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1. Supplementary Notes

General analytical information:

All reactions were performed in oven-dried glassware containing a Teflon-coated stirring bar and dry septum under
argon atmosphere. All optimization reactions were monitored by 'H NMR using 1,3,5-trimethoxybenzene as an
internal standard. NMR spectra were recorded at ambient temperature using chloroform-D (CDCl3) or dimethyl
sulfoxide-D6 (DMSO-D6) as solvent, with proton, carbon, and fluorine resonances at 400, 100 and 375 MHz,
respectively. All NMR data are reported in ppm relative to the solvent signal. Data are reported as follows: chemical
shift, multiplicity (s = singlet, d = doublet, t = triplet, g = quartet, m = multiplet), coupling constants (Hz) and
integration. Column chromatography was performed with 200-300 mesh silica gel plates (GFs4), and visualization was
effected at 254 nm. TLC was performed using commercially prepared 100-400 mesh silica gel plates (GFjs4). Mass
spectral data were acquired on a Varian GC-MS Saturn 2100 T. The ionization was achieved by EI AGC. HRMS
analyses were carried out on a Waters GCT Premier CAB163 with a TOF mass analyzer. The MS ionization was
achieved by EI*. Melting points were measured on a Mettler FP 61 and are uncorrected. Parallel heating mantle were
used in our experiments.

General reagent information:

All solvents were purified and dried by passage through alumina and Q5 reactant-packed columns on a solvent
purification system. Commercial reagents were purchased from Aldrich Chemical, Alfa Aesar, TCI, Acros, Innochem,
Adamas-beta, Aladdin, Bide Pharmatech, and were used as received. Anthranils were prepared according to the

literature procedure, and were reported in our previous works."

2. Optimization of Reaction Conditions.

Table S1. The screening of solvent.?

e+ P s oy, CUlOAC) (5 moi%) @jph
T =N 2 solvent, 80 °C NZ NN
1a 2a 3a under Argon 4a H
entry solvent Yield of 4a (%)°
1 DMSO 27
2 DMA 20
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3 DMF 20

4 DMPU 12
5 MeCN 13
6 NMP 10
7 THF 19
8 Toluene 6
9 Cyclohexane 5
10 MeOH trace

Different solvents were screening with 1a (0.24 mmol), 2a (0.2 mmol), 3a (0.4 mmol), Cu(OAc), (5 mol%) in the
indicated solvent (1 mL) at 80 °C for 12 h.

®Yields were determined by *H NMR spectroscopy using 1,3,5-trimethoxybenzene as the internal standard.
DMSO = dimethyl sulfoxide, DMA = N,N-dimethylacetamide, DMF = N,N-dimethylformamide, DMPU = N,N'-
dimethylpropyleneurea, NMP = N-methyl pyrrolidone, THF = tetrahydrofuran.

Table S2. The screening of reaction temperature.®

Cu(OAc), (5 mol%)

. Ph
Ph—— + f/o + S NH, K,CO5 (1.0 equiv) | \/
N DMSO, under Argon NN T
temperature H
1a 2a 3a 4a

entry TI°C Yield of 4a (%)™
1 80 32
2 60 39
3 40 33
4 rt 26

*The reaction was conducted with 1a (0.24 mmol), 2a (0.2 mmol), 3a (0.4 mmol), Cu(OAc), (5 mol%) and K,CO5 (1.0
equiv) in DMSO (1 mL) at indicated temperature for 12 h.

®Yields were determined by *H NMR spectroscopy using 1,3,5-trimethoxybenzene as the internal standard.

Table S3. The screening of copper catalysts.?
[Cu] (5 mol%)
K2CO3 (1.0 equiv)

—_—
Ph—=— = CDO + NN,
N DMSO, 60 °C, 12h

1a 2a 3a under Argon

@IM

Yield of 4a (%)™

entry [Cu]
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CuCl,
CuCl
CuBr
Cul
Cp*CuCl,
Cu(OTf),

Cu(OAc),

35

30

38

37

trace

28

39

*Different copper catalysts were screening with 1a (0.24 mmol), 2a (0.2 mmol), 3a (0.4 mmol), Cu(OAc), (5 mol%) in

the indicated solvent (1 mL) at 80 °C for 12 h.

®Yields were determined by *H NMR spectroscopy using 1,3,5-trimethoxybenzene as the internal standard.

Table S4. The screening of ligands.?

Cu(OAc), (5 mol%)
K,CO3 (1.0 equiv) Ph

Ph——= + 0 4 Ty . ligand (7.5 mol%) @
=N DMSO, 60 °C, 12 h NP
1a 2a 3a under Argon 4a N
entry ligand Yield of 4a (%)™
1 PPh; i
2 PCys; 50
3 Xantphos 16
4° pyridine 46
° L 50
° L2 73
! L3 56
8 L4 67
9 L5 69
10 L6 20
11 L7 47
12 L8 -
13 L9 E5
14 L10 46
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15 L11 57

The reaction was conducted with 1a (0.24 mmol), 2a (0.2 mmol), 3a (0.4 mmol), Cu(OAc), (5 mol%), K,CO; (1.0
equiv) and ligand (7.5 mol%) in DMSO (1 mL) at 60 °C for 12 h.
®Yields were determined by *H NMR spectroscopy using 1,3,5-trimethoxybenzene as the internal standard.

Me Me

D Q0 0
O NN =N N= M
L1 L2

PPh, PPh,
Xantphos

Ph Ph MeO OMe CI Cl 7\ 7 N\

—N N= —N N= =N N= Me Me

L4 L5 L6 L7

tBu tBu N

I N\_/ N\ |

Me/\/\Me/\/\M\ )
— — =N N= N N
VN D O OCrY T

L8 L9 L10 L11

Table S5. The screening of bases.”

Cu(OAc), (5 mol%)

base (1.0 equiv) Ph
Ph—— =+ CE\/O b NN, 1,10-phenanthroline (7.5 mol%) - | A
N DMSO, 60 °C, 12 h NT NN

1a 2a 3a under Argon 4a
entry base Yield of 4a (%)™

1 K;CO3 73

2 / 70

3 Cs,CO3 10

4 Na,COs 67

5 K3PO4 5

6 ‘BuOK 0

7 KOAc 71

*The reaction was conducted with 1a (0.24 mmol), 2a (0.2 mmol), 3a (0.4 mmol), Cu(OAc), (5 mol%), base (1.0
equiv) and 1,10-phenanthroline (7.5 mol%) in DMSO (1 mL) at 60 °C for 12 h.
®Yields were determined by *H NMR spectroscopy using 1,3,5-trimethoxybenzene as the internal standard.

Table S6. The Influence of Reaction Concentration.?
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Cu(OAc), (5 mol%)
KOACc (1.0 equiv)

Ph—= -+ Ny & Sy, 110 phenanthroline (7.5 mol%) | \/ Ph
N DMSO, 60 °C, 12 h NSNS
1a 2a 3a under Argon 4a H
entry concentration base Yield of 4a (%)°
1 0.4 M KOAc 76
2 0.4M / 78
3 0.4M / 86
4 02M KOAC 71
S 0.1M KOAc 63

The reaction was conducted with 1a (0.24 mmol), 2a (0.2 mmol), 3a (0.4 mmol), Cu(OAc), (5 mol%), K,CO; (1.0
equiv) and ligand (7.5 mol%) in DMSO (0.5 mL) at 60 °C for 12 h.

®Yields were determined by *H NMR spectroscopy using 1,3,5-trimethoxybenzene as the internal standard.

°0.3 mmol 1a was used.

Table S7. Optimization of the reaction conditions for alkyl alkyne.?

CuOAc (5 mol%)
base (0.5 equiv)

\/\/\/\/// R f o + /\/\NHZ ligand (7.5 mol%) | N
N Dry NMP, T/°C, 12 h N2 SN
1x 2a 3a under Argon ax
entry solvent base [Cu] ligand T/°C Yield of 4x (%)™
1 DMSO / Cu(OAc), L2 60 20
2 DMSO / Cu(OAC), L2 100 22
3 NMP / Cu(OAcC), L2 100 28
4 NMP KoCOs Cu(OAcC), L2 100 30
5 NMP Cs,CO, Cu(OAc), L2 100 22
6 NMP K,CO3 CuOAc L2 100 31
7 NMP K,CO3 CuOAc L4 100 52
8 NMP K,CO; CuOAc L6 100 25

The reaction was conducted with 1x (0.2 mmol), 2a (0.4 mmol), 3a (0.4 mmol), CuOAc (5 mol%), base (0.5 equiv)
and ligand (7.5 mol%) in dry NMP (0.5 mL) at 100 °C for 12 h.

®Yields were determined by *H NMR spectroscopy using 1,3,5-trimethoxybenzene as the internal standard.
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3. Supplementary Methods

General Procedure A for the synthesis of 2-amino quinolines via Cu-catalyzed three-component coupling of alkynes,

anthranils and amines.

2
R? Cu(OAc), (5 mol%) R
o~ R L2 (7.5 mol%) 2270
R——H + Ry O + HN - | 5
XN R3 dry DMSO, 60 °C N R
1 2 3 under Argon 4 §3
/ N\
- =
L2

An oven-dried 20 mL vial was charged with Cu(OAc); (5 mol%) and 1,10-phenanthroline (7.5 mol%), and closed with
a septum cap. After it was evacuated and back-filled with argon 3 times, DMSO (0.75 mL), anthranil (0.3 mmol, 1.0
equiv), alkyne (0.45 mmol, 1.5 equiv) and amines (0.6 mmol, 2.0 equiv) were successively added via syringe. The
reaction mixture was stirred under an argon atmosphere at 60 <C for 12 h. After completion of the reaction, the
resulting mixture was diluted with 1 M LiCl agueous solution water (10 mL). Following phase separation, the aqueous
layer was extracted 3 times with diethyl ether (5 mL). The combined organic phases were washed with brine (10 mL),
dried over anhydrous MgSO,, filtered, and the organic phase was evaporated under reduced pressure (rotary
evaporator). The residue was purified by column chromatography (SiO,, ethyl acetate/petroleum ether gradient).

General Procedure B for the synthesis of 2-alkoxy/phenoxyquinolines via Cu-catalyzed three-component coupling of

alkynes, anthranils and phenols/alcohols.

Cu(OAc), (5 mol%)

2 R2
R L4 (7.5 mol%) .
= N= Na,CO; (1.0 equiv = X
R—=—H + R'_ | 0 + R-OH 209 ( . ST P
N dry DI;/IS(X 100 °C A N~ OR'
undaer Argon
1 2 Ph Ph 4
7 N/ N\
=N  N=
L4

An oven-dried 20 mL vial was charged with Cu(OAc), (5 mol%), 4,7-diphenyl-1,10-phenanthroline L4 (7.5 mol%),
Na,COj3 (1.0 equiv), and phenols (0.36 mmol, 1.2 equiv), and closed with a septum cap. After it was evacuated and
back-filled with argon 3 times, DMSO (1.5 mL), anthranil (0.3 mmol, 1.0 equiv), and alkyne (0.45 mmol, 1.5 equiv)

were successively added via syringe. The reaction mixture was stirred under an argon atmosphere at 100 <C for 12 h.
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After completion of the reaction, the resulting mixture was diluted with 1 M LiCl aqueous solution water (10 mL).
Following phase separation, the aqueous layer was extracted 3 times with diethyl ether (5 mL). The combined organic
phases were washed with brine (10 mL), dried over anhydrous MgSQy, filtered, and the organic phase was evaporated
under reduced pressure (rotary evaporator). The residue was purified by column chromatography (SiO,, ethyl
acetate/petroleum ether gradient).

General Procedure C for the synthesis of 2-quinolinones via Cu-catalyzed three-component coupling of alkynes,

anthranils and water.

Cu(OAc), (5 mol%)

= K,CO5 (1.0 equiv N Xy R
R—=—H + R— 0 + Ho 2C0:(10ealv) - =
SN DMSO, 80 °C. Ar .
N~ S0
1 2 g 1

An oven-dried 20 mL vial was charged with Cu(OAc), (5 mol%) and K,COs (1.0 equiv), and closed with a septum cap.
After it was evacuated and back-filled with argon 3 times, DMSO (1.5 mL), anthranil 2a (0.3 mmol, 1.0 equiv), alkyne
(0.45 mmol, 1.5 equiv) and H,0 (1.5 mmol, 5.0 equiv) were successively added via syringe. The reaction mixture was
stirred under an argon atmosphere at 80 T for 12 h. After completion of the reaction, the resulting mixture was diluted
with 1 M LiCl aqueous solution water (10 mL). Following phase separation, the aqueous layer was extracted 3 times
with diethyl ether (5 mL). The combined organic phases were washed with brine (10 mL), dried over anhydrous
MgSQy, filtered, and the organic phase was evaporated under reduced pressure (rotary evaporator). The residue was
purified by column chromatography (SiO,, ethyl acetate/petroleum ether gradient).

