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General information

'H NMR and *C NMR spectra were recorded with Bruker ARX-300 spectrometer
with TMS as the internal standard in CDCIl3, DMSO-ds. Peak multiplicities are
abbreviated: singlet, s; doublet, d; triplet, t; multiplet, m. MS spectra were obtained on
an Agilent 6120 quadrupole LC/MS (ESI). HR-ESI-MS was run on an Agilent Q-TOF
mass spectrometer. 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. All commercially available reagents were used without further purification.
Air- and/or moisture-sensitive reactions were carried out under nitrogen atmosphere.
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. X-ray diffraction analyses were

measured on a Siemens P4 diffractometer.
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General procedure for intermediate

Title compounds were classified into three series (I, 11 and 111), 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 K>CO3 (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 °C. 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. The analytical data corresponded to the literature
[1-8].

General procedure for intermediate D1 — D40

Compound C (0.1 mol), KoCOs3 (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 °C,
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. The analytical data
corresponded to the literature [9-14].

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 H>O were added to a
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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. After filtration and extraction, F was
obtained as white solid. The analytical data corresponded to the literature [15, 16].
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. The analytical data corresponded to the literature[ 17-20].
General procedure for title compounds

Title compounds were synthesized as previously reported. [21] The important
intermediate enol ester (10 mmol), EtsN (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 ( Viichloromethane: Vpetroleumether =1:2-2:1) to afford title compounds.
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'H NMR data for compounds C to M

Data and spectra for compounds C1-C40

methyl 2-phenoxyacetate (C1, C2):

Yield, 90%; white solid; "H NMR (300 MHz, CDCl3) § 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).

MRZ019030403 1H-NER  CDCL3 303K AV-300 (S I} [s N NN s «
MMM~ oo < © L1000
e | !
S | |
SN . |
|
5 |

| il Fsoo
k700
800
500
Fa00
200
200

Flo0

T T T T T T T T T T T T
1z.0 1L5 1L0 105 10.0 95 90 &B5 &0 7bH @O0 65 60 55 0.0
£l (ppm)

Methyl 2-(2,4,6-trichlorophenoxy)acetate (C9—C12):
Yield, 95%; white solid; 'H NMR (300 MHz, CDCl3) § 7.33 (s, 1H), 4.63 (s, 1H),
3.86 (s, 2H).
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Methyl 2-(2-nitrophenoxy)acetate (C13-C16):
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Yield, 92%; white solid; 'H NMR (300 MHz, DMSO) 6 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).
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Methyl 2-(4-nitrophenoxy)acetate (C17-C21):
Yield, 86%; white solid; '"H NMR (300 MHz, CDCls) 6 8.21 (d, J=9.2 Hz, 2H), 6.99

(d,J=9.2 Hz, 2H), 4.76 (s, 2H), 3.84 (s, 3H).
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Methyl 2-(2-chloro-4-nitrophenoxy)acetate (C22—C25):
Yield, 90%; white solid; '"H NMR (300 MHz, CDCls) 6 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).
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Methyl 2-phenoxyacetate (C39, C40):
Yield, 90%; white solid; '"H NMR (300 MHz, CDCls) 6 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).

S8



. ;s; o B
WMMZ019020403 1H-NME CDCLE 203K AV-300 [sr I3V}

§!

0.
g O
5

—4.65
- —3.81

T T T T T T T T T
lz.0 115 110 105 100 95 90 &5 B0

Characterization of selected intermediates D

2-Phenoxyacetic acid (D1, D2):
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Yield, 90%; white solid; '"H NMR (300 MHz, CDCls) 6 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).
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2-(2-Chlorophenoxy)acetic acid (D3, D4):
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Yield, 95%; white solid; 'H NMR (300 MHz, DMSO) & 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).
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2-(4-Chlorophenoxy)acetic acid (DS, D6):

Yield, 91%; white solid; "H NMR (300 MHz, DMSO) 6 13.01 (s, 1H), 7.31 (d, J= 8.8

Hz, 2H), 6.94 (d, J = 8.8 Hz, 2H), 4.68 (s, 2H).

190524-zdy —
MI-190524-2  1HE-NMR DMSO 303K AV-300 O Mo NN [s0]
o NI ©
— M~M~ 0o s
| — |
Ol | ]
L O/\H,OH | |
o -
e ‘
/
/ |
/
| |
]
[
B S JLI .
—_— woR T
o o w 2]
S So S
T — ‘ T ‘ — P o o
1 18 13 14 13 1z 11 10 8 8 3
£l (ppm)

2-(2,4-Dichlorophenoxy)acetic acid (D7, D8):
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Yield, 96%; white solid; 'H NMR (300 MHz, DMSO) 6 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).
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2-(2,4,6-Trichlorophenoxy)acetic acid (D9-D12):
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Yield, 87%; white solid; 'H NMR (300 MHz, DMSO) & 13.09 (s, 1H), 7.63 (s, 2H),

4.57 (s, 2H).
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2-(2-Nitrophenoxy)acetic acid (D13-D16):

Yield, 83%; white solid;'H NMR (300 MHz, DMSO) & 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).
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2-(4-Nitrophenoxy)acetic acid (D17-D21):

Yield, 95%; white solid; 'H NMR (300 MHz, DMSO) § 13.21 (s, 1H), 8.19 (d, J=8.7

Hz, 2H), 7.12 (d, J = 8.7 Hz, 2H), 4.87 (s, 2H).
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2-(2-Chloro-4-nitrophenoxy)acetic acid (D22-D25):

Yield, 81%; white solid; 'H NMR (300 MHz, DMSO) § 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).
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2-(5-Chloro-2-(2,4-dichlorophenoxy)phenoxy)acetic acid (D26-D29):

Yield, 90%; white solid; '"H NMR (300 MHz, CDCls) 6 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, /= 8.8 Hz, 1H), 6.80 (d, J =
8.8 Hz, 1H), 4.75 (s, 2H). '*C NMR (75 MHz, DMSO0) & 169.49, 151.78, 150.09,
142.30, 129.68, 129.46, 128.26, 126.98, 123.38, 122.18, 121.41, 118.65, 114.87,
65.22. MS (ESI) m/z 345.0 [M—H] .

2dy20190530
M-180530-1 1H-NMR CDCL2 303K AV-300

F1800

—9.80
47
46

NMEMNNNNNNG OO O
plinindni iyl © o«
‘ ‘ L1700
ol \T?\‘L,m | L1600
= E rle 0 ‘ 1500
0 [
S OH / 1111
O il
(| |
al [ F1300

F1z00

rl1io0

rlooo

T
I
=1
=3

— S L LY
— e i
- TOD— D o 100
< Qo0 Q <
———— O T =<0 - r
13 12 11 10.5 8.5 9.0 & 8.0 7.0 6.8 &0 8.0 4. 4.0 3 30 2 20 1 Lo o 0.0

S15



A
@5 13C-NMR DMSO 203K 200MHz

T T T T T T T T T T T
.....

