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1. General Methods

All solvents were dried before use following the standard procedures. Unless otherwise indicated,
all starting materials purchased from commercial suppliers were used without further purification.
NMR data were obtained for 'H at 400 MHz and for *C at 151 or 101 MHz. Spectrometer and all
chemical shift values refer to CDCl; (8 ("H), 7.26 ppm; & (3C), 77.10 ppm). ESI HRMS was
recorded on a Waters SYNAPT G2 and Water XEVO G2 Q-ToF. TLC was performed on glass-
backed silica plates. UV detection was monitored at 254 nm. Column chromatography was
performed on silica gel (300-400 mesh), eluting with ethyl acetate, petroleum ether, methanol and
dichloromethane. 2-phenylpyridine derivatives and azole compounds were obtained according to

the literature procedures or directly purchased.

2. General Procedure for the Synthesis of Substrates

2.1 General procedure for the synthesis of 2-phenylpyridine derivatives ['1:

To a stirred solution of 2-bromopyridine derivatives (2.0 mmol, 1 equiv.) in toluene (7 mL),
ethanol (1.5 mL), and water (7 mL) was added Na,COs (1.6 g, 15 mmol, 7.5 equiv.), Pd(PPhs)4
(0.069 g, 0.060 mmol, 3 mol%) and appropriate arylboronic acid (2.6 mmol, 1.3 equiv.) under argon
in a 50 mL two-necked flask. The resulting mixture was refluxed for 4 hours. Then the reaction
mixture was cooled to room temperature and aqueous NH4Cl (15 mL) was added. Extract the
mixture by ethyl acetate (20 mL) for three times. The organic solution was dried over anhydrous
Na,SO4 and evaporated to dryness. The crude product was purified by column chromatography on

silica gel with petroleum ether/ethyl acetate (10:1) to obtain the product.
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3. Optimization of the Reaction conditions

Table S1. Screening of the Catalyst “

® ® &
H
_N |N\ [M] _N N3 C'\\l _N ',\13
+ N ’ !
L// additive R N
solvent
Air, 160°C
1a 2a 3aa 4aa
Yield?(%)
Entry [Cu]
3aa 4aa

1 CuOAc ND -

2 CuCl ND -

3 CuBr ND -

4 CuBr2 ND -

5 Cu(TFA)2 « H20 41 -

6 CuBr2 ND -

7 Cuz(OH):COs 38 -

8 CuSO4 ND -

9 Cu(NOs3)2:3H20 ND -

10 Cu(OAc):2 50 <10

@Reaction conditions unless otherwise specified: 1a (0.1 mmol), 2a (0.3 mmol), [Cu] (1.5 equiv.), Na2COs (2
equiv.), Na2S20zg (1.5 equiv.), MesCOOH (1.5 equiv.) in toluene (1 mL) at 160 °C under air for 12 h. ? isolated
yields.
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Table S2. Screening of the Base, Acid and Oxidant “

® ® ®
H
_N | N\ [M] _N N= \'\\l ~N l,\l/
+ N > '} + N\ Y
E// additive N/ N N
solvent
Air, 160°C
3aa 4aa

1a 2a

Additive Yield®(%)
Entry
base acid oxidant 3aa 4aa
1 NaxCOs MesCOOH NazS20s 50 <10
2 K2CO:s MesCOOH Na2S20s 42 <10
3 Cs2C03 MesCOOH NazS20s 38 -
4 (NH4)2CO3 MesCOOH NazS20s 30 -
5 Ag>CO3 MesCOOH NazS20s 27 -
6 Li>COs MesCOOH NazS20s 31 -
7 NaOH MesCOOH Na2S20s 24 -
8 KOH MesCOOH NazS20s 28 -
9 KOAc MesCOOH NazS20s 32 -
10 K5PO4 MesCOOH NazS20s 45 -
11 Na2CO3 PhCOOH NazS20s 44 -
12 Na2COs HOAC NazS20s 40 -
13 Na2CO3 1-AdCOOH NazS20s 32 -
14 Na2CO3 TsOH Naz2S20s 25 -
15 Na2COs3 PivOH NazS20s 33 -
16 Na2CO3 PFBA Naz2S20s 44 -
17 NaxCO3 MesCOOH K>S20s 48 -
18 Na2COs3 MesCOOH AgF 58 <10
19 Na2CO3 MesCOOH Ag20 38 -
20 Na2COs3 MesCOOH AgOAc 35 -
21 NaxCO3 MesCOOH AgTFA 44 -
22 Na2COs MesCOOH AgOTF 46 -
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23 Na2CO3 MesCOOH AgNOs3 34 -

24 Na2COs3 MesCOOH selecflour 33 -
25 Na>CO3 MesCOOH NMO 36 -
26 Na2COs3 MesCOOH DDQ 38 -

@Reaction conditions unless otherwise specified: 1a (0.1 mmol), 2a (0.3 mmol), Cu(OAc): (1.5 equiv), base (2

equiv.), oxidant (1.5 equiv.), acid (1.5 equiv.) in toluene (1 mL) at 160 °C under air for 12 h. ? isolated yields.
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Table S3. Screening of the Solvent -

X | X | N
H
=N N, M] N = =N N N=
C B - U .alo
L// additive N/
solvent
3aa 4aa

Air, 160°C
1a 2a

Yield?(%)
Entry Solvent
3aa 4aa
1 DMF ND -
2 DMSO ND -
3 MeCN ND -
4 DCE 12 -
5 MeOH ND -
6 Tol 58 <10
7 TFE 53 <10
8 HFIP 62 15
9 0-Xylene 47 <10
10 m-Xylene 61 <10
1°¢ m-Xylene 65 <10
124 m-Xylene 60 <10
13¢ m-Xylene : HFIP=1:2 73 11

14¢ m-Xylene : HFIP=1:1 70 -
15¢ m-Xylene : HFIP=2:1 67 -
16¢ m-Xylene : HFIP=1:3 70 -

17¢ m-Xylene : HFIP=3:1 65 -

“Reaction conditions unless otherwise specified: 1a (0.1 mmol), 2a (0.3 mmol), Cu(OAc): (1.5 equiv),
Na2COs (2 equiv.), MesCOOH (1.5 equiv.), AgF (1.5 equiv.), in solvent (1 mL) at 160 °C under air for 12 h. ®

isolated yields. ¢ Solvent = 1.5 mL in total. ¢ Solvent = 2 mL in total.
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4. General Procedure for the Synthesis of products 3

4.1 General procedure for the synthesis of products 3:

¥ Cu(OAc),, AgF
+ Het NazCO3
MesCOOH
m-Xylene : HFIP=1:2
o )
1 2 160 °C, air, 12 h 3

A mixture of 2-phenylpyridine derivatives 1 (0.1 mmol), azole compounds 2 (1 mmol),
Cu(OAc), (27.2 mg, 1.5 equiv.), AgF (25.4 mg, 2 equiv.), Na,COs3; (21.2 mg, 2 equiv.) and
MesCOOH (24.6 mg, 1.5 equiv.), in the solvent m-Xylene : HFIP=1:2 (total 1.5 mL) was vigorously
stirred at 160 °C for 12 h under air. After cooling to ambient temperature, all volatiles were
evaporated under reduced pressure. The resulting residue was purified by column chromatography
on silica gel (eluent: petroleum ether/ethyl acetate = 2.5:1, v/v) to give products 3.

4.2 Unsuccessful substrates:

Unsuccessful 2-phenylpyridine derivatives:

H

H H H H N NH H
N | N\N | N, N-N. N [ j ©/ 2 lN\ N

L L Iy Ty D ~

5. Synthetic Applications of Products 3

5.1 Procedure for the synthesis of compound 7!:

S7



7,90%

%/ 8 Pd(PPh3), (10 mol%)

Cs,CO3 (1.5 equiv.)

Tol/MeOH, 110°C, Ar, 12h
3na 1.5 equiv,

Charge a round bottom flask with 3na (0.1mmol, 1.0 equiv.), benzofuran-2-ylboronic acid (1.5
equiv.), palladium catalyst (10 mol%), Cs,CO3 (1.5 equiv.) and is add toluene (1.6 mL) and
methanol (0.4 mL) subsequently. Then heat the reaction mixture in an oil bath at 110 °C under Ar.
Monitor the reaction by TLC analysis for 12 hours till complete conversion of the starting materials.
Cool the reaction mixture to 23 °C. Quench the reaction with saturated NH4Cl1 solution and extract
the aqueous phase with ethyl acetate (10 mL x 3). Wash the combined organic phases with brine (10
mL). Dry the combined organic phases over MgSO4 and filter. Concentrating the mixture under
reduced pressure. The reaction mixture was purified by flash chromatography eluting with ethyl
acetate and PE (1:2.5) to give the product 7 as a white solid (30.3 mg, 90% yield).

5.2 Procedure for the synthesis of compound 803!:

T™S
X
| N I Pd(PPh3), (10 mol%) //
& /4& L X Cul (5 mol%)
N‘N/ T™S Et3N (1.65 equiv.) N/

dry DMF, 100°C, Ar, 3h
3 equiv,

3ag 8, 77%

To a solution of 3ag (0.15 mmol) in dry DMF (0.5 mL) was added Pd(PPh3)4 (10 mol%), Cul
(5 mol%), triethylamine (1.65 equiv.) and trimethylsilylacetylene (0.45 mmol) under Ar. Stirring the
reaction mixture for 3 h in an oil bath at 110 °C. After completion, the reaction mixture was
concentrated and purified by flash chromatography eluting with ethyl acetate and PE (1:2.5) to give
the product 8 as a yellow solid (36.6 mg, 77% yield).
5.3 Procedure for the synthesis of compound 9:

X
\ [Cp*RNCly], (5 mol%)

_N .
,4> AgSbFg (0.2 equiv.)
N a
. N\ CooMe PivVOH (4 equiv.)
o
O 3 equiv TFE, 120°C, air, 18h

3xa

To a flame-dried screw-cap tube equipped with a magnetic stir bar were introduced 3xa
(24.5mg, 0.1 mmol), methyl acrylate (3.0 equiv.), [Cp*RhCl]» (5 mol %), PivOH (4.0 equiv),
AgSbFs (0.2 equiv.), and TFE (1.0 mL). The reaction mixture was stirred in preheated oil bath at
120 °C under an air atmosphere for 18 h. After completion, the reaction mixture was purified by
flash chromatography eluting with ethyl acetate and PE (1:2.5) to give the product 9 as a yellow
solid (21.8 mg, 66% yield).
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6. Mechanistic Studies

