphenoxy)ethan-1-one (I38):
1H NMR (300 MHz, DMSO) δ 6.82 (s, 1H), 6.74 – 6.58 (m, 2H), 5.16 (s, 2H), 3.79 (s, 3H), 3.39 (s, 3H), 2.62 (s, 1H), 2.25 (s, 3H), 1.21 – 0.75 (m, 4H). 13C NMR (75 MHz, DMSO ) δ 188.38, 163.23, 150.28, 149.16, 146.63, 131.75, 122.03, 116.12, 113.47, 101.82, 76.24, 56.83, 34.91, 21.23, 11.40, 9.99. MS (ESI) m/z 339.2 [M+Na]+.
[image: ][image: ]
3-hydroxy-2-(2-phenoxyacetyl)cyclohex-2-en-1-one (I39):
1H NMR (300 MHz, CDCl3) δ 17.14 (s, 1H), 7.29 (t, J = 7.9 Hz, 2H), 6.99 (d, J = 7.3 Hz, 1H), 6.94 (d, J = 8.1 Hz, 2H), 5.32 (s, 2H), 2.71 (t, J = 6.3 Hz, 2H), 2.57 – 2.43 (m, 2H), 2.02 (p, J = 6.4 Hz, 2H).
13C NMR (75 MHz, CDCl3) δ 200.87, 196.72, 195.51, 129.45, 121.34, 114.70, 71.72, 38.01, 31.89, 19.18. MS (ESI) m/z 245.1 [M−H]−.
[image: ][image: ]
1-(5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)-2-phenoxyethan-1-one (I40):
1H NMR (300 MHz, CDCl3) δ 7.33 (t, J = 7.9 Hz, 1H), 7.04 (t, J = 7.4 Hz, 1H), 6.97 (d, J = 8.2 Hz, 1H), 4.88 (s, 1H), 3.53 (s, 1H), 2.23 (s, 1H). 13C NMR (75 MHz, DMSO) δ 188.23, 157.78, 152.47, 128.76, 119.90, 113.80, 102.34, 70.03, 30.64, 7.74, 7.71. MS (ESI) m/z 245 [M−H]−.
[image: ]
[image: ]
3-hydroxy-2-(2-((3,5,6-trichloropyridin-2-yl)oxy)acetyl)cyclohex-2-en-1-one (II1):
1H NMR (300 MHz, CDCl3) δ 16.72 (s, 1H), 7.77 (s, 1H), 5.65 (s, 2H), 2.73 (t, J = 6.1 Hz, 2H), 2.66 – 2.49 (m, 2H), 2.18 – 1.98 (m, 2H). 13C NMR (75 MHz, CDCl3) δ 199.09, 195.99, 195.40, 155.86, 140.14, 122.10, 116.75, 112.19, 70.26, 37.76, 31.56, 19.09. MS (ESI) m/z 348.1 [M−H]−.
[image: ][image: ]
[bookmark: OLE_LINK28]3-hydroxy-5,5-dimethyl-2-(2-((3,5,6-trichloropyridin-2-yl)oxy)acetyl)cyclohex-2-en-1-one (II2):
1H NMR (300 MHz, CDCl3) δ 16.72 (s, 1H), 7.77 (s, 1H), 5.65 (s, 2H), 2.73 (t, J = 6.1 Hz, 2H), 2.66 – 2.49 (m, 2H), 2.18 – 1.98 (m, 2H). 13C NMR (75 MHz, CDCl3) δ 199.09, 195.99, 195.40, 155.86, 140.14, 122.10, 116.75, 112.19, 70.26, 37.76, 31.56, 19.09. MS (ESI) m/z 348.3 [M−H]−.
[image: ][image: ]
1-(5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)-2-((3,5,6-trichloropyridin-2-yl)oxy)ethan-1-one (II3):
1H NMR (300 MHz, DMSO) δ 8.31 (s, 1H), 5.46 (s, 2H), 3.37 (s, 3H), 2.29 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 186.80, 159.93, 156.58, 147.69, 142.24, 141.14, 121.13, 116.82, 102.16, 70.67, 30.91, 13.62. MS (ESI) m/z 348.3 [M−H]−.
[image: ][image: ]
[bookmark: OLE_LINK29]1-(3-cyclopropyl-5-hydroxy-1-methyl-1H-pyrazol-4-yl)-2-((3,5,6-trichloropyridin-2-yl)oxy)ethan-1-one (II4):
1H NMR (300 MHz, DMSO) δ 8.32 (s, 1H), 5.50 (s, 2H), 3.36 (s, 3H), 1.19 (t, J = 7.0 Hz, 1H), 0.89 (dd, J = 22.5, 5.5 Hz, 4H). 13C NMR (75 MHz, CDCl3) δ 186.34, 156.24, 152.96, 141.91, 141.17, 140.73, 120.78, 116.47, 102.37, 70.29, 31.11, 13.91, 8.28. MS (ESI) m/z 374.0 [M−H]−.
[image: ][image: ]
1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1H-pyrazol-4-yl)-2-((3,5,6-trichloropyridin-2-yl)oxy)ethan-1-one (II5):
1H NMR (300 MHz, DMSO) δ 11.74 (s, 1H), 8.35 (s, 1H), 5.51 (s, 4H), 3.70 (s, 6H). 13C NMR (75 MHz, CDCl3) δ 183.81, 156.19, 155.89, 141.92, 140.87, 122.36, 121.09, 118.79, 116.45, 101.02, 69.97, 34.45. MS (ESI) m/z 402.0 [M−H]−.