—169.49

NN 1 A N O --Mb-mmmm

—65.22

ey

T T T T T T T T T T T T T T T T
220 210 z00 150 180 170 160 150 140 130 120 110 100 90 80 70
£l (ppm)

2-(2,4-Dimethylphenoxy)acetic acid (D30-D34):
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Yield, 86%; white solid; 'H NMR (300 MHz, DMSO) & 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).
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2-(2-Methoxy-4-methylphenoxy)acetic acid (D35-D38):

Yield, 88%; white solid; 'H NMR (300 MHz, DMSO) & 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).
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2-Phenoxyacetic acid (D39, D40):

Yield, 90%; white solid; '"H NMR (300 MHz, CDCls) 6 10.01 (s, 1H), 7.34 (t,J= 7.8
Hz, 2H), 7.05 (t, /= 7.3 Hz, 1H), 6.96 (d, J =7.8 Hz, 2H), 4.72 (s, 2H).
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Characterization of selected intermediates E
3-Cyclopropyl-1-methyl-1H-pyrazol-5-yl 2-phenoxyacetate (E1):

Yield, 85%; white solid; '"H NMR (300 MHz, CDCls) 6 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). MS (ESI) m/z
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1-Methyl-3-(trifluoromethyl)-1 H-pyrazol-5-yl 2-(2-chlorophenoxy)acetate (E4):
Yield, 76%; white solid; "H NMR (300 MHz, CDCl3) § 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). MS (ESI) m/z 335.2 [M+H] "
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5,5-Dimethyl-3-oxocyclohex-1-en-1-yl 2-(4-chlorophenoxy)acetate (E5):

Yield, 70%; white solid; '"H NMR (300 MHz, CDCls) 6 7.4(d, J = 8.9 Hz, 2H), 6.90 (d,
J=18.9 Hz, 1H), 5.99 (s, 1H), 4.78 (s, 1H), 2.46 (s, 2H), 2.32 (s, 2H), 1.15 (s, 6H). MS
(ESI) m/z 308.3 [M+H] *.
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1-Methyl-3-(trifluoromethyl)-1H-pyrazol-5-yl 2-(4-chlorophenoxy)acetate (E6):

Yield, 67%; white solid; "H NMR (300 MHz, CDCL3) 6 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). MS (ESI) m/z 357.1 [M+Na]

+
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3-Cyclopropyl-1-methyl-1 H-pyrazol-5-yl 2-(2,4-dichlorophenoxy)acetate (E7):

Yield, 69%; white solid; '"H NMR (300 MHz, CDCls) § 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). MS (ESI) m/z 339.1 [M—H]

HH-20181228-3 N~—OWIMNWOON o [se] [eo] WM DR OO o]
HH-20181228-3 (DCI3 IHMMR AV300 L <t ONCI——0a o o] 0 0000 W €W~ MW
MMM OO W ~ [5] TT--T 0000O0Ood
e\ | | T S Lo
|
( [ l-as000
| [
L [ ‘ ‘ [ ]
| [ | |
| J | ] 20000
N 25000
cl o NN
O\J\Ow
20000
Cl
: 15000
10000
|
5000
] i
I
‘ | | | ' M
| f | /| h Iyl
i) A AN J \ AR Lo
e T T T T T
oo o o o o o oo
oo Q o o o oo
- - - o 2] - ol
. . T T T . T r r : T
0.5 0.0 95 60 &5 80 L5 0 &3 60 0 45 40 35 30 2 20 L5 L0 0 0.0

S22



1-Methyl-3-(trifluoromethyl)-1 H-pyrazol-5-yl-2-(2,4-dichlorophenoxy)acetate

(E8):

Yield, 65%; white solid; 'H NMR (300 MHz, CDCls) § 7.47 (s, 1H), 7.24 (d, /= 8.8
Hz, 1H), 6.92 (d, J= 8.8 Hz, 1H), 6.56 (s, 1H), 5.01 (s, 2H), 3.77 (s, 3H). MS (ESI)
m/z 367.1 [M—H] ~.
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5,5-Dimethyl-3-oxocyclohex-1-en-1-yl 2-(2,4,6-trichlorophenoxy)acetate (E9):
Yield, 65%; white solid; "H NMR (300 MHz, CDCl3) 6 7.37 (s, 2H), 6.04 (s, 1H), 4.78

(s, 2H), 2.52 (s, 2H), 2.33 (s, 2H), 1.16 (s, 6H). MS (ESI) m/z 399.0 [M+Na] *.
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1,3-Dimethyl-1 H-pyrazol-5-yl 2-(2,4,6-trichlorophenoxy)acetate (E10):
Yield, 60%; white solid; "H NMR (300 MHz, CDCl3) 6 7.39 (s, 2H), 6.07 (s, 1H), 4.90
(s, 2H), 3.70 (s, 3H), 2.28 (s, 3H). MS (ESI) m/z 371.2 [M+Na] *.
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3-Cyclopropyl-1-methyl-1 H-pyrazol-5-yl 2-(2,4,6-trichlorophenoxy)acetate (E11):
Yield, 63%; white solid; '"H NMR (300 MHz, CDCl3) 6 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=17.5, 3.1
Hz, 2H). MS (ESI) m/z 371.2 [M+Na] *.
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1-Methyl-3-(trifluoromethyl)-1 H-pyrazol-5-yl 2-(2,4,6-trichlorophenoxy)acetate
(E12):

Yield, 67%; white solid; 'H NMR (300 MHz, CDCls) 6 7.40 (s, 1H), 6.60 (s, 1H),
4.94 (s, 1H), 3.85 (s, 2H). MS (ESI) m/z 425.2 [M+Na] .
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5,5-Dimethyl-3-oxocyclohex-1-en-1-yl 2-(2-nitrophenoxy)acetate (E13):

Yield, 57%; white solid; "H NMR (300 MHz, CDCL3) 6 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). MS (ESI) m/z 342.2 [M+Na] *.
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1,3-Dimethyl-1 H-pyrazol-5-yl 2-(2-nitrophenoxy)acetate (E14):

Yield, 63%; white solid; '"H NMR (300 MHz, CDCls) 6 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, /= 8.4 Hz, 1H), 6.01 (s, 1H),
5.04 (s, 2H), 3.61 (s, 3H), 2.22 (s, 3H). MS (ESI) m/z 314.3 [M+Na] *.
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3-Cyclopropyl-1-methyl-1 H-pyrazol-5-yl 2-(2-nitrophenoxy)acetate (E15):

Yield, 60%; white solid; '"H NMR (300 MHz, CDCl3) 6 7.91 (d, J = 8.1 Hz, 1H), 7.58
(t,J=7.4Hz, 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).
MS (ESI) m/z 340.1 [M+Na] *.
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1-Methyl-3-(trifluoromethyl)-1 H-pyrazol-5-yl 2-(2-nitrophenoxy)acetate (E16):
Yield, 62%; white solid; '"H NMR (300 MHz, CDCls) 6 7.93 (d, J= 7.8 Hz, 1H), 7.61
(t,J=7.7Hz, 1H), 7.22 (t, J= 7.7 Hz, 1H), 7.12 (d, /= 8.3 Hz, 1H), 6.56 (s, 1H),
5.08 (s, 2H), 3.78 (s, 3H). MS (ESI) m/z 368.3 [M+Na] ™.
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3-Oxocyclohex-1-en-1-yl 2-(4-nitrophenoxy)acetate (E17):

Yield, 60%; white solid; "H NMR (300 MHz, CDCls) 6 8.24 (d, J = 9.2 Hz, 2H), 7.03
(d,J=9.2Hz, 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). MS (ESI) m/z 314.1 [M+Na] .
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5,5-Dimethyl-3-oxocyclohex-1-en-1-yl 2-(4-nitrophenoxy)acetate (E18):

Yield, 58%; white solid; "H NMR (300 MHz, CDCl3) § 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).
MS (ESI) m/z 318.2 [M—H] .
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1,3-Dimethyl-1 H-pyrazol-5-yl 2-(4-nitrophenoxy)acetate (E19):