General Procedure D for the synthesis of quinoline-fused heterocycles.

Cu(MeCN)4PFg (5 mol%) rf:?\n

A = _ K3PO, (1.0 equiv) -
o L L4 (7.5 mol%) NN X
" . X + R g - /O RL |
TN N DMSO, 100 °C, Ar APy An
1aa, 1ag-1ai 2 Ph Ph 0

7 N/ \

—N N=

L4

An oven-dried 20 mL vial was charged with Cu(MeCN)4PFs (5 mol%), KsPO, (1.0 equiv), and bathophenanthroline
(7.5 mol%), and closed with a septum cap. After it was evacuated and back-filled with argon 3 times, DMSO (1.5 mL),
anthranil 2a (0.3 mmol, 1.0 equiv), terminal alkyne (1.2 mmol) were successively added via syringe. The reaction
mixture was stirred under an argon atmosphere at 100 <C for 12 h. After completion of the reaction, the resulting

mixture was diluted with 1 M LiCl aqueous solution water (10 mL). Following phase separation, the aqueous layer was
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extracted 3 times with diethyl ether (5 mL). The combined organic phases were washed with brine (10 mL), dried over
anhydrous MgSOQ,, filtered, and the organic phase was evaporated under reduced pressure (rotary evaporator). The

residue was purified by column chromatography (SiO,, ethyl acetate/petroleum ether gradient).

4. Mechanistic study

4.1 Isolation and conversion of amide 11.

CHO

§ ~Ph
Ph—=—H + CE\’O + H,0 SonditionsC_ P+ ©\/I
N o) N0
1 2
a a 11, 28% 8a, 35%

The reaction of phenylacetylene (1a) and anthranil 2a was conducted fellowing the General Procedure C, and was
quenched with 1 M LiCl aqueous solution (10 mL) in 1 h. After work-up, the residue was purified by column
chromatography (SiO,, ethyl acetate/petroleum ether gradient). Apart from the desired product 8a, another product was
isolated and was identified to be compound 11 accroding to NMR and GC-MS analysis.

N-(2-Formylphenyl)-2-phenylacetamide (11)°

o
thLNQ
H o cho

'H NMR (400 MHz, CDCly) 3 11.09 (s, 1H), 9.82 (s, 1H), 8.75 (d, J = 8.4 Hz, 1H), 7.64 — 7.56 (m, 2H), 7.43 — 7.38
(m, 4H), 7.37 — 7.33 (m, 1H), 7.20 (td, J = 7.5, 0.9 Hz, 1H), 3.79 (s, 2H). *C NMR (100 MHz, CDCls) & 195.3, 170.7,
140.8, 136.1, 135.9, 133.9, 129.6, 129.0, 127.5, 123.0, 121.8, 119.8, 45.8. MS (EI) m/z (%) 239.0 [M]*, 148.0, 132.0,

121.0, 106.0, 91.0, 77.0. The data match those reported in literature.’

CHO CHO

H Ph
Ph N
= H2O* > Ph &,
/ o
N o) DMSO, 80 °C N~ 0
H H
int-1 1" 8a, quantitive

The conversion of amide 11 to the desired product 8a was then investigated. Amide 11 (0.1 mmol) was dissolved in 1
mL DMSO, and K,CO3 (0.1 mmol) was added. The reaction mixture was stirred at 80 <C for 6 h. After the completion
of the reaction, it was found that compound 11 was consumed and converted into 8a in a quantitive yield. These results
indicate that amide 11 is a possible intermediate in the formation of 2-quinolinone 8a. Moreover, amide 11 is likely
formed via the hydrolysis of secondary N-aryl ynamine int-1.

4.2 Reaction of ynamide 12 with different nucleophlies.
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Due to the instability of the proposed secondary N-arylamine intermediate int-1, efforts to isolate or identify this
intermediate turn out to be unfruitful. Therefore, ynamide 12 bearing a Ts protecting group was prepared from (2-
aminophenyl)methanol according to the method reported by Ye’s group. The obtained ynamide 12 was then treated

with different nucleophlies, including H,O, PhOH, and "BuNHs.

Ph
©\/I TABF/HZO ©\) N
Zn(OTf)2 N0

. 61% 12 Ye's condition .3 -;SO"/
, (]
oh Ph
N7 0" Na,CO;, DMSO  without catalyst N7 B
4bm, 50% 40°C or additive 4a,91%

Removing the Ts protecting group from ynamide 12 via the treatment with TABF.xXH,O.

To a solution of ynamide 12 (0.1 mmol) in 1 mL THF, 0.2 mmol TABF.xH,O was added in one pot. The reaction
mixture was strried at 40 <C for 3 hours. Upon completion, the reaction mixture was concentrated and the residue was
purified by chromatography on silica gel (PE/EA 10:1), and 8a was obtained in 61% yield.

Procedure for Zn(OTf), catalyzed hydrative cyclization of ynamide 12 with H,O.

The reaction was carried out under the consitions reported by the Ye group,® but the reaction time was prolonged. To a
mixture solvent (toluene/CH;CN 3:1, 1 mL), Zn(OTf), (0.02 mmol), ynamide 12 (0.1 mmol), and H,O (0.2 mmol) was
added. The reaction mixture was stirred at 80 <C for 2 hours. Upon completion, the reaction mixture was concentrated
and the residue was purified by chromatography on silica gel (PE/EA 10:1). The main product was identified to be
compound 13 accroding to NMR and HRMS analysis.

3-Phenyl-1-tosylquinolin-2(1H)-one (13)°

'H NMR (400 MHz, CDCly) & 8.44 (d, J = 9.1 Hz, 1H), 8.08 (d, J = 8.4 Hz, 2H), 7.68 (s, 1H), 7.59 — 7.52 (m, 2H),
7.50 (dd, J = 7.9, 1.6 Hz, 2H), 7.40 — 7.30 (m, 6H), 2.43 (s, 3H). **C NMR (100 MHz, CDCl3) & 161.76, 145.15,
139.02, 137.04, 136.77, 134.87, 133.13, 129.95, 129.47, 128.92, 128.68, 128.67, 128.48, 128.26, 124.52, 121.95,
118.83, 21.68. HRMS (ESI) m/z calcd. for CpH1sNOsS [M+H]* 376.1002, found 376.1006.

Procedure for reaction of phenol and ynamide 12.
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To a solution of ynamide 12 (0.1 mmol) in 1 mL DMSO, Na,CO3 (0.1 mmol) and phenol (0.2 mmol) was added. The
reaction mixture was strried at 40 <C for 12 hours. Upon completion, 0.1 mmol 1,3,5-trimethoxybenzene was added as
internal standard. Crude 'H NMR analysis of the obtained mixture indicates that 4bm was obtained in 50% yield.
Procedure for reaction of n-butylamine and ynamide 12.

To a solution of ynamide 12 (0.1 mmol) in 1 mL DMSO, n-butylamine (0.2 mmol) was added. The reaction mixture
was strried at room temperature for 2 hours. Upon completion, 0.1 mmol 1,3,5-trimethoxybenzene was added as
internal standard. Crude "H NMR analysis of the obtained mixture indicates that 4a was obtained in 91% yield.

4.3 Exploring the intermediace of (phenylethynyl)copper

Preparation of (phenylethynyl)copper.*

CuSO
2 —— usts Q%Cu
_ NH,OH/H,0

1a 1-A

’

To an ice-cooled solution of copper sulfate pentahydrate (1.25g, 5 mmol), 28% aqueous ammonia (5 mL), water (50
mL), and hydroxylamine hydrochloride (0.7 g, 10 mmol) was added a solution of ethynylbenzene (5 mmol) in ethanol
(30 mL), and the mixture was stirred for 5 min. The precipitate was filtered, washed with water (15 mL), ethanol (15
mL), and ethyl acetate (2 x 20 mL), dried in vacuo overnight to give the corresponding bright yellow powder of
(phenylethynyl)copper (90% vyield).

The reactions of (phenylethynyl)copper with anthranl 2a and "BuNH,,

1,10-phenanthroline Ph
= L2 19 A
@%Cu + ©:\/0 + "BuNH, (xmol%) ©\/\/E n
N DMSO, 60 °C N
1-A 2a 3a 4a H

with 100 mol% L,: 4a, 65%
with 20 mol% L,: 4a, 40%
with 10 mol% L,: 4a, 23%
without L,: 4a, trace

An oven-dried 20 mL vial was charged with (phenylethynyl)copper 1-A (0.2 mmol), and different amount of 1,10-
phenanthroline (x mol%), and closed with a septum cap. After it was evacuated and back-filled with argon 3 times,
DMSO (1.0 mL), anthranil 2a (0.2 mmol, 1.0 equiv) and amines 3a (0.4 mmol, 2.0 equiv) were successively added via
syringe. The reaction mixture was stirred under an argon atmosphere at 60 <C for 12 h. The resulting mixture was
quenched with 1 M NH4CI aqueous solution water (5 mL), and 0.1 mmol 1,3,5-trimethoxybenzene was added as

internal standard. The aqueous layer was extracted 3 times with diethyl ether (5 mL). The combined organic phases
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were washed with brine (10 mL), dried over anhydrous MgSQ,, filtered, and the organic phase was evaporated under
reduced pressure (rotary evaporator). The crude product was analysized by *H NMR to determine the yield of 4a.

To explore the intermediacy of copper alkynyl species in this reaction, copper(l) phenylacetylide was prepared and
treated with anthranils and butan-1-amine in DMSO. The reactions were carried out with different amount of 1,10-
phenanthroline. When the reaction was conducted without 1,10-phenanthroline, only trace amount of 4a was detected,
which is probably because (phenylethynyl)copper is an inactive polymeric resting state. The additional of 1,10-
phenanthroline as ligand can convert (phenylethynyl)copper into a highly active monomeric copper species, thus could
facilitate the reaction. 4a was obtained in 40% vyield, when 20 mol% 1,10-phenanthroline was used. When 1,10-
phenanthroline was increased to 1 equivalent, 4a was obtained in 65% yield.

The reaction using (phenylethynyl)copper 1-A as a catalyst.

Ph———-=~Cu
= (5 mol%) P
Ph—=—H + _ O + I BuNH, )
N L2 (7.5 mol%) N
1a 2a 3a DMSO, 60 °C

H
4a, 87%

Fellowing the general procedue A, the reaction of 1a, 2a and 3a was conducted with (phenylethynyl)copper 1-A as a
catalyst. After the reaction, the resulting mixture was quenched with 1 M NH4CI aqueous solution water (5 mL), and
0.1 mmol 1,3,5-trimethoxybenzene was added as internal standard. The aqueous layer was extracted 3 times with
diethyl ether (5 mL). The combined organic phases were washed with brine (10 mL), dried over anhydrous MgSOQ,,
filtered, and the organic phase was evaporated under reduced pressure (rotary evaporator). The crude product was
analysized by "H NMR, and 4a detected in 87% yield. This result indicated that (phenylethynyl)copper is an efficient
catalyst for the three-component reaction.

4.4 Inverstigation the role of anthranils by using PPh; as a nitrene acceptor.

The reaction of anthranil 2a and PPhs; under different conditions.

CHO
" N,
= o . PPh, conditions _ ~PPhj
=N (2.0 equiv) NMP, 80 °C 14
2a conditions yield
5 mol% Cu(OAc), 14%
5 mol% Cu(OAc), + 20 mol% K,CO3  45%
20 mol% K,COg3 trace

The reaction of anthranil 2a and PPh; was carried out under different reaction conditions. First, the corresponding
iminophosphorane 14 was detected in 14% NMR yield, when 10 mol% Cu(OAc), was used as the catalyst. The yield

of iminophosphorane 14 was increased to 45% by using 10 mol% Cu(OAc), and 20 mol% K,COs. As a control
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experiment, only a trace amount of iminophosphorane 14 was detected in the absence of copper catalyst. These results
indicates that anthranils may serve as aryl nitrene percusors and Cu(OAc), is a reactive catalyst for the nitrene
transfer process.

2-((Triphenyl-15-phosphanylidene)amino)benzaldehyde (14)°

CHO

N,
“PPh,

'H NMR (400 MHz, CDCl3) § 11.11 (s, 1H), 7.78 — 7.66 (m, 6H), 7.69 (dd, J = 12.0, 7.2 Hz, 1H), 7.59 — 7.52 (m, 3H),
7.49 — 7.45 (m, 6H), 7.06 — 7.01 (m, 1H), 6.64 (t, J = 7.4 Hz, 1H), 6.47 (d, J = 8.2 Hz, 1H). HRMS (ESI) m/z calcd.
for C,5HNOP [M+H]" 382.1355, found 382.1349.

