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General remark

'H NMR and **C NMR spectra were recorded on 400MHz and 100MHz in
CDCIs. All chemical shifts are given as & value (ppm) with reference to
tetramethylsilane (TMS) as an internal standard. All compounds were further
characterized by HRMS; copies of *H NMR and *C NMR spectra are provided.
Products were purified by flash chromatography on 200-300 mesh silica gels. Unless
otherwise noted, commercially available reagents and solvents were used without
further purification.

General procedure for the synthesis of propargylamine 1a-1ab™?:

Br KyCOj (2.0 equiv) H \///

o= Ly
+ P >
©/ DMF, 25 °C s,

N-(2-Propynyl)aniline (S;). An oven-dried 500 mL, three-necked, round-bottomed

flask equipped with magnetic stirring bar, a thermometer, a pressure qualizing
dropping funnel, and a rubber septum is charged with aniline ( 22.35 g, 240.0 mmol,
4.0 equiv), potassium carbonate (16.58 g, 120.0 mmol, 2.0 equiv), and 300 ml DMF.
The mixture is stirred for 5 min at room temperature. A solution of propargyl bromide
( 7.14 g, 1.0 equiv) in 25 ml DMF is added to the flask dropwise. The reaction
mixture is stirred at room temperature for 6 h. The reaction mixture is filtered under
reduced pressure. The combined filtrate is transferred to separatory funnel and washed
with brine (300 mL). The aqueous phase is extracted twice with diethyl ether (2>150
mL). The combined organic phases are washed with water (100 mL) and dried over
anhydrous MgSQ,, filtered and concentrated by rotary evaporation to give a dark
brown oil. The residue is purified by flash column chromatography on silica gel to

afford the N-(2-propynylaniline in 75% yield (5.90 g) as a light yellow oil.

H
N_F | PdCL,(PPh), (2%) \/Q
©/ . ©/ Cul (1%)

s, Et;N , 25°C

N-(3-Phenyl-2-propynyl)aniline (1a). An oven-dried, three-necked round-bottomed
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flask equipped with magnetic stirring bar, a thermometer, and two rubber septa is
flushed with argon and charged with N-(2-propynyl)aniline S1 (4.76 g, 36.28 mmol,
1.0 equiv), triethylamine (225 mL), iodobenzene (8.15g, 40.0 mmol, 1.1 equiv) and
bis(triphenylphosphine) palladium dichloride (0.73 mmol, 0.02 equiv). Copper iodide
(0.36 mmol, 0.01 equiv) is then added in a single portion to the flask. The reaction
mixture is stirred at room temperature for 6 h. The reaction mixture is filtered under
reduced pressure. The combined organic phases are transferred to separatory funnel
and washed with brine (300 mL). The aqueous phase is extracted twice with diethyl
ether (2x<100 mL). The combined organic phases are dried with MgSO,, filtered and
concentrated by rotary evaporation to give a dark brown oil. The residue is purified by

flashcolumn chromatography on silica gel to give 1a in 96% vyield ( 7.21 g).

1lac were prepared following this method !

NH, B KoCOs3 (2.0 equiv) § /
o= i}

DMF, 25 °C

1ac

To aniline (0.93 g, 10 mmol) in CH3CN (5 mL) was added 1-bromo-2-butyne
(0.399 g, 3 mmol). The mixture was stirred overnight at room temperature. Saturated
aqueous NH,4CI (5 mL) was added, and mixture was separated. The aqueous layer was
extracted with Et,O (310 mL). The combined organic layers were washed with brine
(10 mL), dried over MgSQ,, filtered and concentrated. Column chromatography (10%
EtOAc/Hex) afforded a light yellow oil in 68% yield (0.296 g).

1lad-1af were prepared following this method #*

Ph
R1NH2 + ——/ ] » R1’N\// R1’N\/

Propargyl bromide (3 mL, 10 mmol) was added to amine (60 mmol) over 0.5 h via
addition funnel, and allowed to stir overnight. The resulting mixture was diluted in
EtOAc, and washed with saturated ag. NaHCOg3 and dried over MgSQO,. The reaction
mixture was concentrated and chromatographed, eluting with 9:1 hexanes/EtOAc, to

afford the corresponding pale yellow liquid.
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An oven-dried 50-mL, three-necked round-bottomed flask equipped with a
magnetic stirring bar, a thermometer, and two rubber septa is flushed with argon and
charged with propargylamine (5 mmol), triethylamine (20 mL), iodobenzene (5.5
mmol,) and bis(triphenylphosphine) palladium dichloride (0.1 mmol). Copper iodide
(0.05 mmol) is then added in a single portion to the flask. The reaction mixture is
stirred at room temperature for 6 h. The reaction mixture is filtered under reduced
pressure. The combined organic phases are transferred to separatory funnel and
washed with brine (30 mL). The aqueous phase is extracted twice with diethyl ether
(310 mL). The combined organic phases are dried over anhydrous MgSQy, filtered
and concentrated by rotary evaporation. The residue is purified by flashcolumn

chromatography on silica gel to give lad-1af.
1lag and lah were prepared following this method !

2

Cul H R

R— + R'NH, + RCHO ——— R1,N\/
EtOH , 75 °C

In a typical experiment, Cul (0.6 mmol) was charged in a test tube with a magnetic
stirrer. The test tube was sealed and flushed with N, and then was charged with alkyne
(2 mmol), aldehyde (2 mmol), and amine (2 mmol). The test tube was then placed in
an oil bath of 75 °C and was allowed to stir overnight. The crude reaction mixture was

purified by silica gel column chromatography to provide the desired product.

General procedure for synthesis of substituted pyrazole N-oxides

from N-propargylamines and silver nitrite:

_ R2
O\
R'-NH 100 °C 6{1/
Y=—-R2 + AgNO, —> N/
R® THF RO
1 2 3R

The N-propargylamines (1, 0.5mmol), silver nitrite (2, 0.6 mmol) were mixed in
THF (2 mL) and this mixture was carried out under argon at 100 °C in sealed tube and
the reaction time was monitored by TLC. Then the reaction mixture was cooled to

room temperature and the solvent was evaporated in vacuo and the crude product was
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purified by column chromatography, eluting with petroleum ether/EtOAc (1:1) to

afford the desired N-oxide pyrazole (3).

The data of products:

N
N-(3-phenylprop-2-yn-1-yl)aniline (1a)

Yellow solid (72% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.40-7.38 (m, 2 H),
7.28-7.25 (m, 3 H), 7.24-7.19 (m, 2 H), 6.80-6.76 (m, 1 H), 6.73-6.71 (m, 2 H), 4.13
(s, 2 H), 3.93 (s, 1 H); *C NMR (100 MHz, CDCls, ppm): & = 147.12, 131.66, 129.18,

128.21, 128.17, 122.85, 118.43, 113.54, 86.36, 83.25, 34.53.

o
N-(3-(o-tolyl)prop-2-yn-1-yl)aniline (1b)

Yellow oil (75% yield). *"H NMR (400 MHz, CDCls, ppm): & = 7.36-7.34 (d, J = 8.0
Hz, 2 H), 7.22-7.18 (m, 2 H), 7.16-7.12 (m, 2 H), 7.09-7.06 (m, 1 H), 6.79-6.75 (m, 1
H), 6.73-6.70 (d, J = 12.0 Hz, 2H); *C NMR (100 MHz, CDCls, ppm): & = 147.01,
140.21, 131.85, 129.29, 129.09, 128.11, 125.37, 122.54, 118.37, 113.63, 90.27, 82.04,

34.52, 20.56.

S
N-(3-(p-tolyl)prop-2-yn-1-yhaniline (1c)

Yellow solid (75% yield). *"H NMR (400 MHz, CDCls, ppm): & = 7.29-7.27 (d, J = 8.0
Hz, 2 H), 7.21-7.17 (m, 2 H), 7.05-7.03 (d, J = 8.0 Hz, 2 H), 6.77-6.74 (m, 1 H),
7.09-7.07 (m, 2 H), 6.68-6.66 (d, J = 8.0 Hz, 2 H), 4.06 (s, 2 H), 3.88 (s, 1 H), 2.28 (s,
3 H); *C NMR (100 MHz, CDCls, ppm): 0 = 147.10, 138.17, 131.48, 129.09, 128.91,
119.72, 118.24, 113.43, 85.65, 83.27, 34.42, 21.30.