Yield, 60%; white solid; '"H NMR (300 MHz, CDCI3) 6 8.27 (d, J= 9.2 Hz, 1H), 7.04
(d, /=9.2 Hz, 1H), 6.00 (s, 1H), 4.91 (s, 1H), 2.48 (s, 1H), 2.32 (s, 1H), 1.15 (s, 3H).
MS (ESI) m/z 292.1 [M+H] *.
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3-Cyclopropyl-1-methyl-1 H-pyrazol-5-yl 2-(4-nitrophenoxy)acetate (E20):

Yield, 59%; white solid; '"H NMR (300 MHz, CDCls) § 8.26 (d, J = 9.2 Hz, 2H), 7.06
(d, /=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). MS (ESI) m/z 318.2 [M+H] *.
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1-Methyl-3-(trifluoromethyl)-1 H-pyrazol-5-yl 2-(4-nitrophenoxy)acetate (E21):

Yield, 69%; white solid; 'H NMR (300 MHz, CDCls) 6 8.27 (d, J= 9.2 Hz, 2H), 7.09
(d,/=9.2 Hz, 2H), 6.56 (s, 1H), 5.08 (s, 2H), 3.78 (s, 3H). MS (ESI) m/z 318.1 [M+H]

+
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5,5-Dimethyl-3-oxocyclohex-1-en-1-yl 2-(2-chloro-4-nitrophenoxy)acetate (E22):
Yield, 65%; white solid; "H NMR (300 MHz, CDCl3) 6 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). MS (ESI) m/z 354.4 [M+H]".
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1,3-Dimethyl-1 H-pyrazol-5-yl 2-(2-chloro-4-nitrophenoxy)acetate (E23):
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Yield, 60%; white solid; 'H NMR (300 MHz, CDCL3) 6 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). MS (ESI) m/z 326.1 [M+H] *.
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3-Cyclopropyl-1-methyl-1 H-pyrazol-5-yl 2-(2-chloro-4-

nitrophenoxy)acetate (E24):

Yield, 64%; yellow solid; 'H NMR (300 MHz, DMSO) 6 8.34 (d, J=2.7 Hz, 1H),
8.17(dd, J=9.1,2.7Hz, 1H), 7.01 (d, /=9.1 Hz, 1H), 5.91 (s, 1H), 5.10 (s, 2H),

2300
2200
F2100
2000
1500
1800
F1700
1600
1500
1400
F1300
F1200
F1100

1000

800
F700
600

500

400
F300
F200
F100

100
=200

3.63 (s, 3H), 1.86 (m, 1H), 0.97 — 0.85 (m, 2H), 0.78 — 0.64 (m, 2H). MS (ESI) m/z

350.1 [M+H] *.
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1-Methyl-3-(trifluoromethyl)-1 H-pyrazol-5-yl 2-(2-chloro-4-nitrophenoxy)acetate

(E25):

Yield, 68%; yellow solid; 'H NMR (300 MHz, CDCl3) 6 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). MS (ESI) m/z

380.3 [M+H] *.
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3-Oxocyclohex-1-en-1-yl 2-(5-chloro-2-(2,4-dichlorophenoxy)phenoxy)acetate

(E26):

Yield, 60%; white solid; 'H NMR (300 MHz, CDCls) 6 7.46 (d, J = 2.5 Hz, 1H),

F600
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400

350

F300

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). MS (ESI) m/z 441.0 [M+H] *.
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1,3-Dimethyl-1 H-pyrazol-5-yl 2-(5-chloro-2-(2,4-
dichlorophenoxy)phenoxy)acetate (E28):

Yield, 61%; yellow solid; '"H NMR (300 MHz, CDCls) 6 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). MS (ESI) m/z 441.3 [M+H]

+
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3-Cyclopropyl-1-methyl-1 H-pyrazol-5-yl 2-(5-chloro-2-(2,4-
dichlorophenoxy)phenoxy)acetate (E29):

Yield, 60%; yellow solid; '"H NMR (300 MHz, CDCls) 6 7.46 (d, J= 2.4 Hz, 1H),
7.18-7.07 (m, 1H), 7.08 — 7.00 (m, 2H), 6.90 (d, /= 8.8 Hz, 1H), 6.79 (d, /= 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). MS (ESI) m/z 467.1 [M+H] .
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3-Oxocyclohex-1-en-1-yl 2-(2,4-dimethylphenoxy)acetate (E30):
Yield, 58%; white solid; '"H NMR (300 MHz, CDCIs) § 7.01 (s, 1H), 6.96 (d, J = 8.3
Hz, 1H), 6.65 (d, /= 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). MS (ESI) m/z 297.3 [M+Na]
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1,3-Dimethyl-1 H-pyrazol-5-yl 2-(2,4-dimethylphenoxy)acetate (E32):

Yield, 64%; white solid; "H NMR (300 MHz, CDCls) § 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). MS (ESI) m/z 297.3 [M+Na] *.
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3-Cyclopropyl-1-methyl-1 H-pyrazol-5-yl 2-(2,4-dimethylphenoxy)acetate (E33):

Yield, 54%; white solid; 'H NMR (300 MHz, CDCls) ¢ 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). MS (ESI)

m/iz 275.3 [M+H] *.
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Characterization of selected intermediates F

3,5,6-Trichloropyridin-2-ol (F):

“0.981

o

Yield, 87%; white solid; 'H NMR (300 MHz, DMSO) 6 12.88 (s, 1H), 8.18 (s, 1H).
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Characterization of selected intermediates G
Methyl 2-((3,5,6-trichloropyridin-2-yl)oxy)acetate (G):
Yield, 90%; white solid; "H NMR (300 MHz, CDCl3) 6 7.79 (s, 1H), 4.99 (s, 2H),

3.82 (s, 3H).
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Characterization of selected intermediates H
2-((3,5,6-Trichloropyridin-2-yl)oxy)acetic acid (H):
Yield, 89%; white solid; '"H NMR (300 MHz, DMSO) ¢ 8.35 (s, 1H), 4.79 (s, 2H).
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Characterization of selected intermediates J

1,3-Dimethyl-1 H-pyrazol-5-yl 2-((3,5,6-trichloropyridin-2-yl)oxy)acetate (J3):

Yield, 85%; white solid; 'H NMR (300 MHz, CDCl3) § 7.84 (s, 1H), 5.94 (s, 1H), 5.21
(s, 2H), 3.68 (s, 3H), 2.26 (s, 3H). MS (ESI) m/z 350.3 [M+H] *.
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3-Cyclopropyl-1-methyl-1 H-pyrazol-5-yl 2-((3,5,6-trichloropyridin-2-

yloxy)acetate (J4):

Yield, 64%; white solid; 'H NMR (300 MHz, CDCl3) 6 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).
MS (ESI) m/z 376.0 [M+H] *.
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1-Methyl-3-(trifluoromethyl)-1 H-pyrazol-5-yl 2-((3,5,6-trichloropyridin-2-
yDoxy)acetate (J5):

Yield, 57%; white solid; 'H NMR (300 MHz, CDCls) 6 7.86 (s, 1H), 6.46 (s, 1H),
5.24 (s, 2H), 3.81 (s, 3H). MS (ESI) m/z 402.0 [M+H] *.
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Characterization of selected intermediates L

2-((1-Bromonaphthalen-2-yl)oxy)acetic acid (L1-L4):
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Yield, 95%; white solid; 'H NMR (300 MHz, DMSO) 6 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).
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2-((2-Nitropyridin-3-yl)oxy)acetic acid (L5, L6):

Yield, 75%; white solid; "H NMR (300 MHz, DMSO) & 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). 1*C
NMR (75 MHz, DMSO) 6 168.89, 148.41, 145.42, 139.62, 129.04, 125.16, 65.27. MS
(ESI) m/z 197.0 [M—H] ".