The influence of PPh3 on the three-component reaction.

CHO
- PP
Ph———H + //O + H,0 conditons C @\/I N Neppha
=N with PPh; (2.0 equiv) N~ S0
1a 2a H
8a, trace 14, 15%

An oven-dried 20 mL vial was charged with Cu(OAc), (5 mol%), K,COj3 (1.0 equiv) and PPhs (0.4 mmol), and closed
with a septum cap. After it was evacuated and back-filled with argon 3 times, DMSO (1.0 mL), phenylacetylene (0.3
mmol, 1.5 equiv), anthranil 2a (0.2 mmol, 1.0 equiv), and H,O (1.0 mmol, 5.0 equiv) were successively added via
syringe. The reaction mixture was stirred under an argon atmosphere at 80 <C for 12 h. The resulting mixture was
quenched with 1 M LiCl aqueous solution water (5 mL), and 1,3,5-trimethoxybenzene (0.2 mmol) was added as
internal standard. The mixture was extracted 3 times with diethyl ether (5 mL). The combined organic phases were
dried over anhydrous MgSQO,, filtered, and the organic phase was evaporated under reduced pressure (rotary
evaporator). The residue was analysized by 'H NMR and GC-MS. Accordingly, the formation of 8a was almost
inhibited, and the corresponding iminophosphorane 14 was detected in 15% NMR yield.

Ph CHO
_— "
Ph——H + o + "BUNH, conditions A |
N with PPh3 (2.0 equiv)

1a 2a 3a

N N
gy + “PPhs
N™ "N”
H
4a, trace detected by HRMS
An oven-dried 20 mL vial was charged with Cu(OAc), (5 mol%), 1,10-phenanthroline (7.5 mol%) and PPh; (0.4
mmol), and closed with a septum cap. After it was evacuated and back-filled with argon 3 times, DMSO (0.5 mL),

phenylacetylene (0.3 mmol), anthranil 2a (0.2 mmol), and n-butylamine 3a (0.4 mmol) were successively added via

syringe. The reaction mixture was stirred under an argon atmosphere at 60 <C for 12 h. The resulting mixture was
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quenched with 1 M LiCl aqueous solution water (5 mL), and the aqueous layer was extracted 3 times with diethyl ether
(5 mL). The combined organic phases were washed with brine (10 mL), dried over anhydrous MgSQy,, filtered, and the
organic phase was evaporated under reduced pressure (rotary evaporator). The residue was analysized by ‘*H NMR,
GC-MS, and HRMS. Only trace amount of 4a was detected. Meanwhile, iminophosphorane 14 was also detected by

HRMS.

5. Synthetic applications.

5.1 The synthesis of a key intermediate for neocryptolepine

Br + 2a O
conditions A _cu ref 12 /
—_—
S Ph” “NH HBr C-N couping couping N/ N\\ O N/ AN

4cc, 80% 10, 78% Ph Neocryptolepine

The synthesis of N-benzyl-3-(2-bromophenyl)quinolin-2-amine (4cc): Compound 4cc was prepared following the
general procedure A from 1-bromo-2-ethynylbenzene l1aj (1.5 mmol), benzo[c]isoxazole 2a (1.0 mmol) and
phenylmethanamine 3c (2.0 mmol) and purified by column chromatography (SiO,, PE/EA = 20:1) as a light yellow
solid (310.3 mg, 80 %), m.p 83 — 85 <TC.

N-Benzyl-3-(2-bromophenyl)quinolin-2-amine (4cc)

'H NMR (400 MHz, CDCls) & 9.43 (d, J = 8.3 Hz, 1H), 9.18 (d, J = 8.0 Hz, 1H), 9.15 — 9.07 (m, 3H), 8.93 (d, J = 7.4
Hz, 2H), 8.85 — 8.80 (m, 4H), 8.76 (t, J = 7.2 Hz, 2H), 8.71 — 8.66 (m, 1H), 6.42 (dd, J = 32.4, 5.6 Hz, 2H), 6.25 (t, J =
5.6 Hz, 1H) ppm. *C NMR (100 MHz, CDCls) § 153.5, 147.7, 139.5, 137.5, 136.6, 133.1, 131.5, 129.8, 129.3, 128.2,
127.9, 127.4, 127.3, 126.7, 126.2, 124.5, 124.0, 123.0, 122.0, 45.1 ppm. HRMS (ESI) m/z calcd. for CHysBrN
[M+H]" 389.0648, found 389.0645.

The C-N coupling was conducted under the reported conditions:® An oven-dried 20 mL vial was charged with Cul (30

mol%), Cs,COz; (2.0 equiv), Boc-L-hydroxyproline (30 mol%), and the obtained N-benzyl-3-(2-
bromophenyl)quinolin-2-amine (0.5 mmol, 1.0 equiv), and closed with a septum cap. After it was evacuated and back-
filled with argon 3 times, toluene (2.0 mL) was added via syringe. The reaction mixture was stirred under an argon

atmosphere at 130 <C for 24 h. After completion of the reaction, the crude product was filtered through a short pad of
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SiO, and washed with CH,Cl,. The organic phase was evaporated under reduced pressure (rotary evaporator). The
residue was purified bycolumn chromatography (SiO,, PE/EA = 30:1) to give 6-benzyl-6H-indolo[2,3-b]quinoline
(87.2 mg, 78%) as a light yellow oil.

6-Benzyl-6H-indolo[2,3-b]quinoline (10)°

'H NMR (400 MHz, CDCly) & 8.69 (s, 1H), 8.11 (d, J = 8.0 Hz, 2H), 7.98 (d, J = 8.0 Hz, 1H), 7.68 (t, J = 8.2 Hz, 1H),
7.43 (t, J = 7.6 Hz, 2H), 7.33 — 7.26 (m, 3H), 7.23 (dd, J = 13.2, 7.4 Hz, 4H), 5.72 (s, 2H) ppm. *C NMR (100 MHz,
CDCly) 5 152.7, 146.9, 142.1, 137.3, 128.8, 128.6, 128.4, 128.0, 127.7, 127.4, 127.3, 127.2, 124.4, 123.0, 121.4, 120.7,

120.1, 118.1, 109.7, 45.0 ppm. MS (El) m/z (%) 318.0 [M]", 217.0, 141.0, 91.0. The data match those reported in

literature.®

5.2 Procedure for the formal synthesis of inhibitor for BACEL.’

Br
+ \Cf\o OEt OEt
OFEt ~. 7/ .
B B
N ] r N O OEt y o on N Ot
E07 N 2d —a . | P _ b | _
1ak /@/\NH2 N NH N NH
N
Ve 4cd, 65% K@
oM

4cd’, 57% K@
oM

3p

e e

1
HN/\/BU
_~_Cl N
|
N X

4cd”, 50% K@ 4ce, 90% K©\ N7 NH,
OMe oM inhibitor for BACE1

e
Step a: The reaction of 3,3-diethoxyprop-1-yne lak (6.0 mmol), 5-bromobenzo[c]isoxazole 2d (5.0 mmol), and (4-
methoxyphenyl)methanamine 3p (10.0 mmol) was carried out following the general procedure A. 6-Bromo-3-
(diethoxymethyl)-N-(4-methoxybenzyl)quinolin-2-amine (4cd) was purified by column chromatography (SiO,, PE/EA
= 10:1) as a light yellow oil (1.45 g, 65 %).

6-Bromo-3-(diethoxymethyl)-N-(4-methoxybenzyl)quinolin-2-amine (4cd)

OEt

Br | Ny OOEt

S15



'H NMR (400 MHz, CDCl5) & 7.85 (s, 1H), 7.73 (d, J = 1.9 Hz, 1H), 7.63 — 7.50 (m, 2H), 7.33 (d, J = 8.6 Hz, 2H),
6.86 (d, J = 8.6 Hz, 2H), 6.29 (s, 1H), 5.41 (s, 1H), 4.73 (d, J = 5.2 Hz, 2H), 3.77 (s, 3H), 3.63 — 3.45 (m, 4H), 1.19 (t,
J = 7.1 Hz, 6H) ppm. *C NMR (100 MHz, CDCls) & 158.7, 154.3, 146.5, 134.4, 132.5, 131.7, 129.6, 129.1, 127.7,
124.0, 120.8, 114.5, 113.8, 99.4, 61.1, 55.2, 44.6, 15.0 ppm. HRMS (ESI) m/z calcd. for CyHz6BrN,Os [M+H]"
445.1121, found 445.1132.

Step b: An oven-dried 50 mL vial was charged with dichloro(1,10-bis(diphenylphosphino)ferrocene) palladium (0.15
mmol, 5 mol%), KOAc (6.0 mmol, 2 equiv), Bpin, (4.5 mmol, 1.5 equiv), and closed with a septum cap. After it was
evacuated and back-filled with argon 3 times, a solution of 4cd (3.0 mmol) in 20 mL toluene was added via syringe.
The reaction mixture was stirred under an argon atmosphere at 90 <C for 12 h. The reaction was allowed to cool to
room temperature before filtering through a pad of silica, and washed with dichloromethane (50 mL). The solvent was
evaporated under reduced pressure (rotary evaporator). The residue was purified by column chromatography (SiO,,
PE/EA = 10:1) to give 3-(diethoxymethyl)-N-(4-methoxybenzyl)-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)guinolin-2-amine (4cd") as a yellow oil (0.84 g, 57 %).

3-(Diethoxymethyl)-N-(4-methoxybenzyl)-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinolin-2-amine (4cd")

OEt

Bpin | N OEt

7

N NH

: OMe

'H NMR (400 MHz, CDCI3) & 8.14 (s, 1H), 7.97 (s, 1H), 7.92 (d, J = 8.4 Hz, 1H), 7.72 (s, 1H), 7.35 (d, J = 8.5 Hz,
2H), 6.87 (d, J = 8.6 Hz, 2H), 6.32 (s, 1H), 5.42 (s, 1H), 4.77 (d, J = 5.0 Hz, 2H), 3.80 (s, 3H), 3.64 — 3.47 (m, 4H),
1.37 (s, 12H), 1.19 (t, J = 7.1 Hz, 6H) ppm. *C NMR (100 MHz, CDCI3) & 158.7, 154.9, 136.2, 136.0, 134.9, 131.8,
129.2, 125.0, 122.2, 119.9, 113.9, 99.9, 83.7, 61.2, 55.2, 44.8, 29.7, 24.9, 15.0 ppm. HRMS (ESI) m/z calcd. for
CasH3sBN,Os [M+H]" 493.2868, found 493.2884.

Step c¢: An oven-dried 50 mL vial was charged with bis(4-(di-tert-butylphosphino)-N,N-dimethylbenzenamine)
dichloropalladium (5 mol%), KOAc (2 equiv), 2-bromo-3-chloropyridine (1.5 equiv), and closed with a septum cap.
After it was evacuated and back-filled with argon 3 times, a solution of 4cd” (0.738 g, 1.5 mmol) in a mixture solvent
of EtOH (30.0 mL) and water (5.0 mL) was added via syringe. The reaction mixture was stirred under an argon
atmosphere at 80 <C for 5 h. The resulting mixture was quenched with saturate NH4Cl aqueous solution (20 mL), and
the aqueous layer was extracted 3 times with DCM (30 mL). The combined organic phases were dried over anhydrous

MgSQ,, filtered, and the organic phase was evaporated under reduced pressure (rotary evaporator). The residue was
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purified by column chromatography (SiO,, PE/EA = 10:1) to give 6-(3-chloropyridin-2-yl)-3-(diethoxymethyl)-N-(4-
methoxybenzyl)quinolin-2-amine (4cd™) as a yellow oil (357.8 mg, 50%).

6-(3-Chloropyridin-2-yl)-3-(diethoxymethyl)-N-(4-methoxybenzyl)quinolin-2-amine (4cd")

'H NMR (400 MHz, CDCl5) & 8.61 (dd, J = 4.6, 1.4 Hz, 1H), 8.07 (d, J = 1.9 Hz, 1H), 8.02 (s, 1H), 7.96 (dd, J = 8.7,
2.0 Hz, 1H), 7.80 (dd, J = 8.0, 1.4 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H), 7.20 (dd, J = 8.0, 4.6 Hz, 1H), 6.88 (d, J = 8.6 Hz,
2H), 6.35 (s, 1H), 5.46 (s, 1H), 4.79 (d, J = 5.2 Hz, 2H), 3.80 (s, 3H), 3.72 — 3.49 (m, 4H), 1.20 (t, = 7.1 Hz, 6H) ppm.
3C NMR (100 MHz, CDCls) & 158.7, 156.3, 154.8, 147.6, 138.2, 136.1, 131.8, 131.7, 130.7, 130.1, 129.2, 129.1,
125.5, 122.6, 122.1, 120.3, 113.9, 99.8, 61.2, 55.2, 44.8, 15.0 ppm. HRMS (ESI) m/z calcd. for C7H2CIN3O3 [M+H]"
478.1892, found 478.1901.