6.1 Deuterium incorporation experiment:

b |
N Cu(OAc), (1.5 equiv)
“ AgF(2 equiv), NaCO3(2 equiv)
H m-Xylene(1mL)+CD3;COOD(0.1mL)
Air, 160 °C,12h

without pyrazole (2a)

H/D

1a/1a-D, 90%
1a:1a-D=87.5:12.5

To a mixture of 1a (15.5mg, 0.1 mmol), Cu(OAc)2 (1.5 equiv.), AgF (2 equiv.) and Na,COs3 (2
equiv.) m-Xylene (1 mL) was added CDsCOOD (0.1 mL) and the reaction mixture was stirred at
160 °C for 12 h under air. All volatiles were then removed under reduced pressure and the resulting
residue was purified by column chromatography on silica gel (eluent: EtOAc/PE = 1:10, v/v) to
afford compound 1a-D/1a (13.9 mg, 90%), which was characterized by *H NMR spectroscopy. *H

NMR analysis of 1a 12.5% deuterium incorporation at the 2-position of the phenyl ring.
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6.2 Radical experiments:
X | N
\ H . .
=N N, Standard conditions N 50%, (1 equiv. of TEMPO)
. LN I/> 20%, (2 equiv. of TEMPO)
H 7 + radical scavenger N~y trace, (3 equiv. of TEMPO)
22 42%, (1 equiv. of BHT)
1a 3aa

A mixture of 1a (15.5 mg, 0.1 mmol), pyrazole 2a (0.5 mmol), Cu(OAc): (1.5 equiv.), AgF (2
equiv.), NaxCOs (2 equiv.), MesCOOH (1.5 equiv.) and BHT (1 equiv.) or Tempo (1 equiv.) in
solvent of m-Xylene : HFIP = 1:2 (total 1.5 mL) was stirred at 160 °C for 12 h under air. All volatiles
were then removed under reduced pressure and the resulting residue was purified by column
chromatography on silica gel (eluent: EtOAc¢/PE = 1:10, v/v) to afford compound 3aa with an
obviously lower yield.

[ !
N N, Standard conditions
+ LN HO
H Z 1 equiv. of BHT N
2a NIJ
1a

[M+H]* 287.2118; Found 287.22

A mixture of 1a (15.5 mg, 0.1 mmol), pyrazole 2a (0.5 mmol), Cu(OAc): (1.5 equiv.), AgF (2
equiv.), NaCOs (2 equiv.), MesCOOH (1.5 equiv.) and BHT (1 equiv.) in solvent of m-Xylene :
HFIP = 1:2 (total 1.5 mL) was stirred at 160 °C for 4 h under air. Subsequently, the reaction mixture
was analyzed by LC-MS, where radical intermediate’s molecular mass was found 287.22.

S10



E File Edit Display Process Tools Window Help

E AR LED @ABRD A ¥ e »3

NA
202402-2-1 526 (1.753) 1- Scan ES+
100- 219.11 - 7.00e6
o3
N
" ] N
59 00 [M+H]* 287.2118; Found 287.22
6.
287.22
[221.15 [288.27
L wror e AR 50545 83118 733.26 80762 93826 1045.90 1122.64  1225.33
0 T T t T t T t T T T T T T T T T T T T T T T T miz
100 200 300 400 500 500 700 800 900 1000 1100 = 1200
20240221 1 (0.003) 1: Scan ES+
10p. 11406 2.51e5
g,
59.35
Pl
sag.07  B9856 7574 796,05 33811 105234 111942 193 gg
500 = 600 700 800 900 1000 = 1100 = 1200
6.3 KIE experiment:
A
A
N | | S | N
~
| =N 2a N -
=N (5.0 equiv.) = 4
or D b N..7 or b NoN
H Standard N
D D conditions D D
D
1a 1a-Ds 3aa, 82% 3aa-Dy, 27%

(1.0 equiv.) (1.0 equiv.)
KIE = ky/kp = 3.04

At the same time, a mixture of 1a (15.5 mg, 0.1 mmol) or 1la-Ds, pyrazole 2a (0.5 mmol),
Cu(OAC), (1.5 equiv.), AgF (2 equiv.), Na.COs3 (2 equiv.), MesCOOH (1.5 equiv.) in solvent of m-
Xylene : HFIP = 1:2 (total 1.5 mL) was stirred at 160 °C for 12 h under air. Then, all volatiles were
then removed under reduced pressure and the resulting residue was purified by column
chromatography on silica gel (eluent: EtOAc/PE = 1:2.5, v/v) to afford compound 3aa in 82% yield
or 3aa-D4 in 27% yield. Thus, the KIE value was 3.04, which meant the first ortho C—H bond
cleavage might be the rate-determining step.

6.4 Competition experiment:

=N =N 2a N = N =
. | + |
H " H (5.0 equiv.) N} N}

Standard
conditions

OMe Br OMe Br

1k 1m 3ka, 77% 3ma, 60%
(1.0 equiv.) (1.0 equiv.)
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A mixture of 1k (0.1 mmol), Im (0.1 mmol), pyrazole 2a (0.5 mmol), Cu(OAc) (1.5 equiv.),
AgF (2 equiv.), Na;COs (2 equiv.), MesCOOH (1.5 equiv.) in solvent of m-Xylene : HFIP = 1:2
(total 1.5 mL) was stirred at 160 °C for 12 h under air. All volatiles were then removed under
reduced pressure and the resulting residue was purified by column chromatography on silica gel
(eluent: EtOAc/PE = 1:2.5, v/v) to afford compound 3ka in 77% yield or 3ma in 60% yield,
which revealed that electronically rich substrates reacted preferentially.
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8. Characterization Data

N 2-(2-(1H-pyrazol-1-yl)phenyl)pyridine (3aa): Prepared as shown in general

=N ﬁ procedure; yellow oil; eluent (petroleum ether/EtOAc = 2.5:1, v/v); yield is 90% (19.9

N~ mg). H NMR (400 MHz, CDCl3) 5 8.57 (ddd, J = 4.9, 1.9, 1.0 Hz, 1H), 7.74 — 7.67

(m, 1H), 7.56 (d, J = 1.9 Hz, 1H), 7.51 (dd, J = 5.9, 3.4 Hz, 1H), 7.43 (dd, J = 5.9,

3aa 3.5 Hz, 2H), 7.39 (td, J = 7.7, 1.8 Hz, 1H), 7.13 (d, J = 2.4 Hz, 1H), 7.07 (ddd, J =

7.6,4.9, 1.2 Hz, 1H), 6.69 (dt, J = 8.0, 1.1 Hz, 1H), 6.16 (t, J = 2.2 Hz, 1H). 1*C NMR (151 MHz,

CDCls) 6 156.3, 149.7, 140.5, 138.6, 136.0, 135.8, 131.3, 131.0, 129.4, 128.5, 126.5, 123.5, 122.2,
106.7. HRMS (ESI) (m/z) Calculated for C1aH12Ns* [M + H]*: 222.1026; found: 222.1029.

N 2-(2,6-di(1H-pyrazol-1-yl)phenyl)pyridine (4aa): Prepared as shown in

— | _N __ general procedure; pale yellow oil; eluent (petroleum ether/EtOAc = 1:1, v/v).
<N\,r\u N< 7 'H NMR (400 MHz, CDCls) 6 8.47 (dt, J = 4.9, 1.3 Hz, 1H), 7.69 (d, J = 6.6
Hz, 2H), 7.67 — 7.61 (m, 1H), 7.52 (d, J = 1.8 Hz, 2H), 7.49 (td, J = 7.8, 1.8

4aa Hz, 1H), 7.21 (d, J = 2.5 Hz, 2H), 7.12 (ddd, J = 7.7, 4.9, 1.2 Hz, 1H), 6.99 (d,

J=7.9Hz, 1H), 6.14 (t, J = 2.2 Hz, 2H). *3C NMR (101 MHz, CDCls) & 153.9,
149.2, 140.5, 140.3, 136.4, 131.7, 131.4, 129.7, 126.1, 125.1, 122.5, 106.5. HRMS (ESI) (m/z)
Calculated for C17H14Ns* [M + H]*: 288.1244; found: 288.1246.

N 2-(2-methyl-6-(1H-pyrazol-1-yl)phenyl)pyridine (3ba): Prepared as shown

~N_ ingeneral procedure; pale yellow oil; eluent (petroleum ether/EtOAC = 2.5:1, v/v);

NQ yield is 63% (14.8 mg). *H NMR (400 MHz, CDCls) § 8.65 (ddd, J=5.0, 1.9, 1.0

Hz, 1H), 7.54 (td, J = 7.7, 1.8 Hz, 1H), 7.49 (d, J = 1.9 Hz, 1H), 7.45 — 7.37 (m,

3ba 2H), 7.35-7.30 (m, 1H), 7.17 (ddd, J = 7.6, 4.9, 1.2 Hz, 1H), 7.06 (d, J = 2.4 Hz,

1H), 6.96 (dt, J = 7.8, 1.1 Hz, 1H), 6.06 (t, J = 2.1 Hz, 1H), 2.18 (s, 3H). *C NMR (151 MHz,

CDCl3) 6 156.9, 149.3, 140.0, 139.4, 137.9, 136.4, 135.6, 131.3, 130.1, 128.9, 124.6, 123.6, 122.1,
106.0, 20.3. HRMS (ESI) (m/z) Calculated for C1sH1aN3s* [M + H]*: 236.1182; found: 236.1187.

N 2-(2-methoxy-6-(1H-pyrazol-1-yl)phenyl)pyridine (3ca): Prepared as

| N __ shown in general procedure; pale yellow oil; eluent (petroleum ether/EtOAc =

MeO N/\/N> 2.5:1, vIv); yield is 73% (18.3 mg). *H NMR (400 MHz, CDCls) 6 8.61 (ddd, J
=4.9,1.9,1.0Hz, 1H), 7.56 (td, J = 7.7, 1.8 Hz, 1H), 7.50 — 7.43 (m, 2H), 7.24

3ca (dd, J=8.1,1.0 Hz, 1H), 7.16 (ddd, J = 7.6, 4.9, 1.2 Hz, 1H), 7.11 — 7.06 (m,

2H), 7.01 (dd, J = 8.4, 1.1 Hz, 1H), 6.07 (dd, J = 2.4, 1.8 Hz, 1H), 3.78 (s, 3H). 13C NMR (151

MHz, CDCls) 8 157.7, 154.3, 149.2, 140.3, 140.1, 136.2, 131.3, 129.9, 125.4, 125.3, 122.1, 118.1,

110.6, 106.1, 56.2. HRMS (ESI) (m/z) Calculated for CisH14N3O* [M + H]*: 252.1132; found:
252.1138.