S50



190319-zdy-2 w
MM-190319-5 1H-NMR DMSO 303K AV-300 ~—

-13

8.12
8.10
7.90
7.87
7.74

7.73
7.71
7.70

e

—4.97

D | W | S — |

AFEBRE
F5 13CNR  DMSO 303K 200z

—168.89

8
f1 (ppm}

—65.27

F80000

-75000

F70000

65000

60000

33000

50000

43000

40000

35000

F30000

25000

F20000

13000

10000

5000

A . o
L bl el b ke b

T T T T T T
220 210 200 190 180 170

T T T T
160 150 140 130 120 110 100 20

£l (ppm)

Characterization of selected intermediates M

1,3-Dimethyl-1 H-pyrazol-5-yl 2-((1-bromonaphthalen-2-yl)oxy)acetate (M2):
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Yield, 60%; white solid; 'H NMR (300 MHz, CDCls) § 8.29 (d, J = 8.5 Hz, 1H), 7.86-
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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). MS (ESI) m/z 375.3 [M+H]
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3-Cyclopropyl-1-methyl-1 H-pyrazol-5-yl 2-((1-bromonaphthalen-2-yl)oxy)acetate

(M3):

Yield, 55%; white solid; "H NMR (300 MHz, CDCL3) 6 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). MS (ESI) m/z 401.4 [M+H] *.
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1-Methyl-3-(trifluoromethyl)-1 H-pyrazol-5-yl-2-((1-bromonaphthalen-2-
yloxy)acetate (M4):

Yield, 56%; white solid; 'H NMR (300 MHz, CDCl3) 6 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, /= 7.5 Hz, 1H), 7.27 (d, J= 9.0 Hz,
1H), 6.58 (s, 1H), 5.14 (s, 2H), 3.73 (s, 3H). MS (ESI) m/z 429.3 [M+H] *.
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3-Cyclopropyl-1-methyl-1 H-pyrazol-5-yl 2-((2-nitropyridin-3-yl)oxy)acetate

(Mo6):

Yield, 65%; white solid; 'H NMR (300 MHz, CDCl3) 6 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). MS (ESI) m/z

341.1 [M+Na] *.
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Data for target compounds

1-(3-Cyclopropyl-5-hydroxy-1-methyl-1H-pyrazol-4-yl)-2-phenoxyethan-1-one

(12):

Yield, 90%; white solid;'H NMR (300 MHz, CDCl3) § 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). 3C NMR (75 MHz,

DMSO) 6 189.23, 158.78, 153.47, 129.76, 120.90, 114.81, 103.34, 71.03, 31.64, 8.74,
8.71. HRMS m/z: calculated 273.11609 (C1sH16N203 + H)*, found 273.11617

(C1sH16N203 + H)*.
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1-(5-Hydroxy-1-methyl-3-(trifluoromethyl)-1 H-pyrazol-4-yl)-2-phenoxyethan-1-
one (12):

Yield, 93%; white solid; 'H NMR (300 MHz, CDCl3) 6 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).
3C NMR (75 MHz, CDCl3) § 192.08, 159.70, 157.71, 129.62, 122.16, 121.86,
118.59, 114.56, 97.76, 69.78, 33.60. MS (ESI) HRMS m/z: calculated 301.07218
(C13H11F3N203 + H)*, found 301.07218 (C13H11F3N203 + H)™.
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2-(2-Chlorophenoxy)-1-(3-cyclopropyl-5-hydroxy-1-methyl-1H-pyrazol-4-
yl)ethan-1-one (13):
Yield, 90%; white solid; 'H NMR (300 MHz, CDCl3) § 7.41 (d, J= 7.7 Hz, 1H), 7.20
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(t,J=7.7 Hz, 1H), 6.96 (t, J = 7.6 Hz, 1H), 6.8 (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).*C NMR (75
MHz, CDCl3) ¢ 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. HRMS m/z: calculated 307.07712 (C15H15CIN2O3 +
H)*, found 307.07712 (C15sH15CIN203 + H)™.
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2-(2-Chlorophenoxy)-1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1 H-pyrazol-4-
yl)ethan-1-one (14):

Yield, 90%; yellow solid; 'H NMR (300 MHz, CDCl3) 6 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, /= 8.2
Hz, 2H), 5.22 (s, 2H), 3.78 (s, 3H). '*C NMR (75 MHz, CDCls) § 190.59, 159.12,
15291, 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. HRMS m/z: calculated 335.03320

(C13H10CIF3N203 + H)*, found 335.03330 (C13H10CIF3N203 + H)*.
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2-(2-(4-Chlorophenoxy)acetyl)-3-hydroxy-5,5-dimethylcyclohex-2-en-1-one (15):
Yield, 75%; white solid; 'H NMR (300 MHz, CDCl3) 6 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). '*C NMR
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(75 MHz, CDCl3) 5 199.41, 194.96, 156.21, 128.80, 128.72, 125.74, 115.55, 110.72,
71.35, 45.06, 30.60, 27.58, 7.94. HRMS m/z: calculated 309.08154 (C16H17C104 +
H)*, found 309.08168 (C16H17CIO4 + H)".
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2-(4-Chlorophenoxy)-1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1 H-pyrazol-4-
yl)ethan-1-one (16):

Yield, 85%; white solid; "H NMR (300 MHz, CDCl3) 6 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). '3C NMR (75 MHz,
CDCl3) 0 191.72, 159.79, 156.44, 129.57, 126.89, 122.19, 118.62, 116.07, 115.96,
70.07,65.10,33.69. HRMS m/z: calculated 335.03320 (C13H10CIF3N203 + H)*, found
335.03347 (C13H10CIF3N203 + H)*.
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1-(3-Cyclopropyl-5-hydroxy-1-methyl-1 H-pyrazol-4-yl)-2-(2,4-
dichlorophenoxy)ethan-1-one (17):

Yield, 95%; white solid; 'H NMR (300 MHz, CDCls) 6 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). '*C NMR (75 MHz,
DMSO) 6 189.23, 158.78, 153.47, 129.76, 120.90, 114.81, 103.34, 71.03, 31.64, 8.74,
8.71. HRMS m/z: calculated 341.03815 (C1sH14CloN20O3 + H)*, found 341.03823
(C15H14CI2N203 + H)™.
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2-(2,4-Dichlorophenoxy)-1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1 H-
pyrazol-4-yl)ethan-1-one (18):

Yield, 75%; white solid; '"H NMR (300 MHz, CDCls) 6 10.56 (s, 1H), 7.39 (s, 1H),
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7.15 (d,J= 6.7 Hz, 1H), 6.72 (d, J = 8.8 Hz, 1H), 5.16 (s, 2H), 3.75 (s, 3H). 3C NMR

(75 MHz, CDCls) 6 190.18, 159.14, 151.83, 129.82, 126.99, 123.57, 121.56, 117.99,

114.04, 96.99, 70.11, 33.10. HRMS m/z: calculated 368.99423 (C13HgCl2F3N203 +

H)*, found 368.99525 (C13HgCl2FsN203 + H)".
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3-Hydroxy-5,5-dimethyl-2-(2-(2,4,6-trichlorophenoxy)acetyl)cyclohex-2-en-1-one
(19):

Yield, 86%; white solid; '"H NMR (300 MHz, CDCls) 6 17.08 (s, 1H), 7.32 (s, 2H),
5.24 (s, 2H), 2.60 (s, 2H), 2.35 (s, 2H), 1.10 (s, 6H). '*C NMR (75 MHz, CDCls) 6
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. HRMS m/z: calculated 377.00359 (C16H15Cl304 + H)*, found
377.00367 (C16H15Cl304 + H)".
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1-(5-Hydroxy-1,3-dimethyl-1 H-pyrazol-4-yl)-2-(2,4,6-
trichlorophenoxy)ethan-1-one (110):