Step d: An oven-dried 20 mL vial was charged with tetrahydrofuran (6.0 mL), and 1 M hydrochloric acid (2 mL), and a
solution of 4cd™ (350.0 mg) in 2 mL tetrahydrofuran was added.The reaction mixture was stirred at room temperature
for 12 h. The resulting mixture was quenched with saturate NaHCO3 aqueous solution, and the aqueous layer was
extracted 3 times with diethyl ether (20 mL). The combined organic phases were washed with brine (30 mL), dried
over anhydrous MgSQ,, filtered, and the organic phase was evaporated under reduced pressure (rotary evaporator).
The residue was purified by column chromatography (SiO,, PE/EA = 10:1) to give 6-(3-chloropyridin-2-yl)-2-((4-
methoxybenzyl)amino)quinoline-3-carbaldehyde (4ce) as a yellow oil (266.5 mg, 90 %).

6-(3-Chloropyridin-2-yl)-2-((4-methoxybenzyl)amino)quinoline-3-carbaldehyde (4ce)

'H NMR (400 MHz, CDCls) § 10.00 (s, 1H), 8.62 (dd, J = 4.6, 1.3 Hz, 1H), 8.37 (t, J = 5.0 Hz, 1H), 8.30 (s, 1H), 8.13 (d,
J=1.8 Hz, 1H), 8.08 (dd, J = 8.8, 2.0 Hz, 1H), 7.82 (d, J = 8.1 Hz, 1H), 7.77 (d, J = 8.8 Hz, 1H), 7.38 (d, J = 8.5 Hz, 2H),

7.24 (dd, J = 8.1, 4.6 Hz, 1H), 6.89 (d, J = 8.6 Hz, 2H), 4.83 (d, J = 5.4 Hz, 2H), 3.80 (s, 3H) ppm. *C NMR (100 MHz,
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CDCl3) 6 193.0, 158.8, 155.4, 154.9, 149.0, 147.7, 138.3, 134.6, 132.3, 131.1, 130.4, 130.2, 129.2, 126.1, 123.1, 121.4,
117.7, 114.0, 55.3, 44.2, 29.7 ppm. HRMS (ESI) m/z calcd. for Cp3H19CIN3O, [M+H]" 404.1160, found 404.1165.

5.3 Procedure for the synthesis of chiral proton catalyst.

NH, + =—TMS
1) conditions A TfoH
1al / \ NH HN \
"/NHZ + 2a KF MeOH NH HN
3q Step a 4cf gii/% |eId Step b H 4cf > 95%
0 ee Chiral Proton Catalysis

Step a: An oven-dried 20 mL vial was charged with Cu(OAc), (5 mol%), 1,10-phenanthroline (7.5 mol%), and
NaHCO; (1.0 mmol, 1.0 equiv), and closed with a septum cap. After it was evacuated and back-filled with argon 3
times, NMP (5.0 mL), anthranil (3.0 mmol, 3.0 equiv), ethynyltriisopropylsilane (8.0 mmol, 8.0 equiv) and (1R, 2R)-
cyclohexane-1,2-diamine (1.0 mmol, 1.0 equiv) were successively added via syringe. The reaction mixture was stirred
under an argon atmosphere at 60 T for 24 h. After completion of the reaction, the resulting mixture was diluted with 1
M LiCl aqueous solution water (20 mL). Following phase separation, the aqueous layer was extracted 3 times with
diethyl ether (10 mL). The combined organic phases were washed with brine (10 mL), dried over anhydrous MgSOy,,
filtered, and the organic phase was evaporated under reduced pressure (rotary evaporator). The residue was dissolved
in 3 mL MeOH and 2.0 mmol KF was added. The mixture was stirred at 100 <C for 12 h. After completion, the
reaction solvent was evaporated under reduced pressure (rotary evaporator). The residue was purified by column
chromatography (SiO,, PE/EA = 2:1) to give H,Quin-BAM (4cf).

(1R, 2R)-N* N2-Di(quinolin-2-yl)cyclohexane-1,2-diamine (4cf)®

/\;’

. NH HN \N /
The title compound 4cf was obtained as a white soild (214.1 mg, 58% vyield, 99% ee), m.p 157 — 158 <C. [a]p™ =
+746.4 (c 0.1 in CHCI3). *H NMR (400 MHz, CDCl3) & 7.71 (d, J = 8.3 Hz, 2H), 7.57 (d, J = 8.9 Hz, 2H), 7.50 (dd, J
= 8.0, 4.2 Hz, 4H), 7.17 (t, J = 7.4 Hz, 2H), 6.30 (d, J = 8.8 Hz, 2H), 5.94 (s, 2H), 4.14 (s, 2H), 2.38 (d, J = 12.1 Hz,
2H), 1.85 — 1.83 (m, 2H), 1.54 — 1.37 (m, 4H). *C NMR (100 MHz, CDCls) § 157.0, 147.7, 136.7, 129.4, 127.4, 125.8,
123.2,121.7, 113.0, 56.1, 32.8, 24.9. HRMS (ESI) m/z calcd. for Cy4HzsN, [M+H]" 369.2074, found 369.2081. HPLC
analysis: The enantiomeric excess was determined by HPLC analysis using a chiral stationary phase column [Daicel
chiracel® IB, 240 nm, n-hexane : i-PrOH = 95 : 5 as the eluent, flow rate: 0.5 mL/min, temperature 40 <C, retention
time: 17.3 min (major isomer)].

HPLC spectrum
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< spectrum >
uV
20000 — detector A Ch1 240nm
16000- C@ _wﬁm%
—N N
12000 (R, 2R)-4cf
8000+ f:
i\
| \\.
4000+ \
0 L - ﬁ Them ]
0 5 10 15 20 25 30 35
min
Detector A Chl 240nm
number retention area height concentration | mark compound
time
1 17.294 1042814 7777 100.000 M
total 1042814 7777

Step b: To a solution of 4cf (0.1 mmol) in DCM was added freshly distilled trifluoromethanesulfonic acid (0.1 mmol, 8
ul) via syringe at 0 <C (ice-bath). The reaction was allowed to stir for 2 h and was concentrated to afford H,Quin-
BAM<HOTT (4¢f”) as a white solid, mp 135 — 136 <T;'H NMR (400 MHz, CDCls) & 8.33 (br s, 3H), 7.80 (m, 4H),
7.58 (t, J = 7.5 Hz, 2H), 7.54 (d, J = 7.9 Hz, 2H), 7.30 (t, J = 7.5 Hz, 2H), 6.83 (br s, 2H), 4.20 (m, 1H), 2.18 (d, J =

12.6 Hz, 2H), 1.84 (d, J = 8.1 Hz, 2H), 1.74 — 1.71 (d, J = 9.3 Hz, 2H), 1.58 — 1.51 (m, 2H). *C NMR (100 MHz,
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CDCl3) 6 154.1, 140.9, 131.9, 128.0, 124.5, 121.8, 120.5, 118.6, 113.1, 56.4, 31.4, 23.9. HRMS (ESI) m/z calcd. for

CasHasF3N403S [M]" 369.2074, found 369.2078.

6. Preparation of Substrates

Ynamide 12 was prepared according to the procedure reported by Ye’s group.’

O
¢}

/
OH TsCl (1.1 equiv) OTBS Pth oTBS
1) pyridine (1.2 equiv)

DCM, rt, 4h (1.5 equiv) Ph
N TBSCI (1.1 equiv) NH Cs,CO;5 (3 equiv) N

H, 2) imidazole (1.2 equiv) ) dry 1,4-dioxane )
DCM, rt, 3h Ts rt , overnight Ts
S1 S$2, 73% S3, 65%
OH (0]
|
TBAF(1.1 equiv) ph DMP(1.5 equiv) Ph
Sl S b .y
THF, 1.5 h N/ DCM, rt, 1h N/
|
Ts 'Il's
S4, 70% 12, 90%

N-(2-(((tert-Butyldimethylsilyl)oxy)methyl)phenyl)-4-methylbenzenesulfonamide (S2)

©\/\OTBS
NH

|
Ts

A dried 100mL round bottom flask was charged with N-(2-(hydroxymethyl)phenyl)-4-methylbenzenesulfonamide (19
mmol, 1 equiv, 5.2731 g), TBSCI (20.9 mmol, 1.1 equiv, 3.150 g) and imidazole (22.8 mmol, 1.2 equiv, 1.5522 g) and
40mL dichloromethane.The mixture was stirred at room temperature for 12 h. After completion of the reaction, the
resulting mixture was diluted with saturated sodium chloride aqueous solution (20 mL) and DCM (3 x 20 mL) for
extraction. Following phase separation, the combined organic phases were washed with brine {10 mL), dried over
anhydrous MgSQ,, filtered, and the organic phase was evaporated under reduced pressure (rotary evaporator). The
residue was purified bycolumn chromatography (SiOg, ethyl acetate/petroleum ether gradient = 20:1) to give the
desired product (6.0 g, 80% yeild ) as a white solid. '"H NMR (400 MHz,CDCl5)  8.37 (s, 1H), 7.68 (d, J = 8.3 Hz,
2H), 7.57 (d, J = 8.0 Hz, 1H), 7.29 (d, J = 8.1 Hz, 1H), 7.24 (d, J = 8.0 Hz, 2H), 7.06 (t, J = 7.4 Hz, 1H), 7.01 (d, J =
7.5 Hz, 1H), 4.38 (s, 2H), 2.41 (s, 3H), 0.95 (s, 9H), 0.10 (s, 6H) ppm. The data match those reported in literature.’

N-(2-(((tert-Butyldimethylsilyl)oxy)methyl)phenyl)-4-methyl-N-(phenylethynyl)benzenesulfonamide (S3)
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An oven-dried 20 mL vial was charged with dry Cs,CO; (3 -equiv, 978 mg), N-(2-(((tert-
butyldimethylsilyl)oxy)methyl)phenyl)-4-methylbenzenesulfonamide (1 mmol, 1 equiv, 392 mg) and dry 1-
(phenylethynyl)-1,2-benziodoxol-3(1H)-one (1.5 mmol, 1.5 equiv, 566 mg) and closed with a septum cap. After it was
evacuated and-back-filled with argon 3 times, dry 1,4-dioxane (5 mL) was added-via syringe. The reaction mixture
was stirred under an argon atmosphere at room temperature for overnight. After completion of the reaction, the
resulting mixture was diluted with saturated NaCl solution water (10 mL) and DCM (3 x 10 mL) for extraction. The
combined organic phases dried over anhydrous MgSO, and was evaporated under reduced pressure (rotary
evaporator). The residue was purified bycolumn chromatography (SiOg, ethyl acetate/petroleum ether gradient = 30:1)
to give the desire product (294.6 mg, 60% vield) as a yellow soil. '"H NMR (400 MHz, CDCl3)  7.76 (d, J = 8.3 Hz,
2H), 7.70 (d, J = 6.3 Hz, 1H), 7.42 (t, J = 7.6 Hz, 1H), 7.36 (d, J = 8.6 Hz,4H), 7.31 — 7.26 (m, 3H), 7.23 — 7.15 (m,
1H), 6.89 (dd, J = 7.9, 1.3 Hz, 1H), 4.91 (s, 2H), 2.48 (s, 3H), 0.96 (s, 9H), 0.12 (s, 6H) ppm. The data match those

reported in literature.?

N-(2-(Hydroxymethyl)phenyl)-4-methyl-N-(phenylethynyl)benzenesulfonamide (S4)

"

|
Ts

A dried 20 mL pressure-resistant tube was added with N-(2-(((tert-butyldimethylsilyl)oxy)methyl)phenyl)-4-methyl-
N-(phenylethynyl)benzenesulfonamide (3 mmol, 1 equiv, 1.4735 g), THF (6 mL) and slowly instill TBAF (1.1 equiv).
The mixture was stirred at ice water bath to room temperature for 1.5 h. After completion of the reaction, the solvent
was removed by distillation under reduced pressure (rotary evaporator). The residue was purified bycolumn
chromatography (SiOg, ethyl acetate/petroleum ether gradient = 5:1) to give the pure product N-(2-
(hydroxymethyl)phenyl)-4-methyl-N-(phenylethynyl)benzenesulfonamide (791.9 mg, 70% vyield) as a yellow soild. *H
NMR (400 MHz, CDCl3) 6 7.72 (d, J = 8.3 Hz, 2H), 7.66 (d, J = 7.7 Hz, 1H), 7.43 (t, J = 8.0 Hz, 1H), 7.39 — 7.33 (m,
4H), 7.28 (dd, J = 7.6, 4.4 Hz, 3H), 7.22 (t, J = 7.7 Hz, 1H), 6.81 (dd, J = 8.0, 1.3 Hz, 1H), 4.84 (s, 2H), 2.63 (s, 1H),
2.49 (s, 3H) ppm. The data match those reported in literature.’