\ /\N 2-(2-fluoro-6-(1H-pyrazol-1-yl)phenyl)pyridine (3da): Prepared as shown

E N@ in general procedure; pale yellow oil; eluent (petroleum ether/EtOAC = 2.5:1, vIV);

yield is 95% (22.7 mg). *H NMR (400 MHz, CDCls) § 8.62 (ddd, J = 4.9, 1.8, 0.9

3da Hz, 1H), 7.62 (d, J = 7.7, 1.8 Hz, 1H), 7.52 (d, J = 2.0 Hz, 1H), 7.50 — 7.42 (m,
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2H), 7.24-7.18 (m, 2H), 7.17 - 7.11 (m, 2H), 6.15 (t, J = 2.1 Hz, 1H).23C NMR (101 MHz, CDCl5)
8 160.3 (d, Jc-r = 247 Hz), 151.7, 149.6, 140.7, 140.4 (d, Jc-r = 5 Hz), 136.5, 131.1, 130.2 (d, Jc-r
=9 Hz), 125.3,124.3 (d, Jc-r = 18 Hz), 122.8, 121.5 (d, Jc.r = 3 Hz), 115.4 (d, Jc.r = 22 Hz), 106.7.
HRMS (ESI) (m/z) Calculated for C14H11N3F* [M + H]*: 240.0932; found: 240.0933.

X 2-(5-methyl-2-(1H-pyrazol-1-yl)phenyl)pyridine (3ea): Prepared as shown

| N /4> in general procedure; pale yellow oil; eluent (petroleum ether/EtOAcC = 2.5:1, v/v);

N.  yield is 91% (21.3 mg). *H NMR (400 MHz, CDCls) 5 8.63 (ddd, J = 4.9, 1.9, 1.0

Hz, 1H), 7.59 (dd, J = 12.8, 2.0 Hz, 2H), 7.48 — 7.38 (m, 2H), 7.30 (dd, J = 8.1, 2.1

e Hz, 1H), 7.18 — 7.10 (m, 2H), 6.71 (dt, J = 8.0, 1.1 Hz, 1H), 6.20 (t, J = 2.1 Hz,

1H), 2.44 (s, 3H). 1*C NMR (151 MHz, CDCls) § 156.4, 149.6, 140.4, 138.7, 136.3, 136.0, 135.6,

131.4,131.4, 130.1, 126.5, 123.5, 122.1, 106.5, 21.1. HRMS (ESI) (m/z) Calculated for C1sH14N3*
[M + H]*: 236.1182; found: 236.1186.

N 2-(5-methoxy-2-(1H-pyrazol-1-yl)phenyl)pyridine (3fa): Prepared as

| ~N _  shown in general procedure; pale yellow oil; eluent (petroleum ether/EtOAc =

NQ 2.5:1, vIv); yield is 90% (22.6 mg). *H NMR (400 MHz, CDCls) 6 8.62 (ddd, J

MeO =49,19,1.0Hz, 1H), 7.60 (dd, J = 1.9, 0.6 Hz, 1H), 7.47 — 7.41 (m, 2H), 7.29

3fa (d,J=2.9 Hz, 1H), 7.18 - 7.11 (m, 2H), 7.02 (dd, J = 8.7, 3.0 Hz, 1H), 6.70 (dt,

J=17.9,11Hz 1H), 6.19 (t, J = 2.1 Hz, 1H), 3.87 (s, 3H). *3C NMR (151 MHz, CDCls) § 159.6,

156.0, 149.6, 140.2, 137.3, 136.1, 131.9, 131.5, 128.1, 123.4, 122.3, 115.6, 114.9, 106.4, 55.7.
HRMS (ESI) (m/z) Calculated for C1sH1aN3O* [M + H]*: 252.1132; found: 252.1139.

N 2-(5-chloro-2-(1H-pyrazol-1-yl)phenylpyridine (3ga): Prepared as
‘/N . shown in general procedure; yellow solid; eluent (petroleum ether/EtOAc = 2.5:1,
% .
N
cl
3ga

v/v); yield is 88% (22.4 mg). 'H NMR (400 MHz, CDCls) & 8.64 (d, J = 5.0 Hz,
1H), 7.77 (d, J = 2.3 Hz, 1H), 7.63 (d, J = 1.8 Hz, 1H), 7.53 — 7.48 (m, 2H), 7.48
—7.45 (m, 1H), 7.22 - 7.13 (m, 2H), 6.73 (d, J = 7.9 Hz, 1H), 6.23 (t, J = 2.2 Hz,
1H). C NMR (151 MHz, CDCls) § 154.9, 149.8, 140.9, 137.1, 136.3, 134.4, 131.4, 131.0, 129.5,
127.9, 123.5, 122.7, 107.1. HRMS (ESI) (m/z) Calculated for C14H11NsCI* [M + H]*: 256.0636;

found: 256.0637.

N 2-(5-(tert-butyl)-2-(1H-pyrazol-1-yl)phenyl)pyridine (3ha): Prepared as
| ~N . shown in general procedure; yellow oil; eluent (petroleum ether/EtOAc = 2.5:1,

N/~/N> v/v); yield is 90% (14.9 mg). *H NMR (400 MHz, CDCls) & 8.69 — 8.63 (m, 1H),

+Bu 7.75(d, J=2.2 Hz, 1H), 7.62 (d, J = 1.8 Hz, 1H), 7.57 — 7.43 (m, 3H), 7.16 (dd,
3ha J=7.7,40Hz 2H), 6.75(d, J = 7.9 Hz, 1H), 6.21 (t, J = 2.1 Hz, 1H), 1.39 (s,

9H). *C NMR (151 MHz, CDCls) 6 156.8, 151.8, 149.7, 140.4, 136.2, 136.0, 135.3, 131.4, 127.8,
126.7,126.2, 123.7, 122.1, 106.5, 34.9, 31.3. HRMS (ESI) (m/z) Calculated for C1gH2oN3* [M +

H]*: 278.1652; found: 278.1656.
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N 2-(5-nitro-2-(1H-pyrazol-1-yl)phenyl)pyridine (3ia): Prepared as shown

=N _.ingeneral procedure; yellow solid; eluent (petroleum ether/EtOAC = 2.5:1, v/v);

NQ yield is 65% (17.3 mg). *H NMR (400 MHz, CDCls) & 8.71 (ddd, J = 4.9, 1.8,

1.0 Hz, 1H), 8.62 (d, J = 2.6 Hz, 1H), 8.36 (dd, J = 8.8, 2.6 Hz, 1H), 7.83 (d, J

3ia = 8.8 Hz, 1H), 7.69 (d, J = 1.8 Hz, 1H), 7.59 (td, J = 7.8, 1.8 Hz, 1H), 7.28 (ddd,

J=17.6,49,11Hz 1H), 7.18 (d, J = 2.5 Hz, 1H), 6.88 (dt, J = 7.9, 1.1 Hz, 1H), 6.31 — 6.23 (m,

1H). C NMR (101 MHz, CDCls) & 154.5, 150.3, 146.8, 143.1, 142.0, 136.7, 135.9, 131.3, 127.0,

126.9, 124.4, 123.7, 123.3, 108.0. HRMS (ESI) (m/z) Calculated for C14H11N4O>* [M + H]*:
267.0877; found: 267.0876.

O,N

N 2-(4-methyl-2-(1H-pyrazol-1-yl)phenyl)pyridine (3ja): Prepared as shown in
N general procedure; yellow oil; eluent (petroleum ether/EtOAc = 2.5:1, v/v); yield is
NQ 88% (20.7 mg). *H NMR (400 MHz, CDCls) & 8.67 — 8.59 (m, 1H), 7.69 — 7.59 (m,
2H), 7.44 (td, J=7.7,1.9 Hz, 1H), 7.39 (d, J = 1.8 Hz, 1H), 7.31 (dd, J = 7.9, 1.8 Hz,
1H), 7.17 - 7.10 (m, 2H), 6.69 (dt, J =7.9, 1.1 Hz, 1H), 6.21 (t, J = 2.1 Hz, 1H), 2.43
(s, 3H). ®°C NMR (151 MHz, CDCl3) 8 156.3, 149.6, 140.5, 139.8, 138.4, 136.0, 132.9,
131.4,130.9, 129.4, 127.1, 123.5, 122.0, 106.6, 21.1. HRMS (ESI) (m/z) Calculated for C1sH1sN3*
[M + H]*: 236.1182; found: 236.1188.

3ja

N 2-(4-methyl-2-(1H-pyrazol-1-yl)phenyl)pyridine (3ka): Prepared as shown
_N ___ingeneral procedure; pale yellow oil; eluent (petroleum ether/EtOAc = 2.5:1, v/v);
NQ yield is 89% (22.3 mg). *H NMR (400 MHz, CDCls) § 8.61 (ddd, J = 4.9, 1.9, 1.0 Hz,
1H),7.70 (d, J=8.6 Hz, 1H), 7.64 (dd, J = 1.8, 0.6 Hz, 1H), 7.43 (td, J = 7.7, 1.8 Hz,
OMe 1H), 7.16 (dd, J = 2.4, 0.7 Hz, 1H), 7.14 — 7.08 (m, 2H), 7.05 (dd, J = 8.6, 2.6 Hz,
3ka 1H), 6.65 (dt, J = 8.0, 1.1 Hz, 1H), 6.22 (t, J = 2.1 Hz, 1H), 3.87 (s, 3H). 3C NMR
(151 MHz, CDCls) 6 160.4, 156.2, 149.6, 140.6, 139.5, 136.0, 132.1, 131.5, 128.2, 123.5, 121.8,
115.2, 111.2, 106.8, 55.7. HRMS (ESI) (m/z) Calculated for CisHi4 N3O* [M + H]*: 252.1132;
found: 252.1138.