O
H/©
o
N-(3-(4-methoxyphenyl)prop-2-yn-1-yl)aniline (1d)

Yellow solid (68% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.33-7.31 (m, 2 H),
7.22-7.18 (m, 2 H), 6.79-6.68 (m, 5 H), 4.07 (s, 2 H), 3.92 (s, 1 H), 3.72 (s, 1 H); **C
NMR (100 MHz, CDCls, ppm): 6 = 140.92, 134.75, 131.87, 131.74, 130.60, 130.42,

128.32, 126.38, 125.37, 125.42, 86.40, 83.06, 69.25, 29.51, 19.32.

o
N-(3-(3,4-dimethylphenyl)prop-2-yn-1-yl)aniline (1¢)

Yellow solid (71% vyield). 'H NMR (400 MHz, CDCls, ppm): 6 = 7.22-7.17 (m, 2 H),
7.14-7.12 (d, J = 8.0 Hz, 1 H), 7.02-7.01 (d, J = 4.0 Hz, 1 H), 6.78-6.74 (m, 1 H),
6.71-6.69 (d, J =8.0 Hz, 2 H), 4.09 (s, 2 H), 3.91 (s, 1 H), 2.21 (s, 3 H), 2.18 (s, 3 H);
3¢ NMR (100 MHz, CDCl3, ppm): 6 = 147.18, 137.02, 136.48, 132.68, 129.49,

129.14, 129.07, 120.04, 118.29, 113.47, 85.32, 83.45, 34.53, 19.62, 19.44.

H/@\
N-(3-(3,5-dimethylphenyl)prop-2-yn-1-yl)aniline (1f)

Yellow oil (70% vyield). 'H NMR (400 MHz, CDCls, ppm): 6 = 7.19-7.17 (m, 2 H),
7.01(s,2H),6.90(s, 1L H), 6.77-6.74 (m, 1 H), 6.70-6.68 (d, J = 8.0 Hz, 2 H), 4.09 (s,

2 H), 3.90 (s, 1 H), 2.23 (s, 6 H); *C NMR (100 MHz, CDCls, ppm): 5 = 147.15,
137.75, 130.07, 129.33, 129.16, 122.43, 118.33, 113.48, 85.57, 83.51, 34.50, 20.99.

e
o
N-(3-(2-fluorophenyl)prop-2-yn-1-yl)aniline (1g)

Yellow solid (83% vyield). 'H NMR (400 MHz, CDCls, ppm): 6 = 7.35-7.31 (m, 1 H),

7.22-7.15 (m, 3 H), 7.00-6.96 (M, 2 H), 6.79-6.75 (m, 1 H), 6.70-6.68 (d, J = 8.0 Hz, 2
H), 4.09 (s, 2 H), 3.94 (s, 1 H), 4.91-4.95 (m, 1 H): *C NMR (100 MHz, CDCls,
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ppm): & = 164.31-161.81 (d, J = 250.0 Hz, 1 C), 147.26, 133.90, 130.24-130.17 (d, J
= 7.0 Hz, 1 C), 129.48, 124.16-124.13 (d, J = 3.0 Hz, 1 C), 121.17, 118.69,
115.77-115.56 (d, J = 21.0 Hz, 1 C), 113.81, 111.69-111.53 (d, J = 16.0 Hz, 1 C),
92.16, 34.72.

o
N-(3-(3-fluorophenyl)prop-2-yn-1-yl)aniline (1h)

Yellow oil (69% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.21-7.14 (m, 3 H),
7.09-7.08 (d, J =4.0 Hz, 1 H), 7.06 (d, J = 1.2 Hz, 1 H), 6.99-6.94 (m, 1 H), 6.80-6.77
(m, 1 H), 6.71-6.69 (d, J = 8.0 Hz, 2 H), 4.098 (s, 2 H), 3.915 (s, 1 H); **C NMR (100
MHz, CDCls, ppm): & = 163.44-160.99 (d, J = 245.0 Hz, 1 C), 146.94, 129.79-129.71
(d, J = 8.0 Hz, 1 C), 129.18, 127.52, 127.49, 124.70-124.61 (d, J = 9.0 Hz, 1 C),
118.54, 118.50-118.31 (d, J = 19.0 Hz, 1 C), 115.60-115.39 (d, J = 21.0 Hz, 1 C),

113.50, 87.47, 82.00-81.97 (d, J = 3.0 Hz, 1 C), 34.33.

F
S
N-(3-(4-fluorophenyl)prop-2-yn-1-yl)aniline (1i)

Yellow solid (80% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.40-7.37 (m, 2 H),
7.27-7.23 (m, 2 H), 7.01-6.97 (m, 2 H), 6.83-6.80 (m, 1 H), 6.76-6.74 (d, J = 8.0 Hz, 2
H), 4.14 (s, 2 H), 3.97 (s, 1 H); **C NMR (100 MHz, CDCls, ppm): & = 163.77-161.29
(d, J = 248.0 Hz, 1 C), 147.18, 133.75-133.67 (d, J = 8.0 Hz, 1 C), 129.38, 119.01,

118.63, 115.76-115.54 (d, J = 22.0 Hz, 1 C), 113.66, 86.21, 82.31, 34.57.

NC
QN/Q
2-(3-(phenylamino)prop-1-yn-1-yl)benzonitrile (1j)

Yellow solid (77% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.58-7.56 (d, J = 8.0
Hz, 1 H), 7.46-7.44 (m, 2 H), 7.35-7.31 (m, 1 H), 7.25-7.21 (m, 2 H), 6.81-6.74 (m, 3
H), 4.21 (s, 2 H), 4.04 (s, 1 H); *C NMR (100 MHz, CDCls, ppm): & = 146.73,

132.43, 132.22, 129.18, 128.22, 126.69, 118.55, 117.46, 115.27, 113.59, 93.40, 79.39,
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3-(3-(phenylamino)prop-1-yn-1-yl)benzonitrile (1k)
Yellow solid (70% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.62 (s, 1 H),

7.57-7.51 (m, 2 H), 7.37-7.33 (m, 1 H), 7.25-7.21 (m, 2 H), 4.15 (5, 2 H), 3.98 (s, 1 H);
3C NMR (100 MHz, CDCls, ppm): & = 146.77, 135.69, 134.91, 131.31, 129.20,
129.08, 124.41, 118.61, 117.94, 113.50, 112.63, 89.19, 80.82, 34.26.

p™

2-methyl-N-(3-phenylprop-2-yn-1-yl)aniline (1l)
Yellow oil (73% vyield). 'H NMR (400 MHz, CDCl3, ppm): 6 = 7.42-7.39 (m, 2 H),

7.27-7.25 (m, 3 H), 7.18-7.15 (m, 1 H), 7.08-7.06 (d, J = 8.0 Hz, 1 H), 6.76-6.71 (m, 2
H), 4.16 (s, 2 H), 3.78 (s, 1 H ), 2.14(s, 1 H); **C NMR (100 MHz, CDCls, ppm): & =
145.33, 131.93, 130.35, 128.46, 127.31, 123.06, 122.95, 118.23, 110.74, 86.76, 83.44,
34.68, 17.72.

A
o
N-(3-(4-fluorophenyl)prop-2-yn-1-yl)-3-methylaniline (1m)

Yellow oil (68% vyield). 'H NMR (400 MHz, CDCl3, ppm): 6 = 7.41-7.39 (m, 2 H),
7.29-7.25 (m, 3 H), 7.14-7.10 (m, 1 H), 6.62-6.60 (d, J = 8.0 Hz, 1 H), 6.54-6.56 (d, J
=8.0Hz,2H),4.14(s,2 H),3.90 (s, 1 H),2.31 (s, 1 H); BC NMR (100 MHz, CDCls,
ppm): 6 = 147.27, 139.14, 131.81, 129.21, 128.35, 128.32, 122.98, 119.50, 114.46,

110.76, 86.56, 83.31, 34.69, 21.37.