Yield, 79%; white solid; 'H NMR (300 MHz, DMSO) 6 7.64 (s, 2H), 5.07 (s, 2H),
3.28 (s, 3H), 2.33 (s, 3H). '*C NMR (75 MHz, DMSO) § 186.50, 159.74, 149.93,
147.46, 128.95, 128.84, 128.74, 101.77, 75.36, 30.30, 13.28. HRMS m/z: calculated

348.98353 (C13H11CI3sN203 + H)*, found 348.98367 (C13H11CIsN203 + H)™.
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1-(3-Cyclopropyl-5-hydroxy-1-methyl-1 H-pyrazol-4-yl)-2-(2,4,6-
trichlorophenoxy)ethan-1-one (111):

Yield, 87%; white solid; 'H NMR (300 MHz, DMSO) & 7.66 (s, 2H), 5.13 (s, 2H),
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3.30 (s, 3H), 2.66 (s, 1H), 0.98 (m, 2H), 0.87 (m, 2H). 3C NMR (75 MHz, DMSO) ¢
186.55, 156.70, 153.21, 149.95, 129.14, 128.85, 102.43, 75.33, 30.83, 8.50, 8.06.
HRMS m/z: calculated 374.99918 (C1sH13CIsN20s + H)*, found 374.99967
(C15H13CIsN203 + H)™.
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1-(5-Hydroxy-1-methyl-3-(trifluoromethyl)-1 H-pyrazol-4-yl)-2-(2,4,6-
trichlorophenoxy)ethan-1-one(112):

Yield, 90%; white solid; 'H NMR (300 MHz, CDCl3) 6 10.87 (s, 1H), 7.37 (s, 2H),
5.11 (s, 2H), 3.78 (s, 3H). *C NMR (75 MHz, CDCl3) 6 190.07, 159.72, 149.32,
130.43, 129.70, 128.97, 122.00, 118.43, 97.46, 73.31, 33.62. HRMS m/z: calculated
402.95526 (C13HgCl3F3N203 + H)*, found  402.95623 (C13HsClzF3N203 + H)™.
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3-Hydroxy-5,5-dimethyl-2-(2-(2-nitrophenoxy)acetyl)cyclohex-2-en-1-one (113):

Yield, 89%; white solid; 'H NMR (300 MHz, CDCls) 8 16.75 (s, 1H), 7.84 (d, J = 6.6
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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). '*C NMR (75 MHz, CDCls) 6

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. HRMS m/z: calculated 320.10559 (C16H17NOsg + H)*, found 320.10549

(C16H17NOg + H)™.
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1-(5-Hydroxy-1,3-dimethyl-1 H-pyrazol-4-yl)-2-(2-nitrophenoxy)ethan-1-one
(114):

Yield, 87%; white solid; 'H NMR (300 MHz, DMSO) 6 7.84 (d, J = 8.3 Hz, 1H), 7.54
(t,J=7.9 Hz, 1H), 7.08 (t, /= 8.0 Hz, 1H), 7.05 (d, /= 7.6 Hz, 1H), 5.37 (s, 2H),
3.35 (s, 3H), 2.29 (s, 3H). '*C NMR (75 MHz, DMSO) § 187.34, 151.24, 147.47,
139.50, 133.99, 124.79, 120.43, 115.13, 102.02, 71.47, 30.59, 13.42. HRMS m/z:
calculated 292.08552 (C13H13N30s + H)*, found 292.08542 (C13H13N30s + H)".
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1-(3-Cyclopropyl-5-hydroxy-1-methyl-1 H-pyrazol-4-yl)-2-(2-

nitrophenoxy)ethan-1-one (115):

Yield, 88%; white solid; 'H NMR (300 MHz, DMSO) 6 7.84 (d, J = 7.0 Hz, 1H), 7.55
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(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). '*C NMR (75 MHz, DMSO) &
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. HRMS m/z: calculated 318.10117 (C1sH1sN3Os + H)",

found 318.10216 (C1sH15N30s + H)*.
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1-(5-Hydroxy-1-methyl-3-(trifluoromethyl)-1 H-pyrazol-4-yl)-2-(2-
nitrophenoxy)ethan-1-one (116):

Yield, 75%; white solid; 'H NMR (300 MHz, CDCl3) 6 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). *C NMR (75 MHz, CDCls) ¢ 189.67, 159.20, 150.75,
133.52,125.44,121.64, 121.27, 118.07, 114.44, 99.34, 70.24, 33.25. HRMS m/z:
calculated 346.05726 (C13H10F3N3Os + H)*, found 346.05726 (C13H10F3N3Os + H)*.

S77



zdyZ0180415-1

2]
MM19041505 1H-NMR CDCL3 303DWMV-300 1700

1600

713

71

6.96

6.93

—5.28

— 377

F1400
[ ‘ F1300
J F1200
F1100
F1000
Fs0o
Feoo
Fro0
Feoo
F500
F400
Faoo
k200

rloo

L

X F-100
[}
0

190418-zdy N~
MM19041505 13C-NMR CIL3 303K AV-300

(2]
[Se]
i

75000

70000

—159.20
—150.75
133.52
125.44
—99.34
—70.24

—33.25

65000

FE0000
35000
F50000
45000
40000
35000
30000
25000
20000
15000
r10000

! ! F5000

PPV N AP S———

5000

T T T T T T T T T T T T T T T T T J T T T T T T
220 210 200 1%0 180 170 160 160 140 130 120 110 100 80 80 70 60 50 40 30 20 10 0 -10
fl (ppm

3-Hydroxy-2-(2-(4-nitrophenoxy)acetyl)cyclohex-2-en-1-one (117):
Yield, 89%; white solid; '"H NMR (300 MHz, DMSO) 6 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,
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2H). 3C NMR (75 MHz, DMSO) 6 196.08, 179.30, 163.79 142.49, 126.14, 115.52,
71.93,19.20. HRMS m/z: calculated 292.07429 (C14H13NOs + H)*, found 292.07571
(C14H13NOg + H)*,

190418-zdy—, (1900
MM-150419-1¢CIHNMR DMSO 303K AV-300
1800

8.16
8.13
7.10
7.07

—5.44
2.58
1.96
1.94

11.88

r
z :
b N

| NN

| F1700
. 1600
LJ\OA@ i [ { | ( (1200
F1400
J I } | 1 ! 1300
1200
1100
F1000
Fa00

800

F7on

600

! 400
300
200
100

(30000

-
=
@
o
-
—
ot
—
ra
-
=)
w
=
!
|
ra

2dy20150425-1 @© o
\M19041901 13C-NIR DUSC-TD 303K 4V-80D

[(s] ]
(2] ~
00

~163.79
142,49
—126.14
~115.52
~71.93

[F25000

20000

15000

10000

5000

T T T T T T T T T T T T T T T
230 zz20 210 200 10 180 170 160 10 140 130 120 110 100 80 80 70 60 50 40 30 20 10 o
f1 (ppm)

S79



3-Hydroxy-5,5-dimethyl-2-(2-(4-nitrophenoxy)acetyl)cyclohex-2-en-1-one (118):
Yield, 80%; white solid; *H NMR (300 MHz, CDCI3) 6 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, CDCI3) ¢ 198.75, 195.65, 163.10, 141.95, 125.84, 114.70, 71.78,
51.76, 45.32, 31.20, 28.12. HRMS m/z: calculated 320.10559 (C16H17NOg + H)",
found 320.10529 (C16H17NOs + H)*.