N 2-(4-fluoro-2-(1H-pyrazol-1-yl)phenyl)pyridine (3l1a): Prepared as shown in
N general procedure; pale yellow oil; eluent (petroleum ether/EtOAc = 2.5:1, v/v); yield
N/ is 85% (20.3 mg). *H NMR (400 MHz, CDCls) & 8.64 (ddd, J = 4.9, 1.9, 1.0 Hz, 1H),
7.73(dd, J=8.7,6.1 Hz, 1H), 7.64 (d, J = 1.8 Hz, 1H), 7.48 (td, J = 7.7, 1.8 Hz, 1H),
F 7.34 (dd, J=9.1, 2.6 Hz, 1H), 7.24 — 7.19 (m, 1H), 7.14 (d, J = 2.4 Hz, 2H), 6.76 —
3la 6.70 (m, 1H), 6.23 (t, J = 2.2 Hz, 1H). 3C NMR (151 MHz, CDCls) § 162.7(d, Jc-r =
251 Hz), 155.6, 149.8, 141.0, 139.7(d, Jc-r = 11 Hz), 136.2, 132.8(d, Jcr = 9 HZz), 131.6(d, JcFr =3
Hz), 131.3, 123.6, 122.3, 115.6(d, Jc.r = 21 Hz), 113.6(d, Jc.r = 24 Hz), 107.1. HRMS (ESI) (m/z)
Calculated for C14H11NsF* [M + H]*: 240.0932; found: 240.0934.
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N 2-(4-chloro-2-(1H-pyrazol-1-yl)phenyl)pyridine (3ma): Prepared as shown in

| _N general procedure; pale yellow solid; eluent (petroleum ether/EtOAc = 2.5:1, v/v);

N? yield is 86% (21.9 mg). *H NMR (400 MHz, CDCls) & 8.65 (ddd, J = 4.9, 1.9, 0.9 Hz,

1H), 7.72 (d, J = 8.3 Hz, 1H), 7.64 (dd, J = 9.4, 2.0 Hz, 2H), 7.53 — 7.46 (m, 2H),

C, 7.22-7.15(m, 2H), 6.74 (dt, J = 8.0, 1.0 Hz, 1H), 6.25 (t, J = 2.1 Hz, 1H). *C NMR

3ma (151 MHz, CDCls) 6 155.3, 149.8, 141.0, 139.3, 136.3, 135.1, 134.0, 132.3, 131.3,

128.7, 126.6, 123.6, 122.5, 107.2. HRMS (ESI) (m/z) Calculated for C1sH1:N3CI* [M + H]*:
256.0636; found: 256.0638.

N 2-(4-bromo-2-(1H-pyrazol-1-yl)phenyl)pyridine (3na): Prepared as shown in
~N . general procedure; pale yellow oil; eluent (petroleum ether/EtOAc = 2.5:1, v/v); yield
NQ is 75% (22.4mg). *H NMR (400 MHz, CDCls) 8.64 (dt, J = 4.8, 1.5 Hz, 1H), 7.78 (t,
J=12Hz, 1H), 7.65 (d, I = 1.3 Hz, 3H), 7.50 (td, J = 7.7, 1.8 Hz, 1H), 7.23 — 7.15
Br (m, 2H), 6.75 (dt, J = 7.9, 1.1 Hz, 1H), 6.25 (t, J = 2.2 Hz, 1H). 13C NMR (151 MHz,
3na CDCl3) 6 155.3, 149.8, 141.0, 139.4, 136.3, 134.5, 132.4, 131.6, 131.3, 129.5, 123.6,
123.0, 122.6, 107.2. HRMS (ESI) (m/z) Calculated for C14H1:NsBr* [M + H]*: 300.0131; found:
300.0130.

X 2-(2-(1H-pyrazol-1-yl)-4-(trifluoromethyl)phenyl)pyridine (30a): Prepared
~N . as shown in general procedure; pale yellow solid; eluent (petroleum ether/EtOAc =
N/\/N> 2.5:1, viv); yield is 77% (22.3 mg). *H NMR (400 MHz, CDClz) & 8.74 — 8.62 (m,
1H), 7.92 — 7.87 (m, 2H), 7.80 — 7.73 (m, 1H), 7.67 (d, J = 1.8 Hz, 1H), 7.53 (td, J =
CFy 7.7, 1.8 Hz, 1H), 7.27 — 7.16 (m, 2H), 6.80 (d, J = 7.9 Hz, 1H), 6.27 (t, J = 2.1 Hz,
30a 1H). *C NMR (151 MHz, CDCls) § 155.0, 150.0, 141.3, 138.9, 138.8, 136.4, 132.0,
131.7(q, Jcr = 33 Hz), 131.4, 125.0(q, Jc-r = 3 Hz), 123.5(q, Jc-F = 273 Hz), 123.7(q, JcF = 12 Hz),
123.6, 122.9, 107.4. HRMS (ESI) (m/z) Calculated for C1sH11Ns Fz* [M + H]*: 290.0900 ; found:
290.0897.

N ethyl 3-(1H-pyrazol-1-yl)-4-(pyridin-2-yl)benzoate (3pa): Prepared as shown
2N ingeneral procedure; white solid; eluent (petroleum ether/EtOAc = 2:1, v/v); yield is
Ny’ 65% (19.1mg). *H NMR (400 MHz, CDCls) 5 8.67 (ddd, J = 4.9, 1.9, 1.0 Hz, 1H),
8.26 (d,J=1.7 Hz, 1H), 8.19 (dd, J = 8.0, 1.7 Hz, 1H), 7.87 (d, J = 8.1 Hz, 1H), 7.66
COOEt (dd, J=1.9,0.6 Hz, 1H), 7.52 (td, J = 7.7, 1.8 Hz, 1H), 7.27 — 7.19 (m, 2H), 6.79 (dt,
3pa J=28.0,1.1Hz 1H), 6.31 - 6.25 (M, 1H), 442 (9, J = 7.1 Hz, 2H), 1.41 (t, I = 7.1
Hz, 3H). C NMR (151 MHz, CDCls) & 165.4, 155.4, 149.9, 140.9, 139.8, 138.7, 136.3, 131.6,
131.4, 131.3, 129.4, 127.8, 123.6, 122.7, 107.1, 61.5, 14.3. HRMS (ESI) (m/z) Calculated for
C17H15N302 [M + H]+Z 294.1237; found: 294.1234.

X 2-(4-(methylthio)-2-(1H-pyrazol-1-yl)phenyl)pyridine (3ga): Prepared as

| ~N . shown in general procedure; white solid; eluent (petroleum ether/EtOACc = 2:1, V/V);
N/\/N> yield is 77% (20.6 mg). *H NMR (400 MHz, CDCls) 6 8.64 (ddd, J=4.9, 1.9, 1.0 Hz,

1H), 7.71 (d, J = 8.2 Hz, 1H), 7.66 (dd, J = 1.8, 0.6 Hz, 1H), 7.50 — 7.41 (m, 2H),

- 7.38 (dd, J = 8.3, 2.0 Hz, 1H), 7.20 — 7.13 (m, 2H), 6.69 (dt, J = 7.9, 1.1 Hz, 1H),

3qa 6.25 (t, J = 2.1 Hz, 1H), 2.54 (s, 3H). 13C NMR (151 MHz, CDCls) § 155.8, 149.7,
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141.0, 140.7,138.9, 136.1, 132.1, 131.4, 131.2, 126.1, 123.4,122.1, 106.9, 15.4. HRMS (ESI) (m/2)
Calculated for C1sH14N3sS * [M + H]*: 268.0903; found: 268.0902.

/¢> shown in general procedure; pale yellow solid; eluent (petroleum ether/EtOAc = 3:1,

N viv); yield is 79% (23.4 mg). *H NMR (400 MHz, CDCls) & 8.68 (ddd, J = 5.0, 1.8,

1.0 Hz, 1H), 7.88 (d, J = 8.1 Hz, 1H), 7.83 (d, J = 1.8 Hz, 1H), 7.76 (dd, J = 8.0, 1.9

Hz, 1H), 7.71 - 7.66 (m, 3H), 7.52 — 7.43 (m, 3H), 7.42 - 7.36 (m, 1H), 7.25 (d, J =

3ra 2.4 Hz, 1H), 7.18 (ddd, J = 7.5, 4.9, 1.2 Hz, 1H), 6.77 (dt, J = 8.0, 1.1 Hz, 1H), 6.27

(t, J=2.1Hz, 1H). 3C NMR (101 MHz, CDCls) 6 156.0, 149.8, 142.6, 140.7, 139.4, 139.0, 136.1,

134.5, 131.6, 131.5, 129.0, 128.1, 127.2, 127.2, 125.2, 123.8, 122.3, 106.9. HRMS (ESI) (m/z)
Calculated for CoHi1sNs* [M + H]*: 298.1339; found: 298.1339.

E ; 2-(3-(1H-pyrazol-1-yl)-[1,1'-biphenyl]-4-yl)pyridine (3ra): Prepared as
N
Ph

X 2-(5-fluoro-4-methoxy-2-(1H-pyrazol-1-yl)phenyl)pyridine (3s): Prepared

| =N as shown in general procedure; white solid; eluent (petroleum ether/EtOAc = 3:1,
N,~/N> v/Iv); yield is 94% (25.3 mg). *H NMR (400 MHz, CDCls) 6 8.61 (ddd, J=4.9, 1.9,

E 1.0 Hz, 1H), 7.66 (d, J = 1.9 Hz, 1H), 7.55 (d, J = 11.7 Hz, 1H), 7.43 (td, ) = 7.8,
OMe 1.8 Hz, 1H), 7.19-7.06 (m, 3H), 6.60 (dt, J = 7.9, 1.1 Hz, 1H), 6.23 (t, J = 2.1 Hz,

3sa 1H), 3.94 (s, 3H). *3C NMR (101 MHz, CDCls) & 154.7(d, Jc-r = 2 Hz), 152.0(d,

Jor = 249 Hz), 149.7, 148.3(d, Jcr = 11 Hz) , 140.7, 136.2, 134.6(d, Jc.r = 3 Hz), 131.7, 128.6(d,
Jcr =7 Hz), 122.8(d, Jc-r = 8 Hz), 118.0, 117.8, 111.7(d, Jcr = 2 Hz), 107.0, 56.5. HRMS (ESI)
(m/z) Calculated for C15H13N3OF* [M + H]*: 270.1037; found: 270.1037.

N 2-(2,4-dimethyl-6-(1H-pyrazol-1-yl)phenyl)pyridine (3ta): Prepared as

| _N __ shown in general procedure; pale yellow oil; eluent (petroleum ether/EtOAc = 3:1,

\%/NQ v/v); yield is 84% (20.9mg). *H NMR (400 MHz, CDCls) 6 8.62 (ddd, J = 5.0, 1.8,

1.0 Hz, 1H), 7.53 (td, J =7.7, 1.8 Hz, 1H), 7.48 (d, J = 1.9 Hz, 1H), 7.26 — 7.24 (m,

1H), 7.19 — 7.13 (m, 2H), 7.04 (d, J = 2.4 Hz, 1H), 6.94 (dt, J = 7.9, 1.1 Hz, 1H),

3ta 6.05 (t, J = 2.1 Hz, 1H), 2.39 (s, 3H), 2.14 (s, 3H). **C NMR (101 MHz, CDCls) &

156.9, 149.1, 139.9, 139.1, 139.0, 137.7, 136.5, 132.7, 131.3, 130.9, 124.8, 124.1, 122.1, 106.0,
21.1, 20.1. HRMS (ESI) (m/z) Calculated for Ci6H1sNs* [M + H]*: 250.1339; found: 250.1339.