Q“/G

4-methyl-N-(3-phenylprop-2-yn-1-yl)aniline (1n)

Yellow oil (79% vyield). *H NMR (400 MHz, CDCls, ppm): & = 7.40-7.38 (m, 3 H),
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7.27-7.26 (M, 2 H), 7.04-7.02 (d, J = 8.0 Hz, 2 H), 6.66-6.64 (m, 2 H), 4.10 (s, 2 H),
3.82 (s, 1 H), 2.25 (s, 3 H); *C NMR (100 MHz, CDCls, ppm): 5 = 144.98, 131.84,
129.87, 128.38, 128.32, 127.87, 123.05, 113.92, 86.77, 83.32, 35.00, 20.61.

2-methoxy-N-(3-phenylprop-1-yn-1-yl)aniline (10)
Colourless oil (69% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.39-7.37 (m, 2 H),

7.23-7.21 (m, 3 H), 6.92-6.87 (m, 1 H), 6.75-6.69 (m, 3 H), 4.50 (s, 1 H), 4.11 (d, J =
0.8 Hz, 2 H), 3.76 (s, 1 H); *C NMR (100 MHz, CDCls, ppm): & = 147.11, 136.96,
131.55, 128.06, 127.96, 122.88, 121.06, 117.43, 110.61, 109.43, 86.54, 82.92, 55.20,
34.01.

2-isopropyl-N-(3-phenylprop-1-yn-1-yl)aniline (1p)
Yellow oil (66% yield). 'H NMR (400 MHz, CDCl3, ppm): 6 = 7.42-7.39 (m, 2 H),

7.29-7.27 (m, 3 H), 7.19-7.14 (m, 2 H), 6.83-6.79 (m, 2 H), 4.19 (s, 2 H), 3.96 (5, 1 H),
2.97-2.87 (m, 1 H), 1.28 (s, 3 H), 1.28 (s, 3 H); *C NMR (100 MHz, CDCls, ppm): &
= 143.90, 133.18, 131.72, 128.21, 128.18, 126.67, 125.00, 122.93, 118.47, 111.48,
86.65, 83.25, 34.88, 27.12, 22.45.

Y@“/@

4-isopropyl-N-(3-phenylprop-1-yn-1-yl)aniline (1q)
Yellow oil (69% vyield). 'H NMR (400 MHz, CDCl3, ppm): 6 = 7.38-7.37 (d, J = 4.0

Hz, 2 H), 7.20 (d, J = 2.4 Hz, 3 H), 7.06-7.04 (m, 2 H), 6.63-6.60 (m, 2 H), 4.02 (s, 2
H), 3.77 (s, 1 H), 2.83-2.76 (m, 1 H), 1.21-1.18 (m, 6 H); *C NMR (100 MHz, CDClj,
ppm): & = 145.02, 138.61, 131.51, 128.06, 127.95, 125.55, 126.87, 122.83, 113.46,
86.76, 83.02, 34.56, 33.02, 24.07.



3,4,5-trimethoxy-N-(3-phenylprop-2-yn-1-yl)aniline (1r)
Yellow oil (63% vyield). 'H NMR (400 MHz, CDCl3, ppm): 6 = 7.40-7.37 (m, 2 H),

7.29-7.25 (m, 3 H), 4.13 (5, 2 H), 3.91 (5, 1 H), 3.84 (s, 3 H), 3.78 (s, 3 H); *C NMR
(100 MHz, CDCls, ppm): 5 = 153.97, 143.96, 131.75, 130.78, 128.41, 122.85, 91.23,
86.30, 83.59, 61.21, 56.06, 35.06.

50

N-(3-(4-fluorophenyl)prop-2-yn-1-yl)-[1,1'-biphenyl]-4-amine (1s)
Yellow solid (68% vyield). *"H NMR (400 MHz, CDCls, ppm): 7.56-7.53 (m, 2 H),

7.49-7.46 (m, 2 H), 7.41-7.36 (m, 4 H), 7.29-7.23 (m, 4 H), 6.80-6.76 (m, 2 H), 4.15
(s, 2 H), 4.02 (s, 1 H); **C NMR (100 MHz, CDCls, ppm): & = 146.45, 141.04, 131.66,
131.23, 128.62, 128.22, 127.85, 126.33, 126.17, 122.73, 113.74, 86.21, 83.30, 34.46.

CL
2-fluoro-N-(3-phenylprop-2-yn-1-yl)aniline (1t)

Yellow oil (70% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.39-7.37 (m, 2 H),
7.26-7.24 (m, 3 H), 7.04-6.95 (m, 2 H), 6.87-6.82 (m, 1 H), 6.71-6.66 (s, 1 H), 4.21 (s,
1 H), 4.13-4.15 (d, J = 7.2 Hz, 2 H); °C NMR (100 MHz, CDCls, ppm): & =
153.06-150.69 (J = 237.0 Hz, 1 C), 135.58, 135.46, 131.66, 128.20, 124.50-124.47 (J
=3.0Hz,1C), 122.71, 117.82-117.76 (J = 6.0 Hz, 1 C), 114.57-114.39 (J = 18.0 Hz, 1

C), 113.01-112.98 (J = 3.0 Hz, 1 C), 85.86, 83.44, 34.09.

e
2-chloro-N-(3-phenylprop-1-yn-1-yl)aniline (1u)
Colourless oil (68% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.39-7.37 (m, 2 H),
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7.26-7.22 (m, 4 H), 7.17-7.13 (m, 1 H), 6.81-6.79 (M, 1 H), 6.69-6.65 (m, 1 H), 4.59
(s, 1 H), 4.14 (d, J = 3.2 Hz, 2 H); *C NMR (100 MHz, CDCls, ppm): 5 = 142.96,
131.63, 129.08, 128.20, 128.16, 127.67, 122.65, 119.65, 118.18, 111.91, 85.67, 83.39,
34.05.

4-bromo-N-(3-phenylprop-1-yn-1-yl)aniline (1v)
Yellow solid (63% vyield). 'H NMR (400 MHz, CDCls, ppm): 6 = 7.39-7.37 (m, 2 H),

7.30-7.26 (m, 5 H), 6.60-6.58 (M, 2 H), 4.09 (s, 2 H), 3.99 (s, 1 H); *C NMR (100
MHz, CDCls, ppm): & = 146.16, 131.67, 131.53, 128.32, 128.15, 127.59, 123.07,
121.75, 85.41, 83.57, 71.97, 30.56.

F
Cl :

4-chloro-N-(3-(4-fluorophenyl)prop-2-yn-1-yl)aniline (1w)
Yellow solid (71% vyield). 'H NMR (400 MHz, CDCl3, ppm): 6 = 7.38-7.34 (m, 2 H),

7.19-7.16 (m, 2 H), 7.00-6.96 (m, 2 H), 6.66-6.64 (m, 2 H), 4.09 (s, 2 H), 3.98 (s, 1 H);
3C NMR (100 MHz, CDCls, ppm): & = 163.82-161.34 (d, J = 248.0 Hz, 1 C), 145.67,
133.74-133.66 (d, J = 8.0 Hz, 1 C), 129.19, 123.25, 118.84, 115.79-115.57 (d, J =
22.0 Hz, 1 C), 114.77, 85.67, 82.52, 34.58.

2-fluoro-N-(3-(3-fluorophenyl)prop-2-yn-1-yl)aniline (1x)
Yellow oil (66% vyield). 'H NMR (400 MHz, CDCl3, ppm): 6 = 7.24-7.18 (m, 1 H),

7.16-7.14 (d, J = 8.0 Hz, 1 H), 7.09-6.95 (m, 4 H), 6.86-6.82 (m, 1 H), 6.73-6.67 (m, 1
H), 4.21 (s, 1 H), 4.15 (s, 2 H); *C NMR (100 MHz, CDCl3, ppm): 5 = 163.49-161.04
(d, J = 245.0 Hz, 1 C), 153.10-150.72 (d, J = 238.0 Hz, 1 C ), 135.46, 135.34,
129.83-129.74 (d, J =9.0 Hz, 1 C), 127.57-127.54 (d, J = 3.0 Hz, 1 C), 124.60-124.53
(d, J = 7.0 Hz, 1 C), 124.50, 118.60-118.37 (d, J = 23.0 Hz, 1 C), 117.99-117.93 (d, J

=6.0 Hz, 1 C), 115.71-115.50 (d, J = 21.0 Hz, 1 C), 114.64-114.46 (d, J = 18.0 Hz, 1
11



C), 113.00, 112.97, 86.93, 82.26-82.22 (d, J = 4.0 Hz, 1 C), 34.01.