[image: ][image: ]
[bookmark: OLE_LINK33]2-(2-((1-bromonaphthalen-2-yl)oxy)acetyl)-3-hydroxy-5,5-dimethylcyclohex-2-en-1-one (III1):
1H NMR (300 MHz, CDCl3) δ 16.30 (s, 1H), 8.28 (d, J = 8.6 Hz, 1H), 7.84 – 7.74 (m, 2H), 7.60 (t, J = 7.7 Hz, 1H), 7.43 (t, J = 7.4 Hz, 1H), 7.18 (d, J = 9.0 Hz, 1H), 5.55 (s, 2H), 2.49 (s, 4H), 1.13 (s, 6H). 13C NMR (75 MHz, CDCl3) δ 199.55, 195.47, 152.72, 133.21, 130.17, 128.80, 128.01, 127.75, 126.32, 124.62, 114.99, 111.34, 109.61, 73.24, 45.34, 31.12, 28.14, 8.32. MS (ESI) m/z 425.3 [M+Na]+.
[image: ][image: ]
2-((1-bromonaphthalen-2-yl)oxy)-1-(5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)ethan-1-one (III2):
1H NMR (300 MHz, DMSO) δ 8.09 (d, J = 8.5 Hz, 1H), 7.89-7.86 (m, 2H), 7.61 (t, J = 7.4 Hz, 1H), 7.42 (t, J = 7.1 Hz, 1H), 7.23 (d, J = 9.0 Hz, 1H), 5.44 (s, 2H), 3.38 (s, 3H), 2.31 (s, 3H). 13C NMR (75 MHz, DMSO) δ 188.19, 159.44, 153.00, 147.41, 132.31, 129.26, 128.98, 128.83, 128.15, 127.93, 125.10, 124.19, 114.93, 102.11, 71.82, 30.67, 13.44. MS (ESI) m/z 373.3 [M−H]−.
[image: ][image: ]
2-((1-bromonaphthalen-2-yl)oxy)-1-(3-cyclopropyl-5-hydroxy-1-methyl-1H-pyrazol-4-yl)ethan-1-one (III3):
1H NMR (300 MHz, DMSO) δ 8.12 (d, J = 8.5 Hz, 1H), 7.91-7.71 (m, J = 7.4 Hz, 2H), 7.68 – 7.58 (m, 1H), 7.43 (t, J = 7.2 Hz, 1H), 7.28 (d, J = 9.1 Hz, 1H), 5.51 (s, 2H), 3.39 (s, 3H), 2.61-2.68 (m, 1H), 1.05 – 0.50 (m, 4H). 13C NMR (75 MHz, DMSO) δ 188.69, 156.08, 153.53, 132.83, 129.76, 129.33, 128.64, 128.41, 125.61, 124.67, 115.44, 107.49, 103.21, 72.33, 66.12, 8.75, 7.40. MS (ESI) m/z 399.4 [M−H]−.
[image: ][image: ]
2-((1-bromonaphthalen-2-yl)oxy)-1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1H-pyrazol-4-yl)ethan-1-one (III4):
1H NMR (300 MHz, CDCl3) δ 9.88 (s, 1H), 8.28 (d, J = 8.6 Hz, 1H), 7.81-7.64 (m, 2H), 7.61 (t, J = 7.6 Hz, 1H), 7.45 (t, J = 7.4 Hz, 1H), 7.13 (d, J = 8.9 Hz, 1H), 5.34 (s, 2H), 3.75 (s, 3H). 13C NMR (75 MHz, CDCl3) δ 193.99, 162.27, 154.93, 135.81, 133.04, 131.82, 131.61, 130.67, 130.54, 129.04, 127.83, 127.58, 117.43, 112.66, 107.19, 73.95, 36.27. MS (ESI) m/z 427.3 [M−H]−.
[image: ]
[image: ]
3-hydroxy-2-(2-((2-nitropyridin-3-yl)oxy)acetyl)cyclohex-2-en-1-one (III5):
1H NMR (300 MHz, DMSO) δ 16.08 (s, 1H), 8.09 (d, J = 4.4 Hz, 1H), 7.81 (d, J = 8.5 Hz, 1H), 7.66 (dd, J = 8.4, 4.4 Hz, 1H), 5.53 (s, 2H), 2.59-2.55 (m, 4H), 1.99 – 1.84 (m, 2H). 13C NMR (75 MHz, DMSO) δ 189.29, 155.64, 150.72, 148.75, 142.15, 141.54, 131.48, 127.69, 104.97, 74.01, 33.51, 25.60, 10.86.
MS (ESI) m/z 315.4 [M+Na]+.
[image: ][image: ]
1-(3-cyclopropyl-5-hydroxy-1-methyl-1H-pyrazol-4-yl)-2-((2-nitropyridin-3-yl)oxy)ethan-1-one (III6):
1H NMR (300 MHz, DMSO) δ 8.08 (d, J = 4.5 Hz, 1H), 7.75 (d, J = 8.5 Hz, 1H), 7.67 (dd, J = 8.5, 4.5 Hz, 1H), 5.49 (s, 2H), 3.35 (s, 3H), 2.57-2.54 (m, 5.3 Hz, 1H), 1.01 – 0.90 (m, 2H), 0.90 – 0.82 (m, 2H).
13C NMR (75 MHz, DMSO) δ 187.29, 153.64, 148.72, 146.75, 140.15, 139.54, 129.48, 125.69, 102.97, 72.01,65.76,31.51,8.86,8.62. MS (ESI) m/z 341.1 [M+Na]+.
[image: ][image: ]
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