X 2-(6-(1H-pyrazol-1-yl)benzo[d][1,3]dioxol-5-yl)pyridine (3ua): Prepared

| N ,4> as shown in general procedure; pale yellow solid; eluent (petroleum ether/EtOAc =

N- 2.5:1, viv); yield is 51% (13.6 mg). *H NMR (400 MHz, CDCls) & 8.62 — 8.55 (m,

o 1H), 7.70 (d, J = 1.8 Hz, 1H), 7.43 (td, J = 7.7, 1.8 Hz, 1H), 7.35 — 7.23 (m, 2H),
o

7.12 (ddd, J = 7.6, 4.9, 1.1 Hz, 1H), 6.98 (d, J = 8.2 Hz, 1H), 6.68 (dt, J = 8.0, 1.1

Hz, 1H), 6.29 (t, J = 2.2 Hz, 1H), 6.11 (s, 2H). *C NMR (101 MHz, CDCls) &
155.6, 149.5, 149.2, 143.3, 140.9, 136.1, 132.0, 131.1, 124.4, 123.1, 122.0, 121.8, 108.8, 106.8,
102.6. HRMS (ESI) (m/z) Calculated for C1sH12NsO2* [M + H]*: 266.0924; found: 266.0922.

3ua
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N 2-(4-(1H-pyrazol-1-yl)benzo[d][1,3]dioxol-5-yl)pyridine (3u’a): Prepared as

| ~N . shown in general procedure; pale yellow soild; eluent (petroleum ether/EtOAc = 2.5,
NQ v/v); yield is 37% (9.8 mg). *H NMR (400 MHz, CDCls) 5 8.61 (ddd, J =4.8,1.8, 1.0

o Hz, 1H), 7.62 (d, J = 1.8 Hz, 1H), 7.41 (td, J = 7.8, 1.9 Hz, 1H), 7.24 (s, 1H), 7.14 —

o—/ 7.07 (m, 2H), 7.01 (s, 1H), 6.60 (dd, J = 8.0, 1.0 Hz, 1H), 6.19 (t, J = 2.1 Hz, 1H),
e 6.08 (s, 2H). 3C NMR (101 MHz, CDCls)  155.9, 149.6, 148.3, 148.0, 140.4, 136.1,
133.0, 131.7, 130.3, 123.4, 122.0, 109.9, 107.5, 106.6, 102.2. HRMS (ESI) (m/z) Calculated for

C15H12N3O2* [M + H]*: 266.0924; found: 266.0923.

N 2-(3-(1H-pyrazol-1-yl)thiophen-2-yl)pyridine (3va): Prepared as shown in
| _N general procedure; pale yellow soild; eluent (petroleum ether/EtOAc = 2:1, v/v); yield
e\ Nj is 64% (14.6 mg). 'H NMR (400 MHz, CDCls) 6 8.57 (ddd, J = 4.9, 1.9, 1.0 Hz, 1H),
= N 780-772 (m, 1H), 7.53 (dd, J = 2.4, 0.6 Hz, 1H), 7.48 (td, J = 7.8, 1.8 Hz, 1H),
dva 7.42 (d, J = 5.3 Hz, 1H), 7.18 (d, J = 5.3 Hz, 1H), 7.13 (ddd, J = 7.5, 4.9, 1.1 Hz,
1H), 6.55 (dt, J = 8.1, 1.1 Hz, 1H), 6.43 (t, J = 2.1 Hz, 1H).:3C NMR (151 MHz, CDCls) 6 150.5,
149.5, 141.00, 137.0, 136.6, 135.3, 131.0, 127.1, 126.5, 122.6, 120.8, 107.1. HRMS (ESI) (m/z)
Calculated for C12H10N3sS* [M + H]*: 228.0590; found: 228.0590.

X 2-(2-(1H-pyrazol-1-yl)naphthalen-1-yl)pyridine (3wa): Prepared as
=N shown in general procedure; white solid; eluent (petroleum ether/EtOAc = 2:1,
NQ v/v); yield is 51% (13.8 mg). *H NMR (400 MHz, CDCls) & 8.80 (ddd, J = 5.0,
OO 1.9, 1.0 Hz, 1H), 8.08 — 7.99 (m, 1H), 7.98 — 7.90 (m, 1H), 7.78 (d, J = 8.8 Hz,
3wa 1H), 7.65 (td, J = 7.7, 1.8 Hz, 1H), 7.62 — 7.57 (m, 2H), 7.54 (ddd, J = 8.2, 6.9,
1.4 Hz, 1H), 7.47 (ddd, J = 8.3, 6.8, 1.4 Hz, 1H), 7.30 (ddd, J = 7.6, 5.0, 1.2 Hz, 1H), 7.16 — 7.09
(m, 2H), 6.12 (t, J = 2.1 Hz, 1H). *C NMR (151 MHz, CDCls) & 156.1, 149.5, 140.5, 136.8, 136.6,
132.9, 132.3, 131.8, 131.8, 129.9, 128.1, 127.2, 126.5, 126.2, 125.6, 123.8, 122.5, 106.3. HRMS
(ESI) (m/z) Calculated for C1gH1sN 3* [M + H]*: 272.1182; found: 272.1180.

N 10-(1H-pyrazol-1-yl)benzo[h]quinoline (3xa): Prepared as shown in general

| _N__ procedure; white solid; eluent (petroleum ether/EtOAc = 5:1, v/v); yield is 83%
. NQ (20.4 mg). *H NMR (400 MHz, CDCls) & 8.47 (dd, J = 4.3, 1.9 Hz, 1H), 7.98 (dd,
O J=28.0, 1.9 Hz, 1H), 7.92 (dd, J = 6.9, 2.4 Hz, 1H), 7.78 — 7.69 (m, 2H), 7.67 —
3xa 7.62 (m, 2H), 7.60 (d, J = 8.8 Hz, 1H), 7.58 (d, J = 2.4 Hz, 1H), 7.27 (dd, J = 8.0,
4.3 Hz, 1H), 6.44 (t, J = 2.1 Hz, 1H). 3C NMR (151 MHz, CDCls) § 147.4, 144.4,

138.5, 137.5, 134.4, 134.3, 130.8, 128.8, 127.6, 126.6, 126.3, 126.2, 126.1, 125.7, 120.7, 104.8.

HRMS (ESI) (m/z) Calculated for C16H12N3s* [M + H]*: 246.1026; found: 246.1025.
N 2-(2-(3-methyl-1H-pyrazol-1-yl)phenyl)pyridine (3ab): Prepared as shown
| _N in general procedure; yellow oil; eluent (petroleum ether/EtOAc = 3:1, v/v); yield
NQ\ is 78% (18.4 mg). *H NMR (400 MHz, CDCls) & 8.66 (dt, J = 4.9, 1.3 Hz, 1H),
7.77-7.71 (m, 1H), 7.62 — 7.57 (m, 1H), 7.53 — 7.48 (m, 2H), 7.48 — 7.44 (m, 1H),
3ab

7.17 (ddd, J = 7.5, 4.9, 1.1 Hz, 1H), 7.00 (d, J = 2.3 Hz, 1H), 6.84 — 6.77 (m, 1H),
5.99 (d, J = 2.3 Hz, 1H), 2.32 (s, 3H). 13C NMR (101 MHz, CDCls) § 156.5, 149.9,
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149.7,138.7,136.1, 135.4,132.1, 131.0, 129.5, 128.2, 126.4, 123.8, 122.1, 106.6, 13.6. HRMS (ESI)
(m/z) Calculated for C15H14N3* [M + H]*: 236.1182; found: 236.1182.

| X 2-(2-(3-phenyl-1H-pyrazol-1-yl)phenyl)pyridine (3ac): Prepared as

N @ shown in general procedure; white solid; eluent (petroleum ether/EtOAc = 3:1,

%Nw{ P VIv); yield is 83% (24.7 mg). 'H NMR (400 MHz, CDCls) 5 8.67 (d, J = 5.0 Hz,

1H),7.82 (d, J=7.6 Hz, 2H), 7.79 (dd, J = 6.4, 2.8 Hz, 1H), 7.71 - 7.66 (m, 1H),

3ac 7.54 (dt, J =5.8, 2.3 Hz, 2H), 7.52 — 7.46 (m, 1H), 7.40 (t, J = 7.5 Hz, 2H), 7.32

(t, J=7.3 Hz, 1H), 7.22 - 7.20 (m, 1H), 7.19 — 7.15 (m, 1H), 6.91 (d, J = 7.9 Hz, 1H), 6.55 (d, J =

2.5 Hz, 1H). *C NMR (101 MHz, CDCls) 8 156.4, 152.5, 149.7, 138.6, 136.2, 135.7, 133.1, 132.8,

131.1,129.6,128.6, 128.6, 127.9, 126.5, 125.78, 123.8, 122.2, 104.1. HRMS (ESI) (m/z) Calculated
for CooH1eN3*™ [M + H]*: 298.1339; found: 298.1338.

X 2-(2-(4-methyl-1H-pyrazol-1-yl)phenyl)pyridine (3ad): Prepared as shown

=N _{ in general procedure; yellow oil; eluent (petroleum ether/EtOAc = 3:1, v/v); yield is

N~ 85% (20.1 mg). *H NMR (400 MHz, CDCls) & 8.65 (ddd, J = 4.9, 1.8, 1.0 Hz, 1H),

7.78 —7.71 (m, 1H), 7.57 — 7.52 (m, 1H), 7.52 — 7.48 (m, 2H), 7.48 (d, J = 2.5 Hz,

3ad 1H), 7.43 (s, 1H), 7.17 (ddd, J = 7.5, 4.9, 1.2 Hz, 1H), 6.98 — 6.94 (m, 1H), 6.79 (dt,

J=8.0,1.1Hz, 1H), 1.99 (s, 3H). 3C NMR (101 MHz, CDCls) § 156.5, 149.7, 141.3,

138.8, 136.0, 135.5, 131.1, 129.9, 129.4, 128.3, 126.3, 123.7, 122.2, 117.2, 8.8. HRMS (ESI) (m/z)
Calculated for C1sH14Ns* [M + H]*: 236.1182; found: 236.1182.