4-bromo-N-(3-phenylprop-2-yn-1-ylaniline (1y)
Yellow solid (64% vyield). 'H NMR (400 MHz, CDCl3, ppm): 6 = 7.32-7.29 (m, 4 H),

7.11-7.09 (d, J = 8.0 Hz, 2 H), 6.61-6.59 (d, J = 8.0 Hz, 2 H), 4.10 (s, 2 H), 4.00 (s, 1
H), 2.34 (s, 3 H); ©*C NMR (100 MHz, CDCls, ppm): & = 146.22, 137.96, 138.61,
132.04, 131.70, 129.19, 119.65, 115.25, 110.24, 85.17, 83.73, 34.60, 21.62.

Q“/(j

N-(3-(4-fluorophenyl)prop-2-yn-1-yl)-4-methylaniline (12)
Yellow oil (67% vyield). 'H NMR (400 MHz, CDCl3, ppm): 6 = 7.38-7.35 (m, 2 H),

7.05-6.97 (m, 4 H), 6.67-6.65 (d, J = 8.0 Hz, 2 H), 4.11(s, 2 H), 3.82 (s, 1 H), 2.26 (s,
1 H); *C NMR (100 MHz, CDCls, ppm): & = 144.86-142.48 (d, J = 238.0 Hz, 1 C),
133.71-133.63 (d, J = 8.0 Hz, 1 C), 129.84, 127.936, 119.04, 115.71-115.49 (d, J =
22.0 Hz, 2 C), 113.87, 86.38, 82.22, 34.90, 20.57.

N-(3-phenylprop-2-yn-1-yl)naphthalen-1-amine (1aa)
Yellow oil (69% vyield). 'H NMR (400 MHz, CDCl3, ppm): 6 = 7.81-7.79 (m, 2 H),

7.29-7.45 (m, 9 H), 6.77-6.76 (d, J = 4.0 Hz, 1 H), 4.59 (s, 1 H), 4.28 (s, 2 H); ©°C
NMR (100 MHz, CDCls, ppm): § = 142.50, 134.39, 131.95, 128.85, 128.50, 126.65,
126.03, 125.16, 123.99, 123.01, 120.23, 118.76, 105.71, 86.45, 83.75, 34.95.

N-(3-(thiophen-2-yl)prop-2-yn-1-yl)aniline (1ab)
Yellow oil (79% vyield). 'H NMR (400 MHz, CDCl3, ppm): 6 = 7.23-7.18 (m, 3 H),

7.15-7.14 (m, 1 H) 6.93-6.90 (m, 1 H), 6.80-6.69 (m, 3 H), 4.13 (s, 2 H), 3.91 (s, 1 H);
3C NMR (100 MHz, CDCls, ppm): & = 146.96, 131.99, 129.20, 126.88, 126.82,
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122.79, 118.48, 113.49, 90.38, 34.63.
~ K

N-(but-2-yn-1-yl)aniline (lac)

Yellow oil (68% vyield). *H NMR (400 MHz, CDCI3, ppm): & = 7.22-7.18 (m, 2 H),
6.78-6.74 (m, 1 H), 6.68-6.65 (m, 2 H), 3.87-3.86 (d, J = 4.0 Hz, 2 H), 3.83 (s, 1 H),
1.81-1.80 (m, 3 H); *C NMR (100 MHz, CDCls, ppm): & = 147.33, 129.17, 118.24,
113.40, 79.04, 76.08, 34.05, 3.50.

N
”/\Q

N-(3-phenylprop-2-yn-1-yl)butan-1-amine (1ad)

Yellow solid (62% yield). *H NMR (400 MHz, CDClg, ppm): § = 7.43-7.41 (m, 2 H),
7.30-7.28 (m, 3 H), 3.64 (m, 2 H), 2.77-2.74 (m, 2 H), 1.55-1.48 (m, 2 H), 1.43-1.34
(m, 3 H), 1.96-1.92 (m, 3 H); *C NMR (100 MHz, CDCl;, ppm): & = 131.63, 128.23,
127.95, 87.90, 83.27, 48.59, 39.07, 32.04, 20.46, 13.97.

N-(3-phenylprop-2-yn-1-yl)octan-1-amine (lae)

Yellow solid (57% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.42-7.39 (m, 2 H),
7.27-7.25 (m, 3 H), 3.64 (m, 2 H), 2.71-2.64 (m, 1 H), 1.88-1.85 (m, 2 H), 1.75-1.71
(m, 2 H), 1.62-1.58 (m, 1 H), 1.39 (s, 1 H), 1.32-1.03 (m, 5 H); *C NMR (100 MHz,
CDCls, ppm): 6 = 131.53, 128.14, 127.87, 123.19, 87.78, 83.17, 48.83, 38.97, 31.76,
29.83, 29.44, 29.19, 27.27, 22.59, 14.04.

H/\@
N-(3-phenylprop-2-yn-1-yl)cyclohexanamine (1af)

13



Yellow solid (68% vyield). *H NMR (400 MHz, CDCls, ppm): & = 7.41-7.39 (m, 2 H),
7.28-7.25 (m, 3 H), 3.62 (m, 2 H), 2.74-2.70 (m, 2 H), 1.88-1.85 (m, 2 H), 1.52-1.48
(m, 2 H), 1.36-1.26 (m, 11 H), 0.88-0.84 (m, 3 H); *C NMR (100 MHz, CDCls, ppm):
& =131.50, 128.10, 127.81, 123.20, 87.93, 82.93, 55.11, 35.91, 33.00, 25.99, 24.75.

e

N-(tert-butyl)-1-phenylhex-1-yn-3-amine (lag)

Yellow oil (53% vyield). *H NMR (400 MHz, CDCls, ppm): & = 7.37-7.36 (m, 2 H),
7.26-7.24 (m, 3 H), 3.60-3.57 (m, 1 H), 1.64-1.51 (m, 4 H), 1.19 (s, 9 H), 0.98-0.94
(m, 3 H); 3C NMR (100 MHz, CDCls, ppm): & = 131.36, 128.14, 127.60, 94.45,
82.55, 51.25, 44.33, 40.86, 29.90, 19.40, 13.85.

Qw
e

1-(4-chlorophenyl)-3-(4-ethylphenyl)-N-phenethylprop-2-yn-1-amine (1ah)
Yellow solid (50% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.48-7.46 (m, 2 H),
7.37-7.35 (m, 3 H), 7.30-7.25 (m, 4 H), 7.21-7.19 (m, 3 H), 7.13-7.11 (m, 2 H), 4.77
(s, 2 H), 3.10-3.04 (m, 1 H), 3.00-2.94 (m, 1 H), 2.89-2.79 (m, 2 H), 2.64-2.59 (m, 2
H), 1.54 (s, 1 H), 1.22-1.18 (m, 3 H); °C NMR (100 MHz, CDCl3, ppm): 5 = 144.88,
139.96, 139.136, 133.56, 131.85, 129.18, 128.91, 128.73, 128.65, 128.05, 126.39,
120.17, 88.13, 86.08, 54.07, 48.37, 36.40, 28.98, 15.61.