190415-2ggy2
W-19041p<2  1H-NMR CDCL3 303K AV-300 N OW© — ooy <
o N— OO < © < —
- 0o M~© [Te} ol ol — 5500
| ~ ~ | N
5000
O, HO. °
X
oYY ) . 4500
9 0 [ | |
\ \ |
! ' 4000
-a500
3000
2500
-2000
1500
1000
| ]
l 500
- .;LJ .JAJ. L Lo
T T T T A T
I~ o [se) o ool -
[} o =} o [=X=] o B
o . ol ol ol ool © 300
1 16 1 14 1 12 11 10 9 8 T 6 4 3 2 1 0 1 2
1 (ppm

S80



zdy20190425-1

19021907 13C-NR A3 Av-300
SRR GRS @k A F170000

180000

—163.10
—141.95
—125.84
—114.70
~71.78
—51.76

198
~195
—45.32
~31.20
~28.12

150000
(140000
120000
120000
110000
(100000
Fo0000
FE0000
70000
FE0000
(50000
(40000
20000
20000
10000

i | 1 . ol a

10000

F=20000

==20000

T T T T T T T T T T T T T T T T T T T T T T
230 220 Z10 200 180 18D 170 160 150 140 130 120 110 100 80 B0 0 60 50 40 a0 20 0 0
£l (ppm)

1-(5-Hydroxy-1,3-dimethyl-1 H-pyrazol-4-yl)-2-(4-nitrophenoxy)ethan-1-one
(119):

Yield, 85%; white solid; 'H NMR (300 MHz, DMSO) 6 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). *C NMR
(75 MHz, DMSO) ¢ 187.77, 164.25, 160.05, 147.93, 141.18, 126.09, 115.39, 102.51,
71.67,30.97, 13.82. HRMS m/z: calculated 292.08552 (C13H13N30s + H)*, found
292.08556 (C13H13N30s5+ H)™.
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1-(3-Cyclopropyl-5-hydroxy-1-methyl-1 H-pyrazol-4-yl)-2-(4-
nitrophenoxy)ethan-1-one (120):
Yield, 80%; white solid; "H NMR (300 MHz, DMSO) § 8.15 (d, J= 9.1 Hz, 2H), 7.03
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(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
Hz4H). 3C NMR (75 MHz, DMSO) 6 187.78, 164.28, 153.65, 141.19, 126.12,
115.42,103.14, 71.68, 31.48, 8.89, 8.61. HRMS m/z: calculated 318.10117
(C15H15N30s + H)*, found 318.10256 (C15H15N3O0s + H)*.
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1-(5-Hydroxy-1-methyl-3-(trifluoromethyl)-1 H-pyrazol-4-yl)-2-(4-
nitrophenoxy)ethan-1-one (121):

Yield, 89%; white solid; 'H NMR (300 MHz, CDCls) 6 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). *C NMR (75 MHz,
DMSO) 6 190.38, 162.61, 159.75, 142.27, 125.89, 122.10, 118.53, 114.62, 69.77,
33.69. HRMS m/z: calculated 346.05726 (C13H10F3N3Os + H)*, found 346.05711
(C13H10F3N30s + H)*.
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2-(2-(2-Chloro-4-nitrophenoxy)acetyl)-3-hydroxy-5,5-dimethylcyclohex-2-
en-1-one (122):

Yield, 75%; white solid; '"H NMR (300 MHz, CDCls) 6 16.65 (s, 1H), 8.34 (s, 1H),
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8.12 (d,J=9.0 Hz, 1H), 6.88 (d, J= 9.0 Hz, 1H), 5.53 (s, 1 H), 2.65 (s, 2H), 2.4 (s,

2H), 1.16 (s, 6H). '*C NMR (75 MHz, CDCl3) 6 202.93, 198.10, 197.84, 160.60,
131.98, 123.90, 117.27, 113.79, 74.14, 54.40, 48.00, 33.64, 30.65. HRMS m/z:

calculated 354.06661 (C15H1sCINOs + H)*, found 354.06688 (C15H1CINOs + H)".
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2-(2-Chloro-4-nitrophenoxy)-1-(5-hydroxy-1,3-dimethyl-1 H-pyrazol-4-
yl)ethan-1-one (123):

Yield, 68%; white solid; 'H NMR (300 MHz, DMSO) 6 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). *C NMR (75 MHz, DMSO) 6 192.82, 161.65, 151.88, 134.37, 133.48, 128.57,
123.01, 120.54, 106.66, 75.31, 69.12, 34.99, 17.87. HRMS m/z: calculated 326.04655
(C13H12CIN3Os + H)*, found 326.04659 (C13H12CIN3Os + H)™.
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2-(2-Chloro-4-nitrophenoxy)-1-(3-cyclopropyl-5-hydroxy-1-methyl-1 H-
pyrazol-4-yl)ethan-1-one (124):

Yield, 62%; white solid; 'H NMR (300 MHz, DMSO) & 8.34 (s, 1H), 8.17 (d, J=9.2
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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). 3C NMR (75 MHz, CDCl3) 6 192.23, 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. HRMS m/z: calculated 352.06220 (C15H14CIN3Os + H)*, found 352.06219
(C1sH14CIN30s + H)*.
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2-(2-Chloro-4-nitrophenoxy)-1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1 H-
pyrazol-4-yl)ethan-1-one (125):

Yield, 58%; white solid; 'H NMR (300 MHz, DMSO) 6 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). *C NMR
(75 MHz, DMSO) ¢ 153.42, 129.60, 128.23, 124.68, 122.51, 115.37, 114.56, 71.85,
31.06, 13.94. HRMS m/z: calculated 380.01828 (C13H9CIF3N3Os + H)*, found
380.01781 (C13HsCIF3N3Os + H)™.
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2-(2-(5-Chloro-2-(2,4-dichlorophenoxy)phenoxy)acetyl)-3-hydroxycyclohex-2-

en-1-one (126):

Yield, 77%; white solid; 'H NMR (300 MHz, CDCl3) 6 16.90 (s, 1H), 7.42 (d, J=1.6
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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, CDCls) &

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. HRMS m/z:
calculated 440.99851 (C20H15Cls0s + H)*, found 440.99878 (C20H15Cl30s + H)*.
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2-(2-(5-Chloro-2-(2,4-dichlorophenoxy)phenoxy)acetyl)-3-hydroxy-5,5-
dimethylcyclohex-2-en-1-one (127):

Yield, 80%; white solid; 'H NMR (300 MHz, CDCl3) 6 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, /= 8.8 Hz, 1H), 5.25 (s, 2H), 2.34 (s,
4H), 1.05 (s, 6H). 3C NMR (75 MHz, DMSO) ¢ 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. HRMS m/z: calculated 469.02981
(C22H19Cl305 + H)*, found 469.02975 (C22H19Cl305 + H)™.