N 2-(2-(4-chloro-1H-pyrazol-1-yl)phenyl)pyridine (3ae): Prepared as shown

| N ' in general procedure; white solid; eluent (petroleum ether/EtOAc = 3:1, v/v); yield is

N:g 78% (20.0 mg). *H NMR (400 MHz, CDCls) § 8.68 — 8.62 (m, 1H), 7.78 — 7.70 (m,

1H), 7.59 — 7.54 (m, 2H), 7.53 (t, J = 1.9 Hz, 2H), 7.52 (s, 1H), 7.25 — 7.17 (m, 2H),

6.87 (dd, J = 7.9, 1.1 Hz, 1H).**C NMR (101 MHz, CDCls) & 156.0, 149.9, 139.0,

138.1, 136.3, 135.8, 131.2, 129.6, 129.1, 129.1, 126.3, 123.5, 122.5, 111.3. HRMS
(ESI) (m/z) Calculated for C14H11N3CI* [M + H]*: 256.0636; found: 256.0636.

3ae

2-(2-(4-bromo-1H-pyrazol-1-yl)phenyl)pyridine (3af): Prepared as shown in
general procedure; yellow oil; eluent (petroleum ether/EtOAc = 3:1, v/v); yield is 53%
(15.9 mg). 'H NMR (400 MHz, CDCls) & 8.65 (dt, J = 4.8, 1.4 Hz, 1H), 7.78 - 7.71
(m, 1H), 7.57 (s, 1H), 7.57 — 7.53 (m, 2H), 7.52 (s, 2H), 7.26 (s, 1H), 7.21 (ddd, J =
7.6,4.9, 1.2 Hz, 1H), 6.86 (dd, J = 7.9, 1.1 Hz, 1H). *3C NMR (101 MHz, CDCls) &
156.0, 149.8, 141.1, 138.1, 136.3, 135.9, 131.3, 131.2, 129.6, 129.1, 126.3, 123.5,
122.5, 94.5. HRMS (ESI) (m/z) Calculated for C14H1:N3Br* [M + H]*: 300.0131; found: 300.0129.

A

\ Br
_N
Y

N‘N

3af

N 2-(2-(4-iodo-1H-pyrazol-1-yl)phenyl)pyridine (3ag): Prepared as shown in
N ' general procedure; yellow solid; eluent (petroleum ether/EtOAc = 3:1, v/v); yield is

N./ 80% (27.7 mg). 'H NMR (400 MHz, CDCls) & 8.64 (ddd, J = 4.9, 1.8, 1.0 Hz, 1H),
7.79-7.71 (m, 1H), 7.62 (s, 1H), 7.57 — 7.52 (m, 2H), 7.52 (s, 2H), 7.28 (s, 1H), 7.20
(ddd, J =7.6, 4.9, 1.1 Hz, 1H), 6.84 (dt, J = 7.9, 1.1 Hz, 1H). 3C NMR (101 MHz,
CDCls) 6 156.0, 149.8, 145.5, 137.9, 136.3, 135.9, 135.5, 131.2, 129.6, 129.1, 126.3,

3ag
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123.5, 122.4, 57.6. HRMS (ESI) (m/z) Calculated for C1sH1iNsl* [M + H]*: 347.9992; found:
347.9990.

N 2-(2-(3,5-dimethyl-1H-pyrazol-1-yl)phenyl)pyridine (3ah): Prepared as

| N shown in general procedure; yellow solid; eluent (petroleum ether/EtOAc = 3:1, v/V);

l\llé yield is 50% (12.5 mg). *H NMR (400 MHz, CDCls) & 8.67 —8.61 (m, 1H), 7.89 (dd,

J=17.3,1.8Hz, 1H), 7.56 — 7.48 (m, 2H), 7.48 — 7.41 (m, 2H), 7.13 (ddd, J = 7.6, 4.8,

1.2 Hz, 1H), 6.65 (d, J = 8.0 Hz, 1H), 5.77 (s, 1H), 2.29 (s, 3H), 1.60 (s, 3H). 13C

NMR (101 MHz, CDCls) & 155.9, 149.7, 148.9, 140.8, 137.7, 137.4, 136.2, 130.7,

129.5, 129.3, 128.6, 123.5, 122.1, 105.9, 13.6, 11.0. HRMS (ESI) (m/z) Calculated for C1sH16N3*
[M + H]*: 250.1339; found: 250.1339.

N
3ah

N= Prepared as shown in general procedure; yellow solid; eluent (petroleum

N/ Br  ether/EtOAC = 3:1, v/v); yield is 62% (20.3 mg). *H NMR (400 MHz, CDCl3) &

8.65 (ddd, J = 4.9, 1.9, 1.0 Hz, 1H), 7.88 (dd, J = 7.6, 1.7 Hz, 1H), 7.57 (td, J =

7.5, 1.6 Hz, 1H), 7.50 (dtd, J = 13.7, 7.8, 1.8 Hz, 2H), 7.42 (dd, J = 7.7, 1.5 Hz,

1H), 7.17 (ddd, J = 7.5, 4.9, 1.1 Hz, 1H), 6.68 (dt, J = 7.9, 1.1 Hz, 1H), 2.29 (s,

3H), 1.62 (s, 3H). 3C NMR (101 MHz, CDCls) & 155.6, 149.9, 147.5, 139.1, 137.7, 137.3, 136.3,

130.8, 129.7, 128.3, 123.3, 122.3, 95.2, 12.5, 10.5. HRMS (ESI) (m/z) Calculated for C1gH1sNsBr*
[M + H]*: 328.0444; found: 328.0443.

N 2-(2-(4-iodo-3,5-dimethyl-1H-pyrazol-1-yl)phenyl)pyridine (3aj):
| N Prepared as shown in general procedure; yellow solid; eluent (petroleum
N/
3aj

N 2-(2-(4-bromo-3,5-dimethyl-1H-pyrazol-1-yl)phenyl)pyridine (3ai):
E /EN
3ai

ether/EtOAC = 3:1, v/v); yield is 53% (19.9 mg). *H NMR (400 MHz, CDCl3) &

8.65 (ddd, J = 4.9, 1.9, 1.0 Hz, 1H), 7.88 (dd, J = 7.6, 1.8 Hz, 1H), 7.57 (td, J =

7.5, 1.5 Hz, 1H), 7.50 (dtd, J = 17.2, 7.7, 1.8 Hz, 2H), 7.42 (dd, J = 7.7, 1.5 Hz,

1H), 7.17 (ddd, J = 7.5, 4.9, 1.1 Hz, 1H), 6.66 (dt, J = 8.0, 1.1 Hz, 1H), 2.30 (s,
3H), 1.66 (s, 3H). 3C NMR (101 MHz, CDCls) & 155.5, 150.7, 149.8, 142.5, 137.7, 137.5, 136.2,
130.8, 129.7, 129.6, 128.2, 123.3, 122.3, 63.6, 14.2, 12.1. HRMS (ESI) (m/z) Calculated for
Ci6H1sNsl* [M + H]*: 376.0305; found: 376.0305.

2-(2-(1H-imidazol-1-yl)phenyl)pyridine (3ak): Prepared as shown in general
N procedure; yellow solid; eluent (petroleum ether/EtOAc = 1:1, v/v); yield is 50%

NCN (11.1 mg). *H NMR (400 MHz, CDCls) & 8.69 — 8.60 (m, 1H), 7.77 (dd, J = 7.2, 2.2
Hz, 1H), 7.54 (ddd, J = 8.7, 6.4, 2.3 Hz, 2H), 7.51 — 7.47 (m, 1H), 7.45 — 7.36 (m,
2H), 7.19 (dd, J = 7.6, 4.9 Hz, 1H), 7.04 (s, 1H), 6.88 (d, J = 1.5 Hz, 1H), 6.82 (d, J
= 7.9 Hz, 1H). **C NMR (101 MHz, CDCls) § 155.7, 149.9, 137.5, 136.5, 136.4,
135.2, 131.5, 129.7, 129.6, 128.9, 126.4, 123.1, 122.5, 120.6. HRMS (ESI) (m/z) Calculated for

C14H12N3* [M + H]*: 222.1026; found: 222.1026.

3ak
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2-(2-(4-methyl-1H-imidazol-1-yl)phenyl)pyridine (3al): Prepared as shown
| _N F< in general procedure; yellow solid; eluent (petroleum ether/EtOAc = 1:1, v/v); yield
NN is64% (15.1 mg). *H NMR (400 MHz, CDCls) 8 8.65 (dt, J = 4.9, 1.4 Hz, 1H), 7.80
—7.74 (m, 1H), 7.54 (dd, J = 7.5, 1.9 Hz, 1H), 7.52 — 7.46 (m, 2H), 7.38 — 7.33 (m,
1H), 7.30 — 7.26 (m, 1H), 7.20 (ddd, J = 7.6, 4.9, 1.2 Hz, 1H), 6.89 — 6.82 (m, 1H),
6.61 (s, 1H), 2.27 — 2.14 (m, 3H). 13C NMR (101 MHz, CDCls3) 6 155.8, 149.9, 138.7,
136.6, 136.4,136.2, 135.3, 131.5, 129.6, 128.6, 126.3, 123.2, 122.5, 116.9, 13.6. HRMS (ESI) (m/2)
Calculated for C1sH14Ns* [M + H]*: 236.1182; found: 236.1180.

3al

2-(2-(4-bromo-1H-imidazol-1-yl)phenyl)pyridine (3am): Prepared as shown
N % in general procedure; yellow solid; eluent (petroleum ether/EtOAc = 1:1, v/v); yield

NN is80% (24.0 mg). *H NMR (400 MHz, CDCls) & 8.65 (d, J = 5.0 Hz, 1H), 7.77 (dd,
J=175,1.8Hz, 1H), 7.61 (td, J = 6.8, 6.0, 1.7 Hz, 1H), 7.59 — 7.51 (m, 2H), 7.42 —
7.35 (m, 1H), 7.29 (d, J = 1.6 Hz, 1H), 7.24 (dd, J = 7.6, 4.9 Hz, 1H), 6.95 (d, J =
7.9 Hz, 1H), 6.91 (d, J = 1.6 Hz, 1H). *C NMR (101 MHz, CDCls) § 155.3, 150.1,
137.3, 136.7, 136.5, 134.4, 131.6, 129.8, 129.4, 126.3, 123.1, 122.8, 119.7, 115.9. HRMS (ESI)
(m/z) Calculated for C14H11N3Br* [M + H]*: 300.0131; found: 300.0129.