0

©/ //

1,3-diphenyl-1H-pyrazole N-oxide (3a)

Z~z%
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Yellow solid (100 mg, 85% yield). melting point: 147-149 °C. *H NMR (400 MHz,
CDCls, ppm): & = 8.24-8.22 (m, 2 H), 7.65-7.62 (m, 2 H), 7.55-7.45(m, 5 H),
7.39-7.37(m, 1 H), 7.20-7.19 (d, J = 4.0 Hz, 1 H), 6.61-6.60 (d, J = 4.0 Hz, 1 H); **C
NMR (100 MHz, CDCls, ppm): & = 134.11, 129.62, 129.21, 128.65, 128.59, 128.30,
126.41, 125.91, 118.90, 100.65; HRMS calcd for CisHisN,O [M+H] ¥ 237.1023;
found: 237.1028.

o..
_

©/|\/1 /

1-phenyl-3-(o-tolyl)-1H-pyrazole N-oxide (3b)

Yellow oil (105 mg, 84% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.68-7.65 (m,
2 H), 7.58-7.57 (d, J = 4.0 Hz, 1 H), 7.54-7.50 (m, 2 H), 7.47-7.42 (m, 1 H), 7.35-7.25
(m, 4 H), 7.22-7.21 (d, J = 4.0 Hz, 1 H), 6.37 -6.36 (d, J = 4.0 Hz, 1 H), 2.43 (s, 3 H);
3C NMR (100 MHz, CDCls, ppm): & = 137.97, 134.30, 130.86, 130.44, 129.16,

129.13, 128.93, 127.94, 125.60, 125.44, 118.10, 103.54, 20.29; HRMS calcd for
Ci16H1sN20 [M+H]" 251.1179; found: 251.1172.

0

S
1-phenyl-3-(p-tolyl)-1H-pyrazole N-oxide (3c)
Yellow oil (104 mg, 83% yield). 'H NMR (400 MHz, CDCl3, ppm): 6 = 7.28-7.26 (d,

Z~Z%

J = 8.0 Hz, 2 H), 7.20-7.16 (m, 2 H), 7.05-7.03 (d, J = 8.0 Hz, 2 H), 6.77-6.73 (m, 1
H), 6.68-6.66 (d, J = 8.0 Hz, 2 H), 4.05 (s, 2 H), 3.87 (s, 1 H), 2.27 (5, 3 H); *C NMR
(100 MHz, CDCls, ppm): & = 147.10, 138.17, 131.48, 129.09, 128.91, 119.72, 118.24,
113.43, 85.65, 83.27, 34.42, 21.30; HRMS calcd for CigH15N,O [M+H]" 251.1179;
found: 251.1174.

15
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3-(4-methoxyphenyl)-1-phenyl-1H-pyrazole N-oxide (3d)
Yellow solid (105 mg, 79% yield). melting point: 192-194 °C. *H NMR (400 MHz,

CDCls, ppm): & = 8.21-8.17 (m, 2 H), 7.61-7.64 (m, 2 H), 7.54-7.50 (m, 2 H),
7.48-7.44 (m, 1 H), 7.18-7.17 (d, J = 4.0 Hz, 1 H), 7.01-6.97 (m, 2 H), 6.55-6.54 (d, J
= 4.0 Hz, 1 H), 3.85 (s, 3 H); *C NMR (100 MHz, CDCls, ppm): & = 163.89,
161.41, 134.02, 129.31, 129.24,128.79, 128.43, 128.35, 125.90, 124.57, 124.53,
118.95, 115.71, 115.49, 100.41; HRMS calcd for CigHisN20, [M+H]* 267.1128;
found: 267.1134.

0

o™
3-(3,4-dimethylphenyl)-1-phenyl-1H-pyrazole N-oxide (3¢e)
Yellow solid (106 mg, 80% vyield). melting point: 158-160 °C. *H NMR (400 MHz,

Z~Z%

CDCI3, ppm): 5 =8.08 (s, 1 H), 7.91-7.89 (m, 1 H), 7.63-7.60 (m, 2 H), 7.53-7.48 (m,
2 H), 7.47-7.42 (m, 1 H), 7.22-7.20 (d, J = 8.0 Hz, 1 H), 7.17-7.16 (d, J = 4.0 Hz, 1
H), 6.56-6.55 (d, J = 4.0 Hz, 1 H), 2.31 (s, 3 H), 2.29 (s, 3 H); *C NMR (100 MHz,
CDCI3, ppm): & = 137.31, 136.68, 134.10, 129.72, 129.70, 129.05, 128.98, 127.36,
125.76, 125.72, 123.82, 118.74, 100.45, 19.82, 19.64; HRMS calcd for C17H17N,0
[M+H]" 265.1336; found: 265.1331.

Z\zio'
\

o™
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3-(3,5-dimethylphenyl)-1-phenyl-1H-pyrazole N-oxide (3f)
Yellow oil (108 mg, 82% vyield). *H NMR (400 MHz, CDCls, ppm): & = 7.86 (s, 2 H),

7.63-7.61 (m, 2 H), 7.47-7.44 (m, 3 H), 7.18-7.17 (d, J = 4.0 Hz, 1 H), 7.01 (s, 1 H),
6.58-6.57 (d, J = 4.0 Hz, 1 H), 2.37 (s, 6 H); *C NMR (100 MHz, CDCls, ppm): & =
138.00, 134.08, 130.34, 129.72, 129.07, 129.05, 127.98, 125.81, 124.08, 118.72,
100.68, 21.38; HRMS calcd for C17H17N,0 [M+H]" 265.1336; found: 265.1339.

3-(2-fluorophenyl)-1-phenyl-1H-pyrazole N-oxide (39)

Yellow solid (98 mg, 77% yield). melting point: 125-127 °C. *"H NMR (400 MHz,
CDCls, ppm): 6 = 8.82-8.78 (m, 1 H), 7.64-7.61 (m, 2 H), 7.55-7.45 (m, 3 H),
7.38-7.32 (M, 1 H), 7.28-7.24 (m, 1 H), 7.22-7.21 (d, J = 4.0 Hz, 1 H),7.19-7.14 (m, 1
H), 6.77-6.75 (m, 1 H); **C NMR (100 MHz, CDCls, ppm): 5 = 160.90-158.41 (d, J =
249.0 Hz, 1 C), 133.97, 130.15-130.07 (d, J = 8.0 Hz, 1 C), 129.24-129.18 (d, J = 6.0
Hz, 1 C), 129.04, 129.02, 125.84, 124.50, 124.22-124.18 (d, J = 4.0 Hz, 1 C), 118.31,
118.29, 116.59, 116.48, 115.72-115.50 (d, J = 22.0 Hz, 1 C), 103.80, 103.68; HRMS
caled for C1sH12FN,O [M+H]" 255.0928; found: 255.0924.

©/ //
3-(3-fluorophenyl)-1-phenyl-1H-pyrazole N-oxide (3h)

Yellow solid (102 mg, 80% vyield). melting point: 127-129 °C.*H NMR (400 MHz,
CDCls, ppm): & = 8.15-8.12 (m, 1 H), 7.92-7.90 (m, 1 H), 7.62-7.59 (m, 2 H),
7.54-7.45 (m, 3 H), 7.43-7.38 (m, 1 H), 7.19-7.18 (d, J = 4.0 Hz, 1 H), 7.08-7.03 (m, 2
H), 6.59-6.58 (d, J = 4.0 Hz, 1 H); ®*C NMR (100 MHz, CDCls;, ppm): & =
164.02-161.59 (d, J = 243.0 Hz, 1 C), 133.79, 130.26-130.17 (d, J = 9.0 Hz, 1 C),
129.99-129.90 (d, J = 9.0 Hz, 1 C), 129.27, 129.15, 128.35, 128.32, 125.76,
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121.81-121.78 (d, J = 3.0 Hz, 1 C), 118.88, 115.45-115.22 (d, J = 23.0 Hz, 1 C),
113.27-113.03 (d, J = 24.0 Hz, 1 C), 100.50; HRMS calcd for CisH1:FN,O [M+H]*
255.0928; found: 255.0922.

©/ //
3-(4-fluorophenyl)-1-phenyl-1H-pyrazole N-oxide (3i)

Yellow solid (119 mg, 94% yield). melting point: 163-165 °C. 'H NMR (400 MHz,
CDCls, ppm): 8 = 8.26-8.22 (m, 2 H), 7.63-7.60 (m, 2 H), 7.55-7.46 (m, 3 H),
7.57-7.56 (d, J = 4.0 Hz, 1 H),; *C NMR (100 MHz, CDCls, ppm): & = 163.89-161.41
(d, J=248.0 Hz, 1 C), 134.02, 129.31, 129.24, 128.79, 128.43-128.35 (d, J = 8.0 Hz,
1 C), 125.90, 124.57-124.53 (d, J = 4.0 Hz, 1 C), 118.95, 115.71-115.49 (d, J = 22.0
Hz, 1 C), 100.41; HRMS calcd for C1sH1,FN,O [M+H]" 255.0928; found: 255.0933.