S93



mm19071103-20180711
DCI3

2300

2200

(7.40
7.39
7.1
7.1
7.09

:
|

F2100
m\@:m L2000
= ( F1g00
0 a
e ~ ! 1800
C : |
e = /

o [ k1700

7.08
6.86
6.79
6.76

~5.25
—2.34
— —1.05

T | J ! 1600

1400
F1300
F1200
F1100
rlooo
900
r800
F700
r600
300
400

F300

! F200
‘I
| F100
L_L_Jblﬂu s A Il L | I Lo

2.00-
“l4.14=

=
=)
@
2]
©
=3
@
2
@
=3
=
2
=1
=3
L
2]
=3
=3
2]
2
2]
=
o
-
=3
[}
o
=
=3
=]

i

F10000

—-191.14
~172.91
—48.91
—34.57

o000
8000
F7000
6000
5000
(4000
3000

2000

. Wt F1000
I || ]
J | l 1 |
! | | l
. - | " bt bt i |0
Ll O iy iy Ll ik g o Las

1000

T T T T T T T
250 230 210 190 170 150 130 110 80 80 T 60 50 40 30 0 10 O —20 40 60
fl (ppm

2-(5-Chloro-2-(2,4-dichlorophenoxy)phenoxy)-1-(5-hydroxy-1,3-dimethyl-1+-
pyrazol-4-yl)ethan-1-one (128):
Yield, 75%; white solid; "H NMR (300 MHz, DMSO) 6 9.97 (s, 1H), 7.65 (d, J=2.3
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Hz, 1H), 7.30 (dd, J = 8.8, 2.3 Hz, 1H), 7.02 (q, J = 8.1 Hz, 3H), 6.87 (d, /= 8.8 Hz,
1H), 5.25 (s, 2H), 3.37 (s, 3H), 2.30 (s, 3H). 13C NMR (75 MHz, DMSO) ¢ 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. HRMS m/z: calculated 441.00974 (C19H15CIsN204
+ H)*, found 441.01053 (C1oH15CIsN204 + H)".
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2-(5-Chloro-2-(2,4-dichlorophenoxy)phenoxy)-1-(3-cyclopropyl-5-hydroxy-1-
methyl-1H-pyrazol-4-yl)ethan-1-one (129):

Yield, 71%; white solid; 'H NMR (300 MHz, CDCls) 6 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). 3C NMR (75
MHz, CDCl3) 0 188.18, 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. HRMS m/z:
calculated 467.03423 (C21H17CIzN204 + H)*, found 467.03312 (C21H17CIsN2O4 + H)*
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2-(2-(2,4-Dimethylphenoxy)acetyl)-3-hydroxycyclohex-2-en-1-one (130): Yield,

85%; white solid; 'H NMR (300 MHz, CDCl3) § 17.29 (s, 1H), 7.00 (s, 1H), 6.92
(d,J=17.7 Hz, 1H), 6.63 (d, J= 8.2 Hz, 1H), 5.33 (s, 2H), 2.71 (t, J = 6.3 Hz,
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2H), 2.59 — 2.48 (m, 2H), 2.32 (s, 3H), 2.28 (s, 3H), 2.12 — 1.94 (m, 2H). 3C NMR

(75 MHz, CDCls) 6 203.00, 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. HRMS m/z: calculated
275.12051 (C16H1804 + H)*, found 275.12161 (C1sH1804 + H)".
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2-(2-(2,4-Dimethylphenoxy)acetyl)-3-hydroxy-5,5-dimethylcyclohex-2-en-1-one

(132):

Yield, 65%; white solid; 'H NMR (300 MHz, DMSO) 6 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, /= 1.6 Hz,

4H), 2.18 (s, 6H), 1.01 (s, 6H). 3C NMR (75 MHz, DMSO ) § 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. HRMS m/z: calculated 303.15181 (C1gH2204 + H)*, found

303.15161 (C18H2204 + H)".
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2-(2,4-Dimethylphenoxy)-1-(5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)ethan-1-

one (132):

Yield, 79%; white solid; 'H NMR (300 MHz, DMSO) 6 7.02 (s, 1H), 6.91 (s, 1H),
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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). *C NMR (75 MHz, DMSO) 6 187.85, 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.

HRMS m/z: calculated 275.13174 (C15H1sN203 + H)*, found 275.13190 (C15H18N203

+H)*.
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1-(3-Cyclopropyl-5-hydroxy-1-methyl-1 H-pyrazol-4-yl)-2-(2,4-

dimethylphenoxy)ethan-1-one (133):

T T T
20

T T
—40

7000

E500

6000

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

Yield, 75%; white solid; 'H NMR (300 MHz, DMSO) 6 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). '3C NMR (75 MHz, DMSO) ¢
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. HRMS m/z: calculated 301.14739

(C17H20N203 + H)*, found 301.14740 (C17H20N203 + H)™,

S102



zdy20180723 o
MM-19071804 1H-NMR [MSO-DE 303K AV-200 (=]
©

L-___j\_
OH ‘

s OM |
HaC™ ™ CH, /KN

©
@
@

6.59
6.56
6.30
—5.16

5
©
~

¥

(8]

mt4-20190819

~189.59
~71.51
~31.55
,20.42
~16.47
~8.78

1L

el i L

T T T
8 B0 -40 -60
£l (pom)

2-(2,4-Dimethylphenoxy)-1-(5-hydroxy-1-methyl-3-(trifluoromethyl)-1 H-

T T T T T T
250 230 210 190 130 110

pyrazol-4-yl)ethan-1-one (134):
Yield, 84%; white solid; '"H NMR (300 MHz, DMSO) 6 9.70 (s, 1H), 6.93 (s, 1H),

3000

2500

F2000

rlooo

500

7500

7000

(6300

(6000

3500

5000

4300

4000

3500

3000

2500

S103



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). 3C NMR (75 MHz, DMSO) 6 188.49, 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. HRMS m/z:

calculated 329.10348 (Ci1sH15F3N203 + H)™, found 329.10331 (C1sH15F3N203 + H)*.
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3-Hydroxy-2-(2-(2-methoxy-4-methylphenoxy)acetyl)cyclohex-2-en-1-one (135):
Yield, 77%; white solid; 'H NMR (300 MHz, CDCls) § 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). 3C NMR (75 MHz, CDCls ) 6 203.00, 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. HRMS m/z:
calculated 291.11542 (C16H180s + H)*, found 291.11536 (C16H1305 + H)".
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3-Hydroxy-2-(2-(2-methoxy-4-methylphenoxy)acetyl)-5,5-dimethylcyclohex-2-

en-1-one (136):

Yield, 83%; white solid; 'H NMR (300 MHz, CDCls) § 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
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(s, 2H), 2.30 (s, 3H), 1.10 (s, 6H). 3C NMR 75 MHz, CDCls) 6 198.55, 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. HRMS m/z: calculated 319.14672 (C1sH220s + H)*, found
319.14591 (C18H220s + H)".
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1-(5-Hydroxy-1,3-dimethyl-1 H-pyrazol-4-yl)-2-(2-methoxy-4-
methylphenoxy)ethan-1-one (137):

Yield, 79%; white solid; 'H NMR (300 MHz, DMSO) 6 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). *C NMR (75 MHz,
DMSO) ¢ 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. HRMS m/z: calculated 291.12666
(C15H18N204 + H)*, found 291.12679 (C15H1sN204 + H)*.
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1-(3-Cyclopropyl-5-hydroxy-1-methyl-1 H-pyrazol-4-yl)-2-(2-methoxy-4-
methylphenoxy)ethan-1-one (138):
Yield, 73%; white solid; '"H NMR (300 MHz, DMSO) ¢ 6.82 (s, 1H), 6.74 — 6.58 (m,
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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). 3C NMR (75 MHz, DMSO ) 6 188.38, 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. HRMS m/z:
calculated 317.14231 (C17H20N204 + H)*, found 317.14267 (C17H20N204 + H)™.
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3-Hydroxy-2-(2-phenoxyacetyl)cyclohex-2-en-1-one (139)[1]:

Yield, 81%; white solid; '"H NMR (300 MHz, CDCls) 6 17.14 (s, 1H), 7.29 (t,J=17.9
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, CDCls) 6 200.87, 196.72, 195.51, 129.45, 121.34, 114.70, 71.72,
38.01, 31.89, 19.18. MS (ESI) HRMS m/z: calculated 247.08921 (C14H1404+ H)*,

found 247.08921 (C14H1404 + H)+.
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1-(5-Hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)-2-phenoxyethan-1-one (140)[22]:

Yield, 70%; white solid; "H NMR (300 MHz, CDCLs) 6 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).