3am

1-(2-(pyridin-2-yl)phenyl)-1H-benzo[d]imidazole (3an): Prepared as

NN shown in general procedure; yellow solid; eluent (petroleum ether/EtOAc = 1:1,

(@ v/v); yield is 68% (18.5 mg). *H NMR (400 MHz, CDCls) & 8.63 — 8.55 (m, 1H),

7.90 (dd, J = 7.3, 2.1 Hz, 1H), 7.82 — 7.75 (m, 2H), 7.62 (dtd, J = 14.0, 7.4, 1.8

3an Hz, 2H), 7.52 (dd, J = 7.3, 1.9 Hz, 1H), 7.33 (td, J = 7.7, 1.8 Hz, 1H), 7.26 (it, J

=5.4,3.0Hz, 1H), 7.21 (q, J = 4.0, 2.5 Hz, 2H), 7.08 (dd, J = 7.6, 4.9 Hz, 1H),

6.71 (d, J = 7.9 Hz, 1H). *C NMR (101 MHz, CDCls) § 155.5, 145.0, 143.3, 137.7, 136.4, 134.5,

133.5, 131.8, 129.9, 129.4, 127.4, 123.6, 122.9, 122.5, 122.5, 120.3, 110.4. HRMS (ESI) (m/z)
Calculated for C1gH14Ns* [M + H]*: 272.1182; found: 272.1182.

5,6-dimethyl-1-(2-(pyridin-2-yl)phenyl)-1H-benzo[d]imidazole (3ao0):

N N Prepared as shown in general procedure; yellow solid; eluent (petroleum

N ether/EtOAc = 1:1, v/Vv); yield is 67% (18.5 mg). *H NMR (400 MHz, CDCls) §

Q\ 8.64 — 8.58 (m, 1H), 7.93 — 7.87 (m, 1H), 7.64 — 7.61 (m, 1H), 7.60 (d, J = 2.8

3a0 Hz, 2H), 7.54 (s, 1H), 7.52 — 7.48 (m, 1H), 7.33 (td, J = 7.7, 1.9 Hz, 1H), 7.09

(ddd, J=7.6,4.9,1.2 Hz, 1H), 7.01 (s, 1H), 6.68 (d, J = 7.8 Hz, 1H), 2.36 (s,

3H), 2.28 (s, 3H). *C NMR (101 MHz, CDCls) 8 155.6, 145.0, 142.5, 141.9, 137.6, 136.4, 133.8,

133.0,132.9,131.7,131.5,129.8, 129.1, 127.3, 123.0, 122.5, 120.3, 110.5, 20.4, 20.3. HRMS (ESI)
(m/z) Calculated for CooH1sNs* [M + H]*: 300.1495; found: 300.1495.

1-(2-(pyridin-2-yl)phenyl)-1H-indazole (3ap): Prepared as shown in
N general procedure; yellow solid; eluent (petroleum ether/EtOAc = 1:1, v/v); yield
Nb is 95% (25.8 mg). *H NMR (400 MHz, CDCls) 6 8.62 — 8.53 (m, 1H), 8.14 (s, 1H),
7.97 —-7.90 (m, 1H), 7.68 (d, J = 8.0 Hz, 1H), 7.61 (d, J = 5.5 Hz, 1H), 7.59 (d, J

3ap =2.3Hz,2H),7.19 (td, J = 7.7, 1.9 Hz, 1H), 7.16 — 7.10 (m, 1H), 7.08 — 7.00 (m,
2H), 6.98 (dd, J = 7.6, 4.9 Hz, 1H), 6.60 (d, J = 8.0 Hz, 1H). 1*C NMR (101 MHz,
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CDCl3) 6 156.2, 149.7, 140.0, 137.3, 137.1, 135.8, 135.1, 131.3, 129.7, 128.9, 127.9, 126.7, 124.3,
123.2,121.9,121.0, 120.7,110.1. HRMS (ESI) (m/z) Calculated for C1gH14Ns* [M + H]*: 272.1182;
found: 272.1181.

N 5-methyl-1-(2-(pyridin-2-yl)phenyl)pyridin-2(1H)-one (3aqg): Prepared as

| N shown in general procedure; yellow solid; eluent (petroleum ether/EtOAC = 3:1, v/v);
N yield is 69% (18.1 mg). *H NMR (400 MHz, CDCls) & 8.68 — 8.62 (m, 1H), 7.97 (d,

o J=25Hz 1H),7.89 (dd,J=7.7,1.9 Hz, 1H), 7.75 (d, J = 7.9 Hz, 1H), 7.59 (td, J

3aq =7.8,19Hz, 1H), 7.44 — 7.37 (m, 2H), 7.32 (td, J = 7.5, 1.3 Hz, 1H), 7.17 — 7.10

(m, 2H), 6.67 (d, J = 8.3 Hz, 1H), 2.22 (s, 3H). *C NMR (101 MHz, CDCls) 5 161.9,

155.3, 151.8, 149.5, 147.6, 140.2, 135.9, 133.0, 131.4, 130.0, 127.7, 125.3, 124.6, 122.2, 122.0,
110.6, 17.5. HRMS (ESI) (m/z) Calculated for C17H1sN2O* [M + H]*: 263.1179; found: 263.1179.

| _N shown in general procedure; yellow solid; eluent (petroleum ether/EtOACc = 3.1, v/v);

N\< yield is 70% (20.2 mg). *H NMR (400 MHz, CDCls) § 8.47 (dt, J = 4.9, 1.3 Hz, 1H),

O 7.83-7.78(m, 1H), 7.62 (ddg, J = 9.2, 4.5, 2.1 Hz, 2H), 7.58 — 7.51 (m, 2H), 7.39

3ar —7.34 (m, 1H), 7.16 (dd, J = 8.0, 1.3 Hz, 1H), 7.09 (ddd, J = 7.6, 4.9, 1.2 Hz, 1H),

7.03 (td, J =7.8, 1.4 Hz, 1H), 6.96 (td, J = 7.7, 1.3 Hz, 1H), 6.62 (dd, J = 7.7, 1.4

Hz, 1H). 3C NMR (101 MHz, CDCls) § 156.0, 153.5, 149.7, 142.6, 138.6, 136.6, 132.0, 131.4,

130.7, 130.0, 129.9, 128.7, 123.8, 123.0, 122.6, 122.4, 109.8, 109.3. HRMS (ESI) (m/z) Calculated
for C1gH13N202* [M + H]*: 289.0972; found: 289.0972.

N Q 3-(2-(pyridin-2-yl)phenyl)benzo[d]oxazol-2(3H)-one (3ar): Prepared as
(0]

1,3-dimethyl-9-(2-(pyridin-2-yl)phenyl)-3,9-dihydro-1H-purine-2,6-

ZN dione (3as): Prepared as shown in general procedure; white solid; eluent

N/ (petroleum ether/EtOAc = 1:1, v/V); yield is 66% (22.1 mg). *H NMR (400 MHz,

/N\\<N\ CDCl3) 6 8.50 (d,J=4.9Hz, 1H), 7.71 (d, J = 7.6 Hz, 1H), 7.62 (d, J = 7.5 Hz,

0 1H), 7.57 (g, J = 6.9 Hz, 2H), 7.48 (d, J = 4.8 Hz, 2H), 7.20 — 7.06 (m, 2H),

3.58 (s, 3H), 3.31 (s, 3H). 1*C NMR (101 MHz, CDCls) 6 155.9, 154.3, 151.7,

149.6, 148.8, 142.7, 137.7, 136.5, 132.7, 130.8, 130.0, 129.3, 128.1, 123.5, 122.5, 108.0, 29.9, 28.0.
HRMS (ESI) (m/z) Calculated for C1sH16NsO2* [M + H]*: 334.1299; found: 334.1307.

2-(2-(1H-pyrazol-1-yl)phenyl)-6-methylpyridine (6aa): Prepared as shown in
N general procedure; yellow oil; eluent (petroleum ether/EtOAc = 3:1, v/v); yield is 22%
,\5} (5.2 mg). *H NMR (400 MHz, CDCls) 8 7.79 — 7.71 (m, 1H), 7.63 (dd, J = 1.8, 0.6
Hz, 1H), 7.60 — 7.55 (m, 1H), 7.54 — 7.47 (m, 2H), 7.38 (t, J = 7.7 Hz, 1H), 7.19 (dd,
J=24,0.7 Hz, 1H), 7.08 — 7.00 (m, 1H), 6.61 (d, J = 7.8 Hz, 1H), 6.22 (t, J = 2.1
Hz, 1H), 2.58 (s, 3H). 3C NMR (151 MHz, CDCls) & 158.4, 155.6, 140.4, 138.6,
136.3, 136.0, 131.5, 131.0, 129.3, 128.6, 126.5, 121.7, 120.5, 106.5, 24.6. HRMS (ESI) (m/z)
Calculated for CisH14Ns* [M + H]*: 236.1182; found: 236.1181.
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N3 (18.8 mg). *H NMR (400 MHz, CDCls) & 8.46 (dt, J = 1.9, 0.9 Hz, 1H), 7.77 - 7.71
7 (m, 1H), 7.63 (d, J = 1.8 Hz, 1H), 7.58 — 7.53 (m, 1H), 7.51 — 7.46 (m, 2H), 7.30 —
7.26 (m, 1H), 7.18 (d, J = 2.4 Hz, 1H), 6.64 (dd, J = 8.0, 0.8 Hz, 1H), 6.23 (t, J =2.1
Hz, 1H), 2.30 (s, 3H). 3C NMR (151 MHz, CDCls) & 153.4, 150.1, 140.5, 138.6,
136.7,135.8,131.8,131.4,131.0,129.2, 128.6, 126.5, 123.0, 106.7, 18.2. HRMS (ESI)
(m/z) Calculated for C15H14N3* [M + H]*: 236.1182; found: 236.1184.

N 2-(2-(1H-pyrazol-1-yl)phenyl)-4-methylpyridine (6ca): Prepared as shown
| N in general procedure; yellow oil; eluent (petroleum ether/EtOAc = 3:1, v/v); yield
i
6ca

2-(2-(1H-pyrazol-1-yl)phenyl)-5-methylpyridine (6ba): Prepared as shown in
E \; general procedure; yellow oil; eluent (petroleum ether/EtOAc = 3:1, v/v); yield is 80%
N
6ba

is 75% (17.7 mg). *H NMR (400 MHz, CDCls) & 8.47 (dd, J = 5.0, 0.9 Hz, 1H),

7.77-7.71 (m, 1H), 7.63 (d, J = 1.8 Hz, 1H), 7.60 — 7.55 (m, 1H), 7.52 — 7.45 (m,

2H), 7.17 (d, J = 2.4 Hz, 1H), 6.97 (ddd, J=5.1, 1.7, 0.8 Hz, 1H), 6.57 (dt, J = 1.7,

0.9 Hz, 1H), 6.22 (t, J = 2.1 Hz, 1H), 2.15 (s, 3H). 3C NMR (151 MHz, CDCls) §
156.0, 149.3, 147.3, 140.4, 138.6, 136.0, 131.4, 131.0, 129.3, 128.5, 126.5, 124.4, 123.2, 106.6,
21.0. HRMS (ESI) (m/z) Calculated for CisH14Ns* [M + H]*: 236.1182; found: 236.1183.