CN

3-(2-cyanophenyl)-1-phenyl-1H-pyrazole N-oxide (3j)
Yellow solid (106 mg, 81% yield). melting point: 167-169 °C.*H NMR (400 MHz,

CDCls, ppm): & = 8.59 (d, J = 0.8 Hz, 1 H), 7.80-7.77 (m, 1 H), 6.98-6.97 (d, J = 4.0
Hz, 1 H); *C NMR (100 MHz, CDCls, ppm): 5 = 133.89, 133.79, 132.90, 131.44,
129.59, 129.55, 129.34, 128.79, 126.38, 125.87, 118.50, 110.62, 102.99; C1sH1,N30
[M+H]* 262.0975; found: 262.0979.

CN

o..
_

: N_/
3-(3-cyanophenyl)-1-phenyl-1H-pyrazole N-oxide (3k)
Yellow solid (115 mg, 88% yield). melting point: 189-191 °C.*"H NMR (400 MHz,
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CDCls, ppm): § = 8.62 (s, 1 H), 8.47-8.45 (d, J = 8.0 Hz, 1 H), 7.65-7.61 (m, 3 H),
7.59-7.49(m, 4 H), 7.25-7.24 (d, J = 8.0 Hz, 1 H), 7.65-7.64 (d, J = 4.0 Hz, 1 H); *°C
NMR (100 MHz, CDCls, ppm): § = 133.63, 131.66, 130.11, 129.64, 129.62, 129.59,
129.39, 129.30, 127.41, 125.85, 119.15, 118.48, 112.92, 100.31; HRMS calcd for
C16H12N30 [M+H]* 262.0975; found: 262.0978.

o
3-phenyl-1-(o-tolyl)-1H-pyrazole N-oxide (31)

Yellow oil (90 mg, 72% yield). *"H NMR (400 MHz, CDCls, ppm): & = 8.26-8.23 (m,
2 H), 7.47-7.42 (m, 3 H), 7.39-7.34 (m, 1 H), 7.06-7.05 (d, J = 4.0 Hz, 1 H), 6.62-6.61
(d, J = 4.0 Hz, 1 H), 2.23 (s, 3 H); *C NMR (100 MHz, CDCls, ppm): & = 139.96,
133.17. 131.03, 130.67, 128.83, 128.78, 128.65, 128.52, 128.46, 128.37, 126.74,
126.16, 119.48, 100.27, 17.83; HRMS calcd for C16H15N,0 [M+H]7251.1179; found:
251.1175.

3-phenyl-1-(m-tolyl)-1H-pyrazole N-oxide (3m)

Yellow oil (96 mg, 77% yield). *H NMR (400 MHz, CDCls, ppm): 5 = 8.24-8.22 (m,
2 H), 7.48-7.44 (m, 3 H), 7.40-7.34 (m, 3 H), 7.29-7.27 (m, 1 H), 7.17-7.16 (d, J = 4.0
Hz, 1 H), 6.59-6.58 (d, J = 4.0 Hz, 1 H), 2.43 (s, 3 H); *C NMR (100 MHz, CDClj,
ppm): & = 139.91, 133.94, 130.02, 129.52, 128.95, 128.55, 128.51, 128.33, 126.58,
126.33, 122.90, 118.96, 100.43, 21.27; HRMS calcd for C1gH15N,0 [M+H]" 251.1179;
found: 251.1182.
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3-phenyl-1-(p-tolyl)-1H-pyrazole N-oxide (3n)
Yellow oil (95 mg, 76% vyield). *H NMR (400 MHz, CDCls, ppm): § = 8.24-8.22 (m,
1 H), 7.51-7.44 (m, 4 H), 7.39-7.32 (m, 3 H), 7.17-7.16 (d, J = 4.0 Hz, 1 H), 6.59-6.58
(d, J = 4.0 Hz, 1 H), 2.43 (s, 3 H); 3C NMR (100 MHz, CDCls, ppm): 5 = 139.55,
131.56, 129.78, 129.78, 129.49, 128.55, 128.37, 126.36, 125.93, 118.97, 100.38,
21.25; HRMS calcd for Ci6H15N20 [M+H]* 251.1179; found: 251.1176.

1-(2-methoxyphenyl)-3-phenyl-1H-pyrazole N-oxide (30)
Yellow solid (116 mg, 87% yield). melting point: 200-202 °C.*H NMR (400 MHz,

CDCls, ppm): & = 8.26-8.24 (m, 2 H), 7.51-7.46 (m, 2 H), 7.44-7.41 (m, 2 H),
7.36-7.32 (m, 1 H), 7.11-7.05 (m, 3 H), 6.58-6.57 (d, J = 4.0 Hz, 1 H), 3.81 (s, 3 H),
2.23 (s, 3 H); 3¢ NMR (100 MHz, CDCl3, ppm): 6 = 155.51, 131.70, 130.12, 128.58,
128.50, 128.42, 128.30, 126.18, 122.42, 120.65, 120.58, 112.23, 99.71, 55.96; HRMS
calced for C1H15N,0, [M+H]" 267.1128; found: 267.1124.

g

~Z+

f

1-(2-isopropylphenyl)-3-phenyl-1H-pyrazole N-oxide (3p)
Yellow oil (110 mg, 79% vyield). 'H NMR (400 MHz, CDCl3, ppm): 6 = 8.25-8.22 (m,

2 H), 7.53-7.43 (m, 4 H), 7.37-7.29 (m, 2 H), 7.23-7.20 (m, 4 H), 7.18-7.08 (m, 2 H),
7.05-7.04 (d, J = 4.0 Hz, 1 H), 6.62-6.61 (d, J = 4.0 Hz, 1 H), 2.87-2.77 (m, 1 H),

1.30-1.28 (d, J = 8.0 Hz, 3 H), 1.15-1.13 (d, J = 8.0 Hz, 3 H); *C NMR (100 MHz,
20



CDCls, ppm): 6 =148.30, 131.90, 131.14, 129.28, 128.65, 128.61, 128.52, 128.47,
128.39, 126.70, 126.62, 126.22, 126.17, 119.89, 100.18, 28.50; HRMS calcd for
C1sH19N>O [l\/H'H]Jr 279.1492; found: 279.1496.

1-(4-isopropylphenyl)-3-phenyl-1H-pyrazole 2-oxide (3q)
Yellow solid (117 mg, 84% yield). melting point: 183-185 °C.'H NMR (400 MHz,

CDCls, ppm): & = 8.24-8.22 (m, 2 H), 7.54-7.51 (m, 2 H), 7.48-7.44 (m, 2 H),
7.39-7.34 (m, 3 H), 7.17-7.16 (d, J = 4.0 Hz, 1 H), 6.59-6.58 (d, J = 4.0 Hz, 1 H),
3.02-2.95 (m, 1 H), 1.29 (s, 3H), 1.28 (s, 3H);  **C NMR (100 MHz, CDCls, ppm): &
= 150.32, 131.71, 129.45, 128.53, 128.37, 127.21, 126.35, 125.99, 118.97, 100.36,
33.97, 23.84; HRMS calcd for C1gH19N,0 [M+H]" 279.1492; found: 279.1489.