3C NMR (75 MHz, DMSO) § 188.23, 157.78, 152.47, 128.76, 119.90, 113.80,

102.34, 70.03, 30.64, 7.74, 7.71. HRMS m/z: calculated 247.10044 (C13H14N203 +
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H)*, found 247.10142 (C13H14N203 + H)™.
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3-Hydroxy-2-(2-((3,5,6-trichloropyridin-2-yl)oxy)acetyl)cyclohex-2-en-1-one
(11):
Yield, 86%; white solid; '"H NMR (300 MHz, CDCls) 6 16.72 (s, 1H), 7.77 (s, 1H), S113



5.65 (s, 2H), 2.73 (t, J = 6.1 Hz, 2H), 2.66 — 2.49 (m, 2H), 2.18 — 1.98 (m, 2H). 1*C
NMR (75 MHz, CDCI3) 6 199.09, 195.99, 195.40, 155.86, 140.14, 122.10, 116.75,
112.19, 70.26, 37.76, 31.56, 19.09. HRMS m/z: calculated 349.96754 (C13H10CIsNO4
+ H)*, found 349.96647 (C13H10CIsNO4 + H)™.
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3-Hydroxy-5,5-dimethyl-2-(2-((3,5,6-trichloropyridin-2-
yloxy)acetyl)cyclohex-2-en-1-one (112):

Yield, 76%; white solid; 'H NMR (300 MHz, CDCl3) 6 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). 1*C
NMR (75 MHz, CDCl3) 6 199.09, 195.99, 195.40, 155.86, 140.14, 122.10, 116.75,
112.19, 70.26, 37.76, 31.56, 19.09. HRMS m/z: calculated 377.99884 (C15H14CIsNO4
+ H)*, found 377.99861 (C15H14CIsNO4 + H)*.
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1-(5-Hydroxy-1,3-dimethyl-1 H-pyrazol-4-yl)-2-((3,5,6-trichloropyridin-2-
yloxy)ethan-1-one (113):

Yield, 78%; white solid; '"H NMR (300 MHz, DMSO) ¢ 8.31 (s, 1H), 5.46 (s, 2H),
S116



3.37 (s, 3H), 2.29 (s, 3H). '*C NMR (75 MHz, CDCls) § 186.80, 159.93, 156.58,
147.69, 142.24, 141.14, 121.13, 116.82, 102.16, 70.67, 30.91, 13.62. HRMS m/z:
calculated 349.97877 (C12H10Cl3sN3Os + H)*, found 349.98608 (C12H10CI3sN3O3 + H)*
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1-(3-Cyclopropyl-5-hydroxy-1-methyl-1 H-pyrazol-4-yl)-2-((3,5,6-
trichloropyridin-2-yl)oxy)ethan-1-one (114):

Yield, 83%; white solid; "H NMR (300 MHz, DMSO) 6 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). 3C NMR (75
MHz, CDCl3) 0 186.34, 156.24, 152.96, 141.91, 141.17, 140.73, 120.78, 116.47,
102.37,70.29, 31.11, 13.91, 8.28. HRMS m/z: calculated 346.00167 (C14H12CI3N3O3
+ H)*, found 346.00163 (C14H12CI3N303 + H)*
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1-(5-Hydroxy-1-methyl-3-(trifluoromethyl)-1 H-pyrazol-4-yl)-2-((3,5,6-
trichloropyridin-2-yl)oxy)ethan-1-one (115):

Yield, 75%; white solid; 'H NMR (300 MHz, DMSO) 6 11.74 (s, 1H), 8.35 (s, 1H),
5.51 (s, 4H), 3.70 (s, 6H). '>*C NMR (75 MHz, CDCls) § 183.81, 156.19, 155.89,
141.92, 140.87, 122.36, 121.09, 118.79, 116.45, 101.02, 69.97, 34.45. HRMS m/z:
calculated 403.95771 (C12H7Cl3F3N303 + H)*, found 403.95765 (C12H7Cl3F3N3Os +

H)*
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2-(2-((1-Bromonaphthalen-2-yl)oxy)acetyl)-3-hydroxy-5,5-dimethylcyclohex-2-
en-1-one (I111):

Yield, 90%; white solid; 'H NMR (300 MHz, CDCls) J 16.30 (s, 1H), 8.28 (d, J= 8.6
S120



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). '3C NMR (75 MHz,
CDCl3) 0 199.55, 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. HRMS m/z:
calculated 403.04667 (C20H19BrO4+ H)*, found 403.04661 (C20H19BrO4 + H)".
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2-((1-Bromonaphthalen-2-yl)oxy)-1-(5-hydroxy-1,3-dimethyl-1 H-pyrazol-4-
ylethan-1-one (I1112):

Yield, 85%; white solid; 'H NMR (300 MHz, DMSO) 6 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). 3C NMR (75 MHz, DMSO) ¢
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. HRMS m/z: calculated
375.02660 (C17H1sBrN20Os + H)*, found 375.02641 (C17H1sBrN2O3 + H)".
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2-((1-Bromonaphthalen-2-yl)oxy)-1-(3-cyclopropyl-5-hydroxy-1-methyl-1 H-

pyrazol-4-yl)ethan-1-one (II13):
Yield, 71%; white solid; 'H NMR (300 MHz, DMSO) 6 8.12 (d, J = 8.5 Hz, 1H),

i
100
(ppm!
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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). 3C

NMR (75 MHz, DMSO) ¢ 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. HRMS m/z:

calculated 401.04226 (C19H17BrN2O3 + H)*, found 401.04234 (C19H17BrN203 + H)™.
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2-((1-Bromonaphthalen-2-yl)oxy)-1-(5-hydroxy-1-methyl-3-

(trifluoromethyl)-1 H-pyrazol-4-yl)ethan-1-one (I1114):

Yield, 75%; white solid; 'H NMR (300 MHz, CDCls) 6 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, /= 7.4 Hz, 1H), 7.13 (d,
J=28.9 Hz, 1H), 5.34 (s, 2H), 3.75 (s, 3H). *C NMR (75 MHz, CDCl3) ¢ 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. HRMS m/z: calculated 428.99834
(C17H12BrF3N203 + H)*, found 428.99548 (C17H12BrFsN203 + H)™.
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3-Hydroxy-2-(2-((2-nitropyridin-3-yl)oxy)acetyl)cyclohex-2-en-1-one (III5):
Yield, 82%; white solid; "H NMR (300 MHz, DMSO) 6 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-
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2.55 (m, 4H), 1.99 — 1.84 (m, 2H). *C NMR (75 MHz, DMSO) & 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.
HRMS m/z: calculated 293.06954 (C13H12N20¢ + H)*, found 293.06865 (C13H12N20s

+
+ H)*.
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1-(3-Cyclopropyl-5-hydroxy-1-methyl-1 H-pyrazol-4-yl)-2-((2-nitropyridin-3-
yl)oxy)ethan-1-one (1116):

Yield, 84%; white solid; 'H NMR (300 MHz, DMSO) 6 8.08 (d, J = 4.5 Hz, 1H), 7.75
(d, J=8.5Hz, 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)."3C NMR (75 MHz,
DMSO) 6 187.29, 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. HRMS (ESI): m/z for C14H14N4OsNa"; calced.

319.09642, found 319.09612.
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