N-(2-Formylphenyl)-4-methyl-N-(phenylethynyl)benzenesulfonamide (12)
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A dried 20 mL pressure-resistant tube was charged with Dess-Martin periodinane (4 mmol, 2 equiv, 1696.6 mg), N-(2-
(hydroxymethyl)phenyl)-4-methyl-N-(phenylethynyl)benzenesulfonamide (2 mmol, 1 equiv, 754.19 mg), and DCM
(10 mL). The mixture was stirred at ice water bath to room temperature for 1 hour. After completion of the reaction,
the resulting mixture was diluted with saturated Na,COj; solution water (10 mL) and DCM (3 x 10 mL) for extraction.
The combined organic phases dried over anhydrous MgSQO,, and the organic phase was evaporated under reduced
pressure (rotary evaporator). The residue was purified bycolumn chromatography (SiOg, ethyl acetate/petroleum ether
gradient=10:1) to give the desired product (675.2 mg, 90% vyield) as a brown solid. *H NMR (400 MHz, CDCl5)3
10.34 (s, 1H), 8.03 (d, J = 9.4 Hz, 1H), 7.64 (d, J = 8.3 Hz, 2H), 7.58 — 7.48 (m, 2H), 7.39 — 7.35 (m, 3H), 7.33 (s, 1H),
7.32 —7.29 (m, 3H), 7.09 (d, J = 7.3 Hz, 1H), 2.48 (s, 3H) ppm. *C NMR (100 MHz, CDCls) & 188.6, 145.8, 140.8,
134.4, 133.6, 132.0, 131.5, 129.8, 129.4, 128.6, 128.5, 128.4, 128.3, 127.8, 122.0, 82.9, 70.8, 21.8 ppm. The data
match those reported in literature.?

Preparation of N-(4-chlorobenzyl)but-3-yn-1-amine (1aqg)®

N/\///

4-Bromobut-1-yne (2 mmol, 1 equiv) was added dropwise to (4-chlorophenyl)methanamine (12 mmol, 6 equiv) and

the mixture stirred at room temperature for 15 h. Then, 1 M NaOH (16 mL) and Et,O (8 mL) were added and the
organic layer was separated. The aqueous layer was extracted 3 times with Et,O, and the combined organic layers were
dried over anhydrous magnesium sulfate and concentrated in vacuo (rotary evaporator). The residue was purified by
column chromatography (SiOg, ethyl acetate/petroleum ether gradient = 30:1) to afford N-(4-chlorobenzyl)but-3-yn-1-
amine lag (216 mg, 56% yield). '"H NMR (400 MHz, CDCl5) & 7.26 (d, J = 3.8 Hz, 4H), 3.76 (s, 2H), 2.75 (t, J = 6.5
Hz, 2H), 2.38 (td, J = 6.5, 2.6 Hz, 2H), 1.98 (t, J = 2.6 Hz, 1H), 1.66 (s, 1H) ppm. The data match those reported in
literature.’

Preparation of (2-ethynylphenyl)methanol (1ah)*°

OH

A\
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To a solution of aryl iodo (2.4 mmol) in triethylamine (2 mL) and DMF (5 mL) were added ethynyltrimethylsilane
(282.4 mg, 2.88 mmol) and Pd(PPhs),Cl, (6 mol%) and Cul (5 mol%) at room temperature. Then the mixture was
stirred at 50 <C for 12 h under N,. After the starting material was consumed, the reaction mixture was quenched
saturated NH,4CI solution and extracted with ethyl acetate. The combined organic extracts were washed with water and
brine, and dried over anhydrous Na,SO, and concentrated in vacuo. The crude product obtained in the first step was
dissolved in 5 mL MeOH and 2.4 mmol tetrabutylammonium fluoride (TBAF) was added. The reaction mixture was
stirred at room temperature for 2 h. After completion, the reaction was quenched saturated NaCl solution and extracted
with ethyl acetate. The combined organic extracts were dried over anhydrous Na,SO,4 and concentrated in vacuo. The
crude product was purified by flash column chromatography on silica gel to give 1ah 282 mg in 89% yield. *H NMR
(400 MHz, CDCls) 6 7.51 (d, J = 7.6 Hz, 1H), 7.45 (d, J = 7.3 Hz, 1H), 7.37 (td, J = 7.6, 1.1 Hz, 1H), 7.23 — 7.28 (m,

1H), 4.84 (s, 2H), 3.34 (s, 3H). The data match those reported in literature.*

7. Synthesis and Characterization of the Corresponding Products

N-Butyl-3-phenylquinolin-2-amine (4a)"

The title compound 4a was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol),
benzo[clisoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow oil (66.3 mg, 80%).

'"H NMR (400 MHz, CDCl5) § 7.78 (d, J = 8.4 Hz, 1H), 7.65 (s, 1H), 7.59 (d, J = 7.9 Hz, 1H), 7.57 — 7.53 (m, 1H),
7.53 —7.42 (m, 5H), 7.21 (t, J = 7.4 Hz, 1H), 4.78 (s, 1H), 3.59 (dd, J = 12.6, 7.1 Hz, 2H), 1.60 (m, 2H), 1.40 (m, 2H),
0.96 (t, J = 7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCly) 6 154.5, 147.7, 137.6, 136.0, 129.3, 129.2, 129.0, 128.1, 127.3, 126.0, 125.6, 123.4,
121.9,41.2, 31.6, 20.3, 13.9 ppm.

MS (EIl) m/z (%) 276.0 [M]", 261.0, 247.0, 233.0, 219.0, 204.0, 77.0. The data match those reported in literature.!!

N-Butyl-3-(4-fluorophenyl)quinolin-2-amine (4b)
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The title compound 4b was prepared following the general procedure A from 1-ethynyl-4-fluorobenzene 1b (0.45
mmol), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow oil (75 mg, 85%).

'H NMR (400 MHz, CDClg) § 7.74 (d, J = 8.4 Hz, 1H), 7.59 (s, 1H), 7.57 — 7.49 (m, 2H), 7.44 — 7.38 (m, 2H), 7.21 —
7.13 (m, 3H), 4.63 (t, J = 4.6 Hz, 1H), 3.59 — 3.51 (m, 2H), 1.61 — 1.53 (m, 2H), 1.37 (m, 2H), 0.93 (t, J = 7.3 Hz, 3H)
ppm.

3C NMR (100 MHz, CDCls) § 162.5 (d, J = 247.8 Hz), 154.4, 147.7, 136.2, 133.45 (d, J = 3.4 Hz), 130.8 (d, J = 8.1
Hz), 129.3, 127.3, 126.1, 124.5, 123.2, 122.0, 116.12 (d, J = 21.4 Hz), 41.2, 31.6, 20.3, 13.9 ppm.

F NMR (375 MHz, CDCls) & -113.3 ppm.

HRMS (ESI) m/z calcd. for CyoH,0FN, [M+H]" 295.1605, found 295.1603.

N-Butyl-3-(4-chlorophenyl)quinolin-2-amine (4c)

The title compound 4c was prepared following the general procedure A from 1-chloro-4-ethynylbenzene 1c (0.45
mmol), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow soild (72.6 mg, 78%), m.p 53 — 55 <C.

'"H NMR (400 MHz, CDCl5) § 7.75 (d, J = 8.4 Hz, 1H), 7.62 (s, 1H), 7.58 (d, J = 7.9 Hz, 1H), 7.56 — 7.51 (m, 1H),
7.50 — 7.46 (m, 2H), 7.43 — 7.39 (m, 2H), 7.23 — 7.18 (m, 1H), 4.63 (s, 1H), 3.57 (m, 2H), 1.62 — 1.54 (m, 2H), 1.38 (m,
2H), 0.95 (t, J = 7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 154.2, 147.8, 136.3, 136.1, 134.2, 130.4, 129.5, 129.4, 127.4, 126.1, 124.4, 123.2,
122.1,41.2, 31.6, 20.3, 13.9 ppm.

HRMS (ESI) m/z calcd. for C1oH»CIN, [M+H]" 311.1310, found 311.1304.

3-(4-Bromophenyl)-N-butylquinolin-2-amine (4d)

The title compound 4d was prepared following the general procedure A from 1-bromo-4-ethynylbenzene 1d (0.45
mmol), benzo[clisoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column

chromatography (SiO,, PE/EA = 10:1) as a yellow oil (91.4 mg, 86%).
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'H NMR (400 MHz, CDCl) & 7.78 (d, J = 8.3 Hz, 1H), 7.65 — 7.62 (m, 2H), 7.61 (s, 1H), 7.59 — 7.53 (m, 2H), 7.37 —
7.32 (m, 2H), 7.24 — 7.19 (m, 1H), 4.66 (t, J = 5.0 Hz, 1H), 3.59 (m, 2H), 1.64 — 1.55 (m, 2H), 1.42 (m, 2H), 0.97 (t, J
= 7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 154.1, 147.7, 136.5, 136.2, 132.3, 130.7, 129.4, 127.3, 126.1, 124.3, 123.2, 122.3,
122.1,41.2, 31.6, 20.3, 13.9 ppm.

HRMS (ESI) m/z calcd. for C19HBrN, [M+H]* 355.0804, found 355.0801.

N-Butyl-3-(p-tolyl)quinolin-2-amine (4¢e)

The title compound 4e was prepared following the general procedure A from 1-ethynyl-4-methylbenzene le (0.45
mmol), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow oil (65.3 mg, 75%).

'H NMR (400 MHz, CDCl3) § 7.75 (d, J = 8.4 Hz, 1H), 7.62 (s, 1H), 7.57 (d, J = 7.8 Hz, 1H), 7.52 (t, J = 7.7 Hz, 1H),
7.36 (d, J = 8.0 Hz, 2H), 7.31 (d, J = 7.9 Hz, 2H), 7.20 (t, J = 7.4 Hz, 1H), 4.79 (s, 1H), 3.57 (dd, J = 12.7, 7.0 Hz, 2H),
2.44 (s, 3H), 1.62 — 1.54 (m, 2H), 1.39 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 154.7, 147.6, 138.0, 135.9, 134.6, 129.9, 129.1, 128.9, 127.9, 126.0, 125.6, 123.4,
121.8,41.2,31.6, 21.2, 20.3, 13.9 ppm.

HRMS (ESI) m/z calcd. for CoHxsN, [M+H]™ 291.1856, found 291.1855.

N-Butyl-3-(4-methoxyphenyl)quinolin-2-amine (4f)

The title compound 4f was prepared following the general procedure A from 1-ethynyl-4-methoxybenzene 1f (0.45
mmol), benzo[clisoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow oil (75.3 mg, 82%).

'H NMR (400 MHz, CDCly) § 7.75 (d, J = 8.4 Hz, 1H), 7.61 (s, 1H), 7.57 (d, = 7.9 Hz, 1H), 7.52 (t, J = 7.7 Hz, 1H),
7.39 (d, J = 8.5 Hz, 2H), 7.20 (t, J = 7.4 Hz, 1H), 7.03 (d, J = 8.5 Hz, 2H), 4.78 (s, 1H), 3.88 (s, 3H), 3.57 (dd, J = 12.9,
6.7 Hz, 2H), 1.63 — 1.55 (m, 2H), 1.40 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 1594, 154.8, 147.5, 135.9, 130.2, 129.7, 129.0, 127.2, 126.0, 125.3, 123.4, 121.8,

114.6, 55.3, 41.2, 31.6, 20.3, 13.9 ppm.
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HRMS (ESI) m/z calcd. for C,oH23N,0 [M+H]" 307.1805, found 307.1802.

N-Butyl-3-(4-(dimethylamino)phenyl)quinolin-2-amine (4g)

The title compound 4g was prepared following the general procedure A from N,N-dimethyl-4-
((trimethylsilyl)ethynylaniline 1g (0.45 mmol), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6
mmol, 60 ul) and purified by column chromatography (SiO,, PE/EA = 10:1) as a yellow oil (54.5 mg, 57%).

'H NMR (400 MHz, CDCl3) § 7.74 (d, J = 8.3 Hz, 1H), 7.60 (s, 1H), 7.56 (d, J = 7.9 Hz, 1H), 7.52 — 7.47 (m, 1H),
7.34 (d, J = 8.7 Hz, 2H), 7.18 (t, J = 7.4 Hz, 1H), 6.83 (d, J = 8.7 Hz, 2H), 4.92 (s, 1H), 3.57 (dd, J = 12.6, 7.0 Hz, 2H),
3.03 (s, 6H), 1.62 — 1.56 (m, 2H), 1.40 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 155.2, 150.2, 135.5, 129.7, 128.8, 127.2, 126.0, 125.8, 125.7, 124.9, 123.6, 121.8,
112.8,41.2,40.4, 31.7, 20.3, 13.9 ppm.

HRMS (ESI) m/z calcd. for Cp1HasN3 [M+H]" 320.2121, found 320.2118.

Ethyl 4-(2-(butylamino)quinolin-3-yl)benzoate (4h)

The title compound 4h was prepared following the general procedure A from ethyl 4-ethynylbenzoate 1h (0.45
mmol), benzo[clisoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow oil (79.4 mg, 76%).

'H NMR (400 MHz, CDCls) & 8.20 — 8.14 (m, 2H), 7.76 (d, J = 8.4 Hz, 1H), 7.64 (s, 1H), 7.59 — 7.51 (m, 4H), 7.23 —
7.17 (m, 1H), 4.67 (t, J = 5.1 Hz, 1H), 4.43 (q, J = 7.1 Hz, 2H), 3.57 (m, 2H), 1.61 — 1.54 (m, 2H), 1.43 (t, J = 7.1 Hz,
3H), 1.36 (m, 2H), 0.94 (t, J = 7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 166.0, 153.9, 147.8, 142.3, 136.3, 130.3, 130.1, 129.5, 129.0, 127.4, 126.0, 124.5,
123.1,122.0,61.1, 41.1, 31.5, 20.2, 14.2, 13.8 ppm.

HRMS (ESI) m/z calcd. for CyHasN,0, [M+H]™ 349.1911, found 349.1906.
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N-Butyl-3-(4-(trifluoromethyl)phenyl)quinolin-2-amine (4i)

The title compound 4i was prepared following the general procedure A from 1-ethynyl-4-(trifluoromethyl)benzene 1i
(0.45 mmol), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow oil (89.8 mg, 87%).

'H NMR (400 MHz, CDCly) 6 7.80 — 7.75 (m, 3H), 7.65 (s, 1H), 7.58 (m, 4H), 7.23 (t, J = 7.4 Hz, 1H), 4.61 (s, 1H),
3.59 (dd, J = 12.7, 7.1 Hz, 2H), 1.65 — 1.56 (m, 2H), 1.42 (m, 2H), 0.97 (t, J = 7.3 Hz, 3H) ppm.

3C NMR (100 MHz, CDCl3) § 153.9, 147.9, 141.5, 136.6, 130.3 (q, J = 32.6 Hz), 129.7, 129.5, 127.4, 126.2, 126.1 (q,
J=3.7Hz),,124.1,124.0 (q, J = 272.1 Hz), 123.1, 122.2, 41.2, 31.6, 20.3, 13.9 ppm.

F NMR (375 MHz, CDCls)  -62.6 ppm.

HRMS (ESI) m/z calcd. for CooH,oF3N, [M+H]" 345.1573, found 345.1571.

4-(2-(Butylamino)quinolin-3-yl)benzonitrile (4j)

The title compound 4j was prepared following the general procedure A from 4-ethynylbenzonitrile 1j (0.45 mmol),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow solid (76.8 mg, 85%), m.p 106 — 108 <C.

'H NMR (400 MHz, CDCl5) 8 7.77 (m, 3H), 7.63 (s, 1H), 7.58 (m, 4H), 7.22 (t, J = 7.4 Hz, 1H), 4.56 (s, 1H), 3.57 (dd,
J=13.0, 6.1 Hz, 2H), 1.64 — 1.55 (m, 2H), 1.40 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDClg) 6 153.5, 147.9, 142.6, 136.6, 132.9, 129.8, 129.8, 127.4, 126.1, 123.6, 122.9, 122.3,
118.4,111.9,41.2, 31.5, 20.2, 13.8 ppm.

HRMS (ESI) m/z calcd. for CyoHxoN3 [M+H]" 302.1652, found 302.1649.

N-Butyl-3-(4-nitrophenyl)quinolin-2-amine (4K)
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The title compound 4k was prepared following the general procedure A from 1-ethynyl-4-nitrobenzene 1k (0.45
mmol), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow soild (76.1 mg, 79%), m.p 102 — 104 <C.

'"H NMR (400 MHz, CDCl3) 6 8.33 (d, J = 8.8 Hz, 2H), 7.76 (d, J = 8.3 Hz, 1H), 7.66 (d, J = 7.8 Hz, 3H), 7.62 — 7.54
(m, 2H), 7.23 (t, J = 7.4 Hz, 1H), 4.57 (s, 1H), 3.59 (dd, J = 12.6, 7.1 Hz, 2H), 1.64 — 1.56 (m, 2H), 1.41 (m, 2H), 0.95
(t, J=7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCls) 6 153.4, 148.0, 147.5, 144.6, 136.8, 130.0, 127.5, 126.2, 124.4, 123.2, 122.9, 122.4, 41.3,
31.5, 20.3, 13.9 ppm.

HRMS (ESI) m/z calcd. for C19HoN30, [M+H]" 322.1550, found 322.1547.

N-Butyl-3-(4-(methylsulfonyl)phenyl)quinolin-2-amine (4l)

The title compound 41 was prepared following the general procedure A from 1-ethynyl-4-(methylsulfonyl)benzene 11
(0.45 mmol), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow solid (86 mg, 81%), m.p 147 — 149 <C.

'H NMR (400 MHz, CDCls) & 8.06 (d, J = 8.2 Hz, 2H), 7.75 (d, J = 8.4 Hz, 1H), 7.69 (d, J = 8.2 Hz, 2H), 7.65 (s, 1H),
7.56 (M, 2H), 7.21 (t, J = 7.4 Hz, 1H), 457 (t, J = 4.9 Hz, 1H), 3.57 (dd, J = 12.7, 7.0 Hz, 2H), 3.13 (s, 3H), 1.62 —
1.55 (m, 2H), 1.38 (M, 2H), 0.94 (t, J = 7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 153.6, 147.9, 143.6, 140.1, 136.8, 130.0, 129.9, 128.2, 127.4, 126.1, 123.5, 123.0,
122.3,44.4,41.2, 31.5, 20.2, 13.8 ppm.

HRMS (ESI) m/z calcd. for C,oH»3N,0,S [M+H]" 355.1475, found 355.1471.

N-Butyl-3-(4-(morpholinomethyl)phenyl)quinolin-2-amine (4m)

The title compound 4m was prepared following the general procedure A from 4-(4-ethynylbenzyl)morpholine 1m
(0.45 mmol), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column

chromatography (SiO,, PE/EA = 10:1) as a yellow solid (83.3 mg, 74%), m.p 94 — 96 <C.
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'H NMR (400 MHz, CDCl3) 5 7.75 (d, J = 8.4 Hz, 1H), 7.63 (s, 1H), 7.57 (d, J = 7.9 Hz, 1H), 7.52 (m, 1H), 7.44 (m,
4H), 7.22 — 7.17 (m, 1H), 4.79 (t, J = 5.2 Hz, 1H), 3.78 — 3.73 (m, 4H), 3.60 — 3.55 (m, 4H), 2.51 (d, J = 4.1 Hz, 4H),
1.63 —1.55 (m, 2H), 1.39 (m, 2H), 0.94 (t, J = 7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 154.4, 147.6, 137.8, 136.4, 136.0, 129.8, 129.1, 128.8, 127.2, 126.0, 125.3, 123.3,
121.8, 66.9, 63.0, 53.6, 41.1, 31.6, 20.2, 13.9 ppm.

HRMS (ESI) m/z calcd. for CpH3N3O [M+H]* 376.2383, found 376.2380.
N-Butyl-3-(3-chlorophenyl)quinolin-2-amine (4n)

Cl

The title compound 4n was prepared following the general procedure A from 1-chloro-3-ethynylbenzene 1n (0.45
mmol), benzo[clisoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow oil (71.6 mg, 77%).

'H NMR (400 MHz, CDCl3) & 7.78 (d, J = 8.3 Hz, 1H), 7.63 (s, 1H), 7.56 (m, 2H), 7.48 (s, 1H), 7.45 — 7.40 (m, 2H),
7.39 — 7.35 (m, 1H), 7.24 — 7.19 (m, 1H), 4.68 (t, J = 4.9 Hz, 1H), 3.59 (m, 2H), 1.65 — 1.56 (m, 2H), 1.41 (m, 2H),
0.97 (t, J=7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 154.0, 147.8, 139.5, 136.3, 135.0, 130.4, 129.5, 129.2, 128.3, 127.4, 127.1, 126.1,
124.1,123.1,122.1, 41.2, 31.6, 20.2, 13.9 ppm.

HRMS (ESI) m/z calcd. for C19H50CIN, [M+H]" 311.1310, found 311.1306.

N-Butyl-3-(o-tolyl)quinolin-2-amine (40)

The title compound 40 was prepared following the general procedure A from 1-ethynyl-2-methylbenzene 1o (0.45
mmol), benzo[clisoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow oil (69.6 mg, 80%).

'H NMR (400 MHz, CDCls) 8 7.81 (d, J = 8.3 Hz, 1H), 7.62 — 7.53 (m, 3H), 7.40 — 7.31 (m, 3H), 7.27 — 7.20 (m, 2H),
4.36 (s, 1H), 3.62 (m, 1H), 3.54 (m, 1H), 2.20 (s, 3H), 1.60 — 1.51 (m, 2H), 1.40 — 1.31 (m, 2H), 0.94 (t, J = 7.3 Hz,

3H) ppm.
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BCc NMR (100 MHz, CDCly) 6 154.7, 147.7, 137.1, 136.4, 135.8, 130.6, 130.1, 129.1, 128.5, 127.2, 126.5, 126.0,
125.3,123.2, 121.8, 41.0, 31.7, 20.2, 19.6, 13.9 ppm.
HRMS (ESI) m/z calcd. for CoHasN, [M+H]™ 291.1856, found 291.1853.

N-Butyl-3-(pyridin-2-yl)quinolin-2-amine (4p)

The title compound 4p was prepared following the general procedure A from 2-ethynylpyridine 1p (0.45 mmol),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow solid (60.7 mg, 73%), m.p 93 — 95 <C.

'H NMR (400 MHz, CDCls) & 8.82 (s, 1H), 8.65 (d, J = 4.9 Hz, 1H), 8.12 (s, 1H), 7.81 (m, 2H), 7.72 (d, J = 8.4 Hz,
1H), 7.62 (d, J = 7.9 Hz, 1H), 7.57 — 7.52 (m, 1H), 7.31 — 7.26 (m, 1H), 7.18 (t, J = 7.4 Hz, 1H), 3.69 (dd, J = 12.2, 7.1
Hz, 2H), 1.74 (m, 2H), 1.50 (m, 2H), 1.00 (t, J = 7.4 Hz, 3H) ppm.

3C NMR (100 MHz, CDCls) & 157.2, 155.2, 148.5, 147.6, 137.2, 136.4, 130.0, 127.8, 125.7, 122.7, 122.6, 121.9,
121.4,120.2, 40.9, 31.6, 20.5, 14.0 ppm.

HRMS (ESI) m/z calcd. for CigHxoN3 [M+H]" 278.1652, found 278.1651.

N-Butyl-3-(thiophen-3-yl)quinolin-2-amine (4q)

| N7 H/\/\
The title compound 4q was prepared following the general procedure A from 3-ethynylthiophene 1q (0.45 mmol),
benzo[clisoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow oil (63.5 mg, 75%).
'H NMR (400 MHz, CDCl3) 8 7.73 (d, J = 8.3 Hz, 1H), 7.68 (s, 1H), 7.57 — 7.53 (m, 1H), 7.50 (m, 1H), 7.47 (dd, J =
4.9, 3.0 Hz, 1H), 7.41 (dd, J = 3.0, 1.3 Hz, 1H), 7.24 (dd, J = 5.0, 1.3 Hz, 1H), 7.20 — 7.16 (m, 1H), 4.90 (t, J = 4.5 Hz,
1H), 3.57 (m, 2H), 1.63 — 1.56 (m, 2H), 1.40 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H) ppm.
BC NMR (100 MHz, CDClg) 6 154.6, 147.6, 137.9, 135.9, 129.2, 128.0, 127.2, 127.0, 126.0, 123.7, 123.2, 122.0,
120.5,41.2, 31.6, 20.3, 13.9 ppm.

HRMS (ESI) m/z calcd. for C17H19N,S [M+H]" 283.1264, found 283.1261.
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N-Butyl-3-(3,5-dimethylisoxazol-4-yl)quinolin-2-amine (4r)

The title compound 4r was prepared following the general procedure A from 3,5-dimethyl-4-
((trimethylsilyl)ethynyl)isoxazole 1r (0.45 mmol), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6
mmol, 60 ul) and purified by column chromatography (SiO,, PE/EA = 10:1) as a yellow solid (58.4 mg, 66%), m.p 130
—132 <.