2-(2-(1H-pyrazol-1-yl)phenyl)-3-methylpyridine (6da): Prepared as shown
| N in general procedure; yellow oil; eluent (petroleum ether/EtOAc = 3:1, v/v); yield
l\/l} is 80% (18.8 mg). '*H NMR (400 MHz, CDCls) & 8.52 (dd, J = 4.9, 1.7 Hz, 1H),
7.73 —7.67 (m, 1H), 7.58 — 7.50 (m, 2H), 7.48 — 7.41 (m, 2H), 7.39 (ddd, J = 7.7,
1.7,0.8 Hz, 1H), 7.16 (dd, J = 7.7, 4.8 Hz, 1H), 6.97 (d, J = 2.4 Hz, 1H), 6.11 (t, J
= 2.1 Hz, 1H), 1.73 (s, 3H). 3C NMR (151 MHz, CDCls) & 156.8, 147.1, 140.5,
138.8,137.7,134.1,132.7,130.8, 130.6, 129.4, 127.7,124.8, 122.7, 106.5, 18.3. HRMS (ESI) (m/z)
Calculated for C1sH14Ns* [M + H]*: 236.1182; found: 236.1183.

6da

m 2-(2-(1H-pyrazol-1-yI.)phenyI)pyrimidine (6ea): Prepared as showr.] in
NN general procedure; yellow oil; eluent (petroleum ether/EtOAc = 3:1, v/v); yield is 88%

h’;} (19.6 mg). *H NMR (400 MHz, CDCls) 6 8.66 (d, J = 4.9 Hz, 2H), 7.91 — 7.83 (m,
é/ 1H), 7.61—7.53 (m, 2H), 7.51 (q, J = 4.4, 3.8 Hz, 2H), 7.46 (d, J = 2.4 Hz, 1H), 7.13
(t, J =4.9 Hz, 1H), 6.29 (t, J = 2.1 Hz, 1H). 3C NMR (151 MHz, CDCls) 6 165.8,
157.1, 140.4, 139.3, 134.5, 131.4, 130.4, 130.3, 128.1, 125.8, 119.0, 106.6. HRMS
(ESI) (m/z) Calculated for C13H11N4* [M + H]*: 223.0978; found: 223.0978.

N 4-(2-(1H-pyrazol-1-yh)phenyl)pyrimidine (6fa): Prepared as shown in general
| jN procedure; yellow oil; eluent (petroleum ether/EtOAc = 3:1, v/v); yield is 81% (18.1
g‘} mg). 'H NMR (400 MHz, CDCls) § 9.22 (s, 1H), 8.50 (d, J = 5.2 Hz, 1H), 7.88 — 7.82
(m, 1H), 7.64 (d, J = 1.9 Hz, 1H), 7.60 (s, 1H), 7.59 — 7.54 (m, 2H), 7.37 (d, J = 2.4
Hz, 1H), 6.66 (dd, J = 5.3, 1.4 Hz, 1H), 6.35 (t, J = 2.1 Hz, 1H). 2*C NMR (151 MHz,
CDCl3) 6 163.7, 158.9, 156.5, 141.0, 138.8, 133.5, 131.1, 131.1, 131.0, 129.1, 126.8,

120.4, 107.5. HRMS (ESI) (m/z) Calculated for C13H11N4* [M + H]*: 223.0978; found: 223.0976.

6fa
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MeO. N 4-(2-(1H-pyrazol-1-yl)phenyl)-6-methoxypyrimidine (6ga): Prepared as
| jN shown in general procedure; yellow oil; eluent (petroleum ether/EtOAc = 3:1,

ﬂD v/v); yield is 61% (15.4 mg). *H NMR (400 MHz, CDCls) 6 8.77 (d, J = 1.2 Hz,
1H), 7.81 (dt, J = 6.4, 1.6 Hz, 1H), 7.66 (d, J = 1.7 Hz, 1H), 7.58 — 7.50 (m, 3H),
7.38 —7.35 (m, 1H), 6.34 (t, J = 2.1 Hz, 1H), 6.16 (d, J = 1.2 Hz, 1H), 3.91 (s,
3H). °C NMR (151 MHz, CDCls) & 169.8, 163.8, 158.3, 140.9, 138.8, 133.8,
131.1,130.8,130.5, 128.8, 126.8, 107.2, 106.9, 53.9. HRMS (ESI) (m/z) Calculated for C14H13N4O*
[M + H]*: 253.1084; found: 253.1084.

6ga

F\N 1,2-di(1H-pyrazol-1-yl)benzene (6ha): Prepared as shown in general

N N= procedure; yellow oil; eluent (petroleum ether/EtOAC = 3:1, v/v); yield is 73% (15.4

(j/N} mg). *H NMR (400 MHz, CDCls) 8 7.71 (s, 2H), 7.70 — 7.67 (m, 2H), 7.51 (dd, J =

6.0, 3.5 Hz, 2H), 7.01 (d, J = 2.5 Hz, 2H), 6.30 (t, J = 2.1 Hz, 2H). $3C NMR (151

6ha MHz, CDClz) & 141.2, 134.6, 130.5, 128.9, 127.0, 107.5. HRMS (ESI) (m/z)
Calculated for C12H11N4* [M + H]*: 211.0978; found: 211.0978.

1-(2-(1H-pyrazol-1-yl)phenylisoquinoline (6ia): Prepared as shown in
general procedure; yellow oil; eluent (petroleum ether/EtOAc = 3:1, v/v); yield
is 42% (15.4 mg). *H NMR (400 MHz, CDCls) & 8.60 (d, J = 5.7 Hz, 1H), 7.82
—7.73 (m, 2H), 7.67 — 7.59 (m, 3H), 7.59 — 7.50 (m, 3H), 7.38 — 7.30 (m, 2H),
6.93 (d, J = 2.5 Hz, 1H), 5.87 (t, J = 2.1 Hz, 1H). 3C NMR (101 MHz, CDCls)
5 158.7, 142.3, 1404, 139.4, 135.9, 133.2, 131.4, 130.7, 130.3, 129.9, 127.9,
127.5,127.1, 126.6, 126.4, 125.1, 120.6, 106.5. HRMS (ESI) (m/z) Calculated for C1gH14N3z* [M +
H]*: 272.1182; found: 272.1182.

Bia

2-(4-(benzofuran-2-yl)-2-(1H-pyrazol-1-yl)phenyl)pyridine  (7):
Prepared as shown in general procedure; white solid; eluent (petroleum
ether/EtOAC = 3:1, v/v); yield is 90%. 'H NMR (400 MHz, CDCls) & 8.68
(ddd, J=5.0, 1.8, 1.0 Hz, 1H), 8.10 (d, J = 1.8 Hz, 1H), 8.01 (dd, J = 8.2,
1.8 Hz, 1H), 7.89 (d, J =8.2 Hz, 1H), 7.71 (d, J = 1.9 Hz, 1H), 7.63 - 7.58
(m, 1H), 7.55—7.47 (m, 2H), 7.31 (ddd, J = 8.3, 7.2, 1.4 Hz, 1H), 7.25 (dd,
J=6.1,1.6 Hz, 2H), 7.19 (ddd, J =7.6, 4.9, 1.1 Hz, 1H), 7.16 (d, J = 0.9 Hz, 1H), 6.77 (dt, J = 8.0,
1.1 Hz, 1H), 6.30 (t, J = 2.1 Hz, 1H). 3C NMR (101 MHz, CDCls) § 155.7, 155.1, 154.3, 149.9,
140.9, 139.1, 136.2, 135.4, 131.8, 131.7, 131.5, 129.0, 124.9, 124.7, 123.6, 123.2, 123.0, 122 .4,
121.3, 111.3, 107.0, 103.0. HRMS (ESI) (m/z) Calculated for C2H1sN3O* [M + H]*: 338.1288;
found: 338.1288.

™S 2-(2-(4-((trimethylsilyl)ethynyl)-1H-pyrazol-1-yl)phenyl)pyridine (8):

| X Vi Prepared as shown in general procedure; yellow solid; eluent (petroleum
N ether/EtOAc = 3:1, V/V); yield is 77%. 'H NMR (400 MHz, CDCls) § 8.65 (ddd,
N~ J=49, 19, 1.0 Hz, 1H), 7.80 — 7.73 (m, 1H), 7.70 (d, J = 0.7 Hz, 1H), 7.58 —

7.52 (m, 2H), 7.52 — 7.48 (m, 2H), 7.42 (d, J = 0.7 Hz, 1H), 7.20 (ddd, J = 7.6,

8 4.9,1.2 Hz, 1H), 6.86 (dt, J = 8.0, 1.1 Hz, 1H), 0.20 (s, 9H). 3C NMR (101 MHz,

CDCl3) 6 156.0, 149.9, 143.5, 137.9, 136.4, 136.1, 134.2, 131.3, 129.5, 129.1, 126.6, 123.5, 122.4,
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104.6, 95.9, 95.8, 0.0. HRMS (ESI) (m/z) Calculated for C19H20NsSi* [M + H]*: 318.1421; found:
318.1422.

methyl  3-(10-(1H-pyrazol-1-yl)benzo[h]quinolin-9-yl)propanoate
(9): Prepared as shown in general procedure; yellow solid; eluent (petroleum

N,//> ether/EtOAC = 3:1, v/v); yield is 66%. 'H NMR (400 MHz, CDCls;) & 8.51
coome (dd, J=4.3,19Hz, 1H), 8.05 (dd, J =8.1, 1.9 Hz, 1H), 7.99 (d, J = 8.3 Hz,
9 1H), 7.84 — 7.78 (m, 2H), 7.67 (t, J = 8.8 Hz, 2H), 7.55 (d, J = 2.3 Hz, 1H),

7.33 (dd, J = 8.0, 4.2 Hz, 1H), 6.55 (t, = 2.1 Hz, 1H), 3.63 (s, 3H), 2.85 (m, 2H), 2.64 (m, 2H).
13C NMR (101 MHz, CDCls) § 173.2, 148.5, 145.6, 140.1, 139.5, 136.6, 135.3, 134.1, 131.9, 130.0,
129.2, 128.3, 127.6, 127.4, 126.4, 121.5, 106.1, 51.6, 35.6, 27.1. HRMS (ESI) (m/z) Calculated for
CaoH1sN30,* [M + H]*: 332.1394; found: 332.1394.

9. NMR spectra
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