(@) Y
3-phenyl-1-(3,4,5-trimethoxyphenyl)-1H-pyrazole N-oxide (3r)
Yellow solid (137 mg, 84% yield). melting point: 136-138 °C.*H NMR (400 MHz,
CDCls, ppm): 6 = 8.22-8.20 (m, 2 H), 7.49-7.46 (m, 2 H), 7.40-7.36 (m, 1 H),
7.18-7.17 (d, J = 4.0 Hz, 1 H), 6.84 (s, 2 H), 6.60-6.59 (d, J = 4.0 Hz, 1 H); 3¢ NMR
(100 MHz, CDCl3, ppm): 6 = 153.44, 138.98, 129.55, 129.54, 129.45, 128.68, 128.60,

128.21, 126.41, 119.20, 104.25, 100.51, 60.92, 56.40; HRMS calcd for CisH1sN,O4
[M+H]* 327.1340; found: 327.1346.
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1-([1,1'-biphenyl]-4-yl)-3-phenyl-1H-pyrazole N-oxide (3s)
Yellow oil (120 mg, 77% yield). *H NMR (400 MHz, CDCls, ppm): & = 8.26-8.23 (m,

2 H), 7.74-7.72 (d, J = 8.0 Hz, 4 H), 7.63-7.61 (d, J = 8.0 Hz, 2 H), 7.50-7.46 (m, 4 H),
7.42-7.36 (m, 2 H), 7.25-7.24 (d, J = 4.0 Hz, 1 H), 6.64-6.63 (d, J = 4.0 Hz, 1 H); *C
NMR (100 MHz, CDCls, ppm): & = 142.34, 139.96, 133.14, 129.05, 128.82, 128.72,
128.04, 128.01, 127.35, 126.51, 126.28, 119.08, 100.85; HRMS calcd for Ca;H17N,0
[M+H]" 313.1336; found: 313.1345.

V

1-(2-fluorophenyl)-3-phenyl-1H-pyrazole N-oxide (3t)
Yellow oil (104 mg, 82% yield). ‘"H NMR (400 MHz, CDCls, ppm): & = 8.24-8.22 (m,

2 H), 7.66-7.16 (m, 1 H), 7.52-7.44 (m, 3 H), 7.38-7.35 (m, 1 H), 7.73-7.26 (m, 2 H),
7.16-7.14 (m, 1 H), 6.63-6.62 (d, J = 4.0 Hz, 1 H); *C NMR (100 MHz, CDCls, ppm):
& = 158.60-156.08 (d, J = 252.0 Hz, 1 C), 131.77-131.69 (d, J = 8.0 Hz, 2 C), 129.74,
129.05, 128.66-128.50 (d, J = 16.0 Hz, 1 C), 126.24, 124.53-124.49 (d, J = 4.0 Hz, 1
C), 121.68-121.56 (d, J = 12.0 Hz, 1 C), 120.20, 120.19, 116.86-116.67 (d, J = 19.0
Hz, 1 C), 100.75; HRMS calcd for C1sH1,FN,O [M+H]" 255.0928; found: 255.0924.

O\+
N
/

N

S

1-(2-chlorophenyl)-3-phenyl-1H-pyrazole N-oxide (3u)
Yellow oil (124 mg, 92% yield). 'H NMR (400 MHz, CDCls, ppm): 6 = 8.26-8.23 (d,

e

2 H), 7.59-7.55 (m, 2 H), 7.50-7.41 (m, 4 H), 7.38-7.34 (m, 1 H), 7.11-7.10 (d, J = 4.0
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Hz, 1 H), 6.64-6.63 (d, J = 4.0 Hz, 1 H); *C NMR (100 MHz, CDCls, ppm): & =
133.43, 131.66, 131.61, 130.80, 130.49, 128.80, 128.60, 128.50, 128.05, 127.53,
126.18, 119.97, 100.54; HRMS calcd for CisHi,CIN,O [M+H]"271.0633; found:
271.0637.

1-(4-bromophenyl)-3-phenyl-1H-pyrazole N-oxide (3v)
Yellow solid (138 mg, 88% vyield). melting point: 175-177 °C.*H NMR (400 MHz,

CDCls, ppm): & = 8.21-8.19 (d, J = 8.0 Hz, 2 H), 7.64-7.37 (m, 2 H), 7.54-7.51 (m, 2
H), 7.48-7.45 (m, 2 H), 7.40-7.36 (m, 1 H), 7.18-7.17 (m, 1 H), 6.62-6.60 (m, 1 H);
13C NMR (100 MHz, CDCls, ppm): 8 = 133.00, 132.38, 129.76, 128.80, 128.60, 28.02,
127.16, 126.37, 123.71, 118.63, 101.04; HRMS calcd for CisHBrN,O [M+H]'
315.0128; found: 315.0121.

1-(4-chlorophenyl)-3-(4-fluorophenyl)-1H-pyrazole N-oxide (3w)

Yellow oil (121 mg, 84% yield). "H NMR (400 MHz, CDCls, ppm): & = 8.24-8.19 (m,
2 H), 7.59-7.57 (d, J = 8.0 Hz, 2 H), 7.51-7.49 (d, J = 8.0 Hz, 2 H), 7.18-7.13 (m, 3 H),
6.58-6.57 (d, J = 4.0 Hz, 1 H); *C NMR (100 MHz, CDCls, ppm): & = 163.93-161.45
(d, J=248.0 Hz, 1 C), 135.27, 132.38, 129.43, 128.92, 128.41-128.33 (d, J = 7.0 Hz,
1 C), 126.98, 124.28-124.25 (d, J = 3.0 Hz, 1 C), 118.75, 115.74-115.52 (d, J = 22.0
Hz, 1 C), 100.74; HRMS calcd for CisHi;CIFN,O [M+H]" 289.0539; found:
289.0535.
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1-(2-fluorophenyl)-3-(3-fluorophenyl)-1H-pyrazole N-oxide (3x)
Yellow solid (113 mg, 83% vyield). melting point: 105-107 °C. *H NMR (400 MHz,

CDCls, ppm): & = 8.14-8.10 (m, 1 H), 7.94-7.91 (m, 1 H), 7.66-7.62 (m, 1 H),
7.55-7.50 (m, 1 H), 7.45-7.39 (m, 1 H), 7.35-7.28 (m, 2 H), 7.18-7.17 (m, 1 H),
7.10-7.05 (m, 1 H), 7.64-7.63 (d, J = 4.0 Hz, 1 H) ; **C NMR (100 MHz, CDClj,
ppm): 5 = 164.12-161.68 (d, J = 244.0 Hz, ), 158.67-156.14 (d, J = 253.0 Hz, ),
132.03-131.95 (d, J = 8.0 Hz, 1 C), 130.08-130.00 (d, J = 8.0 Hz, 1 C), 129.74,
128.01, 124.65-124.61, (d, J = 4.0 Hz, 1 C), 121.82-121.79, (d, J = 3.0 Hz, 1 C),
121.54, 121.42, 120.23-120.21 (d, J = 2.0 Hz, 1 C), 116.98-116.79, (d, J = 19.0 Hz, 1
C), 115.67-115.46, (d, J = 21.0 Hz, 1 C), 113.34, 113.09, 100.76; HRMS calcd for
C1sHuFoN20 [M+H]" 273.0834; found: 273.0839.

1-(4-bromophenyl)-3-(p-tolyl)-1H-pyrazole N-oxide (3y)
Yellow solid (131 mg, 80% vyield). melting point: 215-217 °C.*H NMR (400 MHz,

CDCls, ppm): & = 8.11-8.09 (d, J = 8.0 Hz, 2 H), 7.67-7.64 (m, 2 H), 7.55-7.52 (m, 2
H), 7.29-7.26 (m, 2 H), 7.17-7.16 (d, J = 4.0 Hz, 1 H), 6.59-6.58 (d, J = 4.0 Hz, 1 H),
2.39 (s, 3 H) ; *C NMR (100 MHz, CDCls, ppm): § = 138.89, 133.09, 132.38, 129.91,
129.31, 27.16, 126.30, 125.20, 123.10, 118.55, 100.91, 21.40; HRMS calcd for
C16H14BrN,O [M+H]" 329.0284; found: 329.0276.
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3-(4-fluorophenyl)-1-(p-tolyl)-1H-pyrazole N-oxide (3z)
Yellow oil (102 mg, 76% vyield). *H NMR (400 MHz, CDCls, ppm): & = 8.26-8.21 (m,
2 H), 7.49-7.47 (d, J=8.0 Hz, 2 H), 7.33-7.31 (d, J = 8.0 Hz, 2 H), 7.16-7.12 (m, 3 H),
6.55-6.54 (d, J = 8.0 Hz, 1 H), 2.43 (s, 3 H); *C NMR (100 MHz, CDCls, ppm): & =
163.81-161.34 (d, J = 247.0 Hz, 1 C), 139.63, 131.44, 129.79, 128.63, 128.35-128.27
(d, J = 8.0 Hz, 1 C), 125.89, 124.62-124.59 (d, J = 3.0 Hz, 1 C), 119.00,
115.64-115.42 (d, J = 3.0 Hz, 1 C), 100.11, 21.22; HRMS calcd for C;6H14FN,O
[M+H]" 269.1085; found: 269.1088.