'H NMR (400 MHz, CDCl3) § 7.76 (d, J = 8.3 Hz, 1H), 7.59 (s, 1H), 7.56 (m, 2H), 7.23 (t, J = 7.4 Hz, 1H), 4.49 (s,
1H), 3.62 — 3.51 (m, 2H), 2.33 (s, 3H), 2.17 (s, 3H), 1.64 — 1.55 (m, 2H), 1.40 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H) ppm.
BC NMR (100 MHz, CDCl3) 6 167.5, 159.8, 154.9, 148.1, 138.3, 129.9, 127.3, 126.2, 122.8, 122.2, 113.0, 111.7, 41.1,
31.7,20.2, 13.8, 11.4, 10.3 ppm.

HRMS (ESI) m/z calcd. for C1gH,N50 [M+H]" 296.1757, found 296.1754.

3-(Benzo[b]thiophen-3-yl)-N-butylquinolin-2-amine (4s)

The title compound 4s was prepared following the general procedure A from 3-ethynylbenzo[b]thiophene 1s (0.45
mmol), benzo[clisoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow oil (79.7 mg, 80%).

'H NMR (400 MHz, CDCls) 5 7.98 (d, J = 7.9 Hz, 1H), 7.85 (t, J = 9.1 Hz, 1H), 7.79 (s, 1H), 7.63 (m, 1H), 7.59 (m,
2H), 7.54 (s, 1H), 7.45 (t, J = 7.5 Hz, 1H), 7.39 (t, J = 7.3 Hz, 1H), 7.27 — 7.22 (m, 1H), 4.70 (s, 1H), 3.67 — 3.53 (M,
2H), 1.60 — 1.50 (m, 2H), 1.39 — 1.30 (m, 2H), 0.94 (t, J = 7.1 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 154.9, 148.0, 140.4, 137.9, 137.3, 132.8, 129.5, 127.3, 126.1, 125.8, 124.9, 124.5,
123.0, 123.0, 122.9, 121.9, 119.1, 41.0, 31.5, 20.2, 13.8 ppm.

HRMS (ESI) m/z calcd. for C,1H»N,S [M+H]" 333.1420, found 333.1417.

N-Butyl-3-(imidazo[1,2-a]pyridin-3-yl)quinolin-2-amine (4t)
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The title compound 4t was prepared following the general procedure A from 3-((trimethylsilyl)ethynyl)imidazo[1,2-
a]pyridine 1t (0.45 mmol), benzo[clisoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified
by column chromatography (SiO,, PE/EA = 10:1) as a yellow oil (56.9 mg, 60%).

'H NMR (400 MHz, CDCls) 5 7.88 (d, J = 6.9 Hz, 1H), 7.85 (s, 1H), 7.78 (m, 3H), 7.58 (m, 2H), 7.29 (dd, J = 8.4, 7.4
Hz, 1H), 7.25 — 7.21 (m, 1H), 6.84 (t, J = 6.8 Hz, 1H), 4.66 (t, J = 5.1 Hz, 1H), 3.54 (td, J = 7.1, 5.7 Hz, 2H), 1.56 —
1.48 (m, 2H), 1.32 (m, 2H), 0.89 (t, J = 7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 154.7, 148.4, 146.3, 139.1, 133.5, 130.3, 127.5, 126.3, 125.3, 124.2, 122.6, 122.4,
120.3,118.0, 112.9, 111.8, 41.1, 31.5, 20.2, 13.8 ppm.

HRMS (ESI) m/z calcd. for CyH,;N, [M+H]" 317.1761, found 317.1758.

2-(2-(Butylamino)quinolin-3-yl)-9H-fluoren-9-one (4u)

The title compound 4u was prepared following the general procedure A from 2-((trimethylsilyl)ethynyl)-9H-fluoren-
9-one 1u (0.45 mmol), benzo|[c]isoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by
column chromatography (SiO,, PE/EA = 10:1) as a yellow solid (88.5 mg, 78%), m.p 151 — 153 C.

'H NMR (400 MHz, CDCl3) & 7.77 (m, 2H), 7.72 — 7.66 (m, 2H), 7.63 — 7.50 (m, 6H), 7.37 — 7.31 (m, 1H), 7.22 (t, J
= 7.3 Hz, 1H), 4.71 (s, 1H), 3.59 (dd, J = 12.7, 6.9 Hz, 2H), 1.64 — 1.56 (m, 2H), 1.44 — 1.34 (m, 2H), 0.94 (t, J=7.3
Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 193.2, 154.1, 147.7, 144.1, 143.9, 138.7, 136.3, 135.2, 135.0, 134.9, 134.2, 129.6,
129.4,127.4,126.1, 125.0, 124.5, 124.4, 123.2, 122.2, 121.0, 120.5, 41.3, 31.6, 20.3, 13.9 ppm.

HRMS (ESI) m/z calcd. for C,6H23N,0 [M+H]" 379.1805, found 379.1801.

N-Butyl-3-(naphthalen-2-yl)quinolin-2-amine (4v)

The title compound 4v was prepared following the general procedure A from 2-ethynylnaphthalene 1v (0.45 mmol),
benzo[clisoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column

chromatography (SiO,, PE/EA = 10:1) as a yellow oil (78.3 mg, 80%).
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'H NMR (400 MHz, CDCl5) & 7.94 (d, J = 8.4 Hz, 1H), 7.92 — 7.85 (m, 3H), 7.78 (d, J = 8.4 Hz, 1H), 7.70 (s, 1H),
7.57 (dd, J = 8.0, 1.1 Hz, 1H), 7.56 — 7.51 (m, 4H), 7.22 — 7.17 (m, 1H), 4.78 (t, J = 5.0 Hz, 1H), 3.57 (m, 2H), 1.58 —
1.50 (m, 2H), 1.37 (m, 2H), 0.91 (t, J = 7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 154.6, 147.8, 136.3, 135.0, 133.6, 132.8, 129.2, 128.8, 128.2, 128.0, 127.8, 127.4,
126.7,126.6, 126.5, 126.1, 125.5, 123.4, 122.0, 41.2, 31.6, 20.3, 13.9 ppm.

HRMS (ESI) m/z calcd. for Co3HasN, [M+H]™ 327.1856, found 327.1853.

N-Butyl-3-pentylquinolin-2-amine (4w)

The title compound 4w was prepared following the general procedure A from hept-1-yne 1w (0.45 mmol),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 20:1) as a yellow oil (38.9 mg, 48%).

'H NMR (400 MHz, CDCl3) § 7.71 (d, J = 8.3 Hz, 1H), 7.57 (s, 1H), 7.55 (d, J = 8.0 Hz, 1H), 7.47 (t, J = 7.6 Hz, 1H),
7.18 (t, J = 7.4 Hz, 1H), 4.54 (s, 1H), 3.64 (dd, J = 12.5, 7.0 Hz, 2H), 2.51 (t, J = 7.7 Hz, 2H), 1.70 (m, 4H), 1.48 (m,
2H), 1.41 (mz, 4H), 1.00 (t, J = 7.3 Hz, 3H), 0.93 (t, J = 6.8 Hz, 3H) ppm.

BCc NMR (100 MHz, CDCl3) 6 155.4, 146.8, 134.1, 128.3, 126.7, 125.9, 123.8, 123.6, 121.7, 41.2, 31.9, 31.7, 30.7,
27.5, 225, 20.4, 14.0, 14.0 ppm.

HRMS (ESI) m/z calcd. for CigHy/N, [M+H]™ 271.2169, found 271.2166.

N-Butyl-3-octylquinolin-2-amine (4x)

The title compound 4x was prepared following the general procedure Al from dec-1-yne 1x (0.45 mmol),
benzo[clisoxazole 2a (0.6 mmol, 66 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 30:1) as a light yellow oil (46.8 mg, 50%).

'H NMR (400 MHz, CDCl3) 8 7.72 (d, J = 8.3 Hz, 1H), 7.57 (s, 1H), 7.55 (d, ] = 8.0 Hz, 1H), 7.48 (t, ] = 8.4 Hz, 1H),
7.18 (t, J = 7.4 Hz, 1H), 4.54 (s, 1H), 3.70 — 3.59 (m, 2H), 2.58 — 2.35 (m, 2H), 1.70 (p, J = 8.0, 7.5 Hz, 4H), 1.55 —
1.42 (m, 4H), 1.30 (s, 8H), 1.00 (t, J = 7.3 Hz, 3H), 0.94 — 0.85 (m, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 155.4, 146.8, 134.1, 128.3, 126.7, 125.9, 123.7, 123.6, 121.6, 41.2, 31.8, 31.8, 30.7,
29.4,29.4,29.2,27.7, 22.6, 20.3, 14.0, 13.9 ppm.

HRMS (ESI) m/z calcd. for Cp1HasN, [M+H]"™ 313.2638, found 313.2629.
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3-Benzyl-N-butylquinolin-2-amine (4y)
L

N H/\/\
The title compound 4y was prepared following the general procedure Al from prop-2-yn-1-ylbenzene 1y (0.45
mmol), benzo[c]isoxazole 2a (0.6 mmol, 66 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 30:1) as a light yellow solid (41.8 mg, 48%), m.p 70 — 72 <C.
'H NMR (400 MHz, CDCl3) 6 7.74 (d, J = 8.4 Hz, 1H), 7.60 (s, 1H), 7.56 (d, ] = 7.9 Hz, 1H), 7.51 (t, ] = 7.7 Hz, 1H),
7.32 (g, 3 = 9.7, 9.3 Hz, 2H), 7.26 (d, J = 3.9 Hz, 1H), 7.21 (d, J = 7.5 Hz, 3H), 4.39 (s, 1H), 3.95 (s, 2H), 3.63 — 3.31
(m, 2H), 1.46 (dd, J = 14.4, 6.9 Hz, 2H), 1.20 (dq, J = 14.6, 7.4 Hz, 2H), 0.86 (t, J = 7.3 Hz, 3H) ppm.
3C NMR (100 MHz, CDCly) & 155.6, 147.3, 137.8, 136.4, 128.9, 128.7, 128.5, 127.0, 126.9, 126.0, 123.4, 122.2,
121.8, 41.0, 38.0, 31.4, 20.0, 13.8 ppm.

HRMS (ESI) m/z calcd. for CoHasN, [M+H]™ 291.1856 , found 291.1853.

N-Butyl-3-cyclopropylquinolin-2-amine (4z)

The title compound 4z was prepared following the general procedure A from ethynylcyclopropane 1z (0.45 mmol),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 20:1) as a yellow oil (40.3 mg, 56%).

'H NMR (400 MHz, CDCl3) § 7.72 (d, J = 8.4 Hz, 1H), 7.56 (s, 1H), 7.53 (d, J = 7.9 Hz, 1H), 7.47 (t, J = 7.6 Hz, 1H),
7.17 (t, J = 7.4 Hz, 1H), 5.21 (s, 1H), 3.67 (dd, J = 12.6, 6.9 Hz, 2H), 1.73 (m, 2H), 1.64 (m, 1H), 1.51 (m, 2H), 1.00
(m, 5H), 0.67 (g, J = 5.3 Hz, 2H) ppm.

BC NMR (100 MHz, CDCly) 8 156.7, 147.0, 134.0, 128.5, 126.9, 125.8, 124.5, 123.3, 121.6, 41.1, 31.9, 20.3, 14.0,
11.0, 5.1 ppm.

HRMS (ESI) m/z calcd. for CigHx: N, [M+H]" 241.1699, found 241.1697.
2-(2-(Butylamino)quinolin-3-yl)ethan-1-ol (4aa)

N OH

P
N H/\/\
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The title compound 4aa was prepared following the general procedure A from but-3-yn-1-ol laa (1.2 mmol),
benzo[clisoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 20:1) as a light yellow solid (37.4 mg, 51%), m.p 61 — 63 <C.

'"H NMR (400 MHz, CDCl5) & 7.70 (d, J = 8.3 Hz, 1H), 7.56 (s, 1H), 7.51 — 7.45 (m, 2H), 7.19 — 7.15 (m, 1H), 5.18 (s,
1H), 3.95 (t, J = 6.0 Hz, 2H), 3.57 (t, J = 7.1 Hz, 2H), 2.81 (dd, J = 8.2, 3.7 Hz, 2H), 2.15 (s, 1H), 1.69 — 1.61 (m, 2H),
1.45 (dq, J = 14.4, 7.3 Hz, 2H), 0.97 (t, J = 7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 156.2, 146.9, 136.2, 128.7, 126.8, 125.6, 123.3, 121.8, 121.8, 62.1, 41.4, 34.6, 31.6,
20.4, 13.9 ppm.

HRMS (ESI) m/z calcd. for Cy5H2N,O [M+H]" 245.1648, found 245.1645.

4-(2-(Butylamino)quinolin-3-yl)butanenitrile (4ab)

The title compound 4ab was prepared following the general procedure A from hex-5-ynenitrile 1ab (0.45 mmol),
benzo[clisoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 20:1) as a white solid (33.7 mg, 42%), m.p 88 — 90 <C.

'H NMR (400 MHz, CDCl3) 6 7.73 (d, J = 8.3 Hz, 1H), 7.59 (s, 1H), 7.55 (d, J = 7.9 Hz, 1H), 7.53 — 7.48 (m, 1H),
7.23 - 7.19 (m, 1H), 4.60 (s, 1H), 3.64 (dd, J = 12.0, 7.1 Hz, 2H), 2.72 (t, J = 7.5 Hz, 2H), 2.43 (t, J = 6.9 Hz, 2H),
2.10 —2.02 (m, 2H), 1.70 (dt, J = 14.9, 7.4 Hz, 2H), 1.47 (dqg, J = 14.6, 7.4 Hz, 2H), 0.99 (t, J = 7.3 Hz, 3H) ppm.

B¢ NMR (100 MHz, CDCl3) 6 154.9, 147.1, 135.1, 128.9, 126.8, 126.0, 123.2, 122.1, 120.8, 119.2, 41.4, 31.8, 29.5,
23.7,20.4, 16.7, 14.0 ppm

HRMS (ESI) m/z calcd. for C17H»N; [M+H]" 268.1808, found 268.1803.

Ethyl 2-(butylamino)quinoline-3-carboxylate (4ac)

)

Y o
N/ H/\/\

The title compound 4ac was prepared following the general procedure A from ethyl propiolate 1ac (0.45 mmol),

benzo[clisoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column

chromatography (SiO,, PE/EA = 20:1) as a yellow oil (30.2 mg, 37%).
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'H NMR (400 MHz, DMSO-D6) & 8.73 (s, 1H), 7.92 (t, J = 5.2 Hz, 1H), 7.83 (d, J = 8.0 Hz, 1H), 7.67 — 7.59 (m, 1H),
7.53 (d, J = 8.4 Hz, 1H), 7.23 — 7.20 (m, 1H), 4.36 (g, J = 7.1 Hz, 2H), 3.53 (dd, J = 12.3, 6.9 Hz, 2H), 1.66 — 1.58 (m,
2H), 1.42 —1.38 (m, 2H), 1.37 (t, J = 7.1 Hz, 3H), 0.94 (t, J = 7.4 Hz, 3H) ppm..

BC NMR (100 MHz, DMSO-D6) & 167.0, 155.4, 150.4, 142.5, 133.0, 129.9, 126.0, 122.6, 121.7, 110.3, 61.8, 40.6,
31.4,20.4, 14.6, 14.3 ppm.

HRMS (ESI) m/z calcd. for C16Hx1 N0, [M+H]" 273.1598, found 273.1601.

2-(Butylamino)-N-methyl-N-phenylquinoline-3-carboxamide (4ad)

The title compound 4ad was prepared following the general procedure A from N-methyl-N-phenylpropiolamide lad
(0.45 mmol), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow oil (46 mg, 46%).

'H NMR (400 MHz, CDCl3) 6 7.60 (d, J = 8.4 Hz, 1H), 7.48 — 7.42 (m, 1H), 7.32 (s, 1H), 7.20 (m, 3H), 7.10 (m, 3H),
7.05—7.00 (m, 1H), 6.38 (s, 1H), 3.60 (dd, J = 12.5, 7.0 Hz, 2H), 3.52 (s, 3H), 1.70 (m, 2H), 1.50 (m, 2H), 1.00 (t, J =
7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 169.6, 154.9, 148.0, 144.5, 138.3, 130.6, 129.4, 127.8, 126.9, 126.1, 125.9, 121.9,
121.3,117.1,41.1, 38.2, 31.6, 20.4, 14.0 ppm.

HRMS (ESI) m/z calcd. for Cp;H24N3O [M+H]" 334.1914, found 334.1910.

3,3'-(1,4-Phenylene)bis(N-butylquinolin-2-amine) (4ae)

The title compound 4ae was prepared following the general procedure A from 1,4-diethynylbenzene 1ae (0.3 mmol),
benzo[c]isoxazole 2a (0.6 mmol, 66 ul) and n-butylamine 3a (0.9 mmol, 90 ul) and purified by column

chromatography (SiO,, PE/EA = 20:1) as a yellow solid (85.4 mg, 60%), m.p 163 — 165 <C.
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'H NMR (400 MHz, CDCl3) & 7.78 (d, J = 8.4 Hz, 2H), 7.72 (s, 2H), 7.63 — 7.61 (m, 6H), 7.56 (t, J = 7.7 Hz, 2H),
7.23 (t, J =7.4 Hz, 2H), 4.82 (t, J = 4.9 Hz, 2H), 3.62 (dd, J = 12.7, 6.9 Hz, 4H), 1.64 (dt, J = 14.8, 7.4 Hz, 4H), 1.43
(dg, J = 15.0, 7.5 Hz, 4H), 0.97 (t, J = 7.4 Hz, 6H) ppm..

BC NMR (100 MHz, CDCl3) 8 154.3, 147.8, 137.6, 136.4, 129.9, 129.5, 127.4, 126.1, 124.9, 123.4, 122.1, 41.3, 31.7,
20.3, 13.9 ppm..

HRMS (ESI) m/z calcd. for Ca,HasN, [M+H]" 475.2856, found 475.2832.

3,3",3"-(Benzene-1,3,5-triyltris(N-butylquinolin-2-amine) (4af)

The title compound 4af was prepared following the general procedure A from 1,3,5-triethynylbenzene 1af (0.3 mmol,
43 mg), benzo[clisoxazole 2a (0.9 mmol, 99 ul) and n-butylamine 3a (1.2 mmol, 120 ul) and purified by column
chromatography (SiO,, PE/EA = 20:1) as a whtie solid (104.9 mg, 52%), m.p 112 -113 <C.

'H NMR (400 MHz, CDCl3) 6 7.82 (t, J = 4.1 Hz, 6H), 7.78 (s, 3H), 7.65 (d, J = 7.7 Hz, 3H), 7.58 (t, J = 7.7 Hz, 3H),
7.26 (d, J = 14.6 Hz, 3H), 4.93 (t, J = 4.8 Hz, 3H), 3.68 (dd, J = 12.6, 7.0 Hz, 6H), 1.73 — 1.63 (m, 6H), 1.47 (dt, J =
14.8, 7.4 Hz, 6H), 0.99 (t, J = 7.4 Hz, 9H) ppm.

BC NMR (100 MHz, CDCl3) 8 153.9, 147.8, 139.9, 136.6, 129.6, 129.1, 127.3, 126.2, 124.1, 123.2, 122.2, 41.2, 31.6,
20.3, 13.8 ppm.

HRMS (ESI) m/z calcd. for C45HagNg [M+H]" 673.4013, found 673.4008.

N-Butyl-6-fluoro-3-phenylquinolin-2-amine (4ag)

T
N/ H/\/\

The title compound 4ag was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),

5-fluorobenzo[clisoxazole 2b (0.3 mmol, 41 mg) and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column

chromatography (SiO,, PE/EA = 20:1) as a yellow oil (61.8 mg, 70%).
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'H NMR (400 MHz, CDCl3) & 7.71 (dd, J = 9.1, 5.2 Hz, 1H), 7.58 (s, 1H), 7.53 — 7.48 (m, 2H), 7.48 — 7.42 (m, 3H),
7.29 (m, 1H), 7.21 (dd, J = 8.9, 2.9 Hz, 1H), 4.72 (s, 1H), 3.54 (td, J = 7.1, 5.5 Hz, 2H), 1.62 — 1.53 (m, 2H), 1.37 (m,
2H), 0.94 (t, J = 7.3 Hz, 3H) ppm.

3C NMR (100 MHz, CDCls) § 157.9 (d, J = 240.7 Hz), 154.1, 144.6, 137.3, 135.3 (d, J = 4.4 Hz), 129.2, 129.0, 128.3,
127.9 (d, J = 8.4 Hz), 126.6, 123.4 (d, J = 9.4 Hz), 118.4 (d, J = 24.7 Hz), 110.7 (d, J = 21.6 Hz), 41.2, 31.7, 20.3, 13.9
ppm.

F NMR (375 MHz, CDCl3) & -120.9 ppm.

HRMS (ESI) m/z calcd. for CyoHxFN, [M+H]" 295.1605, found 295.1592.

N-butyl-6-chloro-3-phenylquinolin-2-amine (4ah)

o N

l NG H/\/\
The title compound 4ah was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
5-chlorobenzo[c]isoxazole 2¢ (0.30 mmol, 46 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 20:1) as a yellow oil (74.4 mg, 80%).
'H NMR (400 MHz, CDCls) 6 7.68 (d, J = 8.9 Hz, 1H), 7.53 (m, 3H), 7.50 (s, 1H), 7.45 (m, 4H), 4.81 (t, J = 4.8 Hz,
1H), 3.56 (m, 2H), 1.58 (m, 2H), 1.43 —1.35 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H) ppm.
BC NMR (100 MHz, CDCl3) 6 154.6, 146.2, 137.13 135.0, 129.6, 129.2, 128.9, 128.4, 127.5, 126.8, 126.5, 126.0,
124.0,41.1, 31.5, 20.2, 13.9 ppm.
HRMS (ESI) m/z calcd. for C1oH50CIN, [M+H]" 311.1310, found 311.1292.

6-Bromo-N-butyl-3-phenylquinolin-2-amine (4ai)

N

l NG H/\/\
The title compound 4ai was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
5-bromobenzo[c]isoxazole 2d (0.30 mmol, 59 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 20:1) as a yellow solid (88.2 mg, 83%), m.p 78 — 80 <C.
'H NMR (400 MHz, CDCl3) 8 7.70 (d, J = 2.1 Hz, 1H), 7.61 (d, J = 8.9 Hz, 1H), 7.57 (m, 1H), 7.52 (s, 1H), 7.50 (m,
2H), 7.47 — 7.42 (m, 3H), 4.81 (t, J = 4.9 Hz, 1H), 3.55 (m, 2H), 1.58 (m, 2H), 1.38 (m, 2H), 0.94 (t, J = 7.3 Hz, 3H)

ppm.
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BCc NMR (100 MHz, CDCl5) 6 154.7, 146.4, 137.1, 134.9, 132.2, 129.3, 129.2, 128.9, 128.4, 127.8, 126.5, 124.6,
114.5,41.1, 31.5, 20.2, 13.9 ppm.
HRMS (ESI) m/z calcd. for C19HBrN, [M+H]* 355.0804, found 355.0813.

N-Butyl-6-methoxy-3-phenylquinolin-2-amine (4aj)

o N

l N H/\/\
The title compound 4aj was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
5-methoxybenzo[c]isoxazole 2e (0.30 mmol, 44.7 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 5:1) as a yellow oil (74.4 mg, 81%).
'H NMR (400 MHz, CDCl3) § 7.70 (d, J = 9.1 Hz, 1H), 7.58 (s, 1H), 7.52 — 7.42 (m, 5H), 7.22 (m, 1H), 6.96 (s, 1H),
4.62 (s, 1H), 3.87 (s, 3H), 3.54 (m, 2H), 1.62 — 1.52 (m, 2H), 1.44 — 1.34 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H) ppm.
BC NMR (100 MHz, CDCly) 6 154.7, 153.4, 143.1, 137.8, 135.3, 129.1, 129.0, 128.0, 127.4, 125.8, 123.6, 120.34,
106.5, 55.4, 41.2, 31.7, 20.3, 13.9 ppm.
HRMS (ESI) m/z calcd. for CyH,3N,0 [M+H]* 307.1805, found 307.1805.

N-Butyl-6-phenoxy-3-phenylquinolin-2-amine (4ak)

PhO | N O

NG H/\/\
The title compound 4ak was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
5-phenoxybenzo[clisoxazole 2f (0.30 mmol, 63.3 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow oil (86.2 mg, 78%).
'H NMR (400 MHz, CDCly) § 7.77 (d, J = 9.0 Hz, 1H), 7.55 (s, 1H), 7.53 — 7.44 (m, 5H), 7.37 — 7.30 (m, 3H), 7.19 (d,
J=2.7Hz, 1H), 7.09 (t, J = 7.4 Hz, 1H), 7.04 (d, J = 7.7 Hz, 2H), 4.74 (t, J = 5.1 Hz, 1H), 3.58 (m, 2H), 1.64 — 1.56
(m, 2H), 1.41 (m, 2H), 0.96 (t, J = 7.3