1-(naphthalen-1-yl)-3-phenyl-1H-pyrazole N-oxide (3aa)

Yellow oil (122 mg, 85% yield). "H NMR (400 MHz, CDCls, ppm): & = 8.31-8.25 (m,
2 H), 8.06-8.04 (m, 1 H), 7.97-7.93 (m, 1 H), 7.65-7.57 (m, 2 H), 7.56-7.45 (m, 5 H),
7.40-7.35 (m, 1 H), 7.21-7.20 (d, J = 4.0 Hz, 1 H), 6.73-6.72 (d, J = 4.0 Hz, 1 H); *C
NMR (100 MHz, CDCls;, ppm): 6 = 134.21, 131.17, 130.80, 130.54, 019.03, 128.59,
128.57, 128.32, 128.29, 127.90, 127.33, 126.89, 126.27, 125.07, 122.74, 120.76,
100.47; HRMS calcd for C19H15N,0 [M+H]" 287.1179; found: 287.1173.

1-phenyl-3-(thiophen-2-yl)-1H-pyrazole N-oxide (3ab)
Yellow oil (115 mg, 95% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.65-7.61 (M,
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3 H), 7.54-7.51 (m, 2 H), 7.48-7.46 (m, 1 H), 7.44-7.42 (m, 1 H), 7.20-7.19 (d, J = 4.0
Hz, 1 H), 7.16-7.13 (m, 1 H), 6.59-6.58 (d, J = 4.0 Hz, 1 H); *C NMR (100 MHz,
CDCls, ppm): 8 = 133.91, 129.50, 129.22, 129.15, 127.01, 126.76, 126.63, 125.41,
124.91, 118.99, 99.11; HRMS caled for CisHiN,OS [M+H]" 243.0587; found:
243.0592.

3-methyl-1-phenyl-1H-pyrazole N-oxide (3ac)

Yellow oil (70 mg, 81% yield). *"H NMR (400 MHz, CDCls, ppm): & = 7.59-7.56 (m,
2 H), 7.51-7.41 (m, 3 H), 7.08-7.07 (d, J = 4.0 Hz, 1 H), 6.15-6.13 (d, J = 4.0 Hz, 1 H),
2.33(s, 1 H); **C NMR (100 MHz, CDCls, ppm): & = 134.38, 129.14, 128.94, 125.50,
118.26, 102.76, 10.79; HRMS calcd for CioH1;N,O [M+H]* 175.0866; found:
175.0863.

1-butyl-3-phenyl-1H-pyrazole N-oxide (3ad)

Yellow oil (92 mg, 85% vyield). *H NMR (400 MHz, CDCls, ppm): & = 8.19-8.17 (d, J
=8.0 Hz, 2 H), 7.46-7.42 (m, 2 H), 7.35-7.31 (m, 1 H), 6.97-6.96 (d, J = 4.0 Hz, 1 H),
6.44 (d, J = 3.6 Hz, 2 H), 4.21-4.17 (m, 2 H), 1.87-1.80 (m, 2 H), 1.46-1.36 (m, 2 H),
0.99-0.95 (m, 3 H); *C NMR (100 MHz, CDCls, ppm): 5 = 129.40, 128.60, 128.49,
128.28, 126.12, 117.91, 99.23, 45.24, 30.59, 19.73, 13.53; HRMS calcd for
Ci13H17N,0 [M+H]" 217.1336; found: 217.1340.

1-octyl-3-phenyl-1H-pyrazole N-oxide (3ae)
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Yellow oil (117 mg, 86% yield). *H NMR (400 MHz, CDCls, ppm): & = 8.19-8.17 (m,
2 H), 7.46-7.42 (m, 2 H), 7.35-7.31 (m, 1 H), 6.97-6.96 (d, J = 4.0 Hz, 1 H), 6.45-6.44
(m, 1 H), 4.20-4.16 (m, 2 H), 1.88-1.81 (m, 2 H), 1.37-1.27 (m, 10 H), 0.89-0.86 (m, 3
H); *C NMR (100 MHz, CDCls, ppm): & = 129.39, 128.61, 128.49, 128.27, 126.12,
117.87,99.22, 45.54, 31.72, 29.08, 29.03, 28.57, 26.52, 22.58, 14.04; HRMS calcd for
C17H25N20 [M+H]" 273.1962; found: 273.1969.

1-cyclohexyl-3-phenyl-1H-pyrazole N-oxide (3af)

Yellow oil (103 mg, 85% vyield). *H NMR (400 MHz, CDCls, ppm): & = 8.20-8.18 (m,
2 H), 7.45-7.42 (m, 2 H), 7.35-7.31 (m, 1 H), 6.98-6.97 (d, J = 4.0 Hz, 1 H), 6.45-6.44
(m, 1 H), 4.83-4.75 (m, 1 H), 2.21-2.19 (d, J = 8.0 Hz, 2 H), 1.92-1.89 (d, J = 12.0 Hz,
2 H), 1.79-1.75 (m, 1 H), 1.59-1.40 (m, 4 H), 1.28-1.21 (m, 1 H); *C NMR (100 MHz,
CDCl3, ppm): 6 = 129.47, 128.67, 128.47, 128.23, 126.20, 115.14, 99.34, 54.04, 32.27,
25.37, 25.30; HRMS calcd for C15H19N,0 [M+H]" 243.1492; found: 243.1496.

1-(tert-butyl)-3-phenyl-5-propyl-1H-pyrazole N-oxide (3ad) (3ag)

Yellow oil (111 mg, 86% yield). *H NMR (400 MHz, CDCls, ppm): & = 8.14-8.12 (m,
2 H), 7.42-7.39 (m, 2 H), 7.32-7.30 (d, J = 8.0 Hz, 1 H), 6.16 (s, 1 H), 2.75-2.72 (m, 2
H), 1.87 (s, 9 H), 1.75-1.69 (m, 2 H), 1.06-1.02 (m, 3 H); **C NMR (100 MHz, CDCls,
ppm): 6 = 133.15, 129.61, 128.86, 128.35, 128.07, 126.59, 99.69, 64.04, 32.03, 29.32,
22.79, 13.88; HRMS calcd for C16H23N,0 [M+H]" 259.1805; found: 259.1811.
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5-(4-chlorophenyl)-3-(4-ethylphenyl)-1-phenethyl-1H-pyrazole N-oxide (3ah)

Yellow oil (185 mg, 92% yield). *H NMR (400 MHz, CDCls, ppm): & = 8.16-8.14 (d,
J=8.0Hz, 2 H), 7.34-7.31 (m, 4 H), 7.19-7.18 (m, 3 H), 7.01-6.97 (m, 4 H), 76.36 (s,
2 H), 4.46-4.43 (m, 2 H), 3.15-3.11 (m, 2 H), 2.73-2.67 (m, 2 H), 1.28-1.25 (m, 3 H);
3C NMR (100 MHz, CDCls, ppm): & = 144.97, 137.27, 134.88, 132.11, 130.06,
129.51, 128.99, 128.56, 128.08, 127.66, 126.72, 126.30, 125.48, 99.21, 45.79, 34.28,
28.73, 15.46; HRMS calcd for CpsH24CIN,O [M+H]" 403.1572; found:403.1563.

Z

o
N-phenyl-N-(3-phenylprop-2-yn-1-yl)nitrous amide (4a) °

Yellow oil (95% vyield). *H NMR (400 MHz, CDCls, ppm): & = 7.70-7.68 (m, 2 H),
7.53-7.49 (m, 2 H), 7.42-7.28 (m, 3 H), 7.27-7.26 (m, 3 H), 4.95 (s, 2 H); *C NMR
(100 MHz, CDCls, ppm): & = 141.01, 131.80, 129.48, 128.69, 128.27, 127.62, 122.04,
119.86, 83.73, 81.02, 33.49.

Reference:

[1] L.-C.Hong, Y.-L. Shao, L.-X. Zhang and X.-G. Zhou.Chem, Eur. J., 2014, 20, 8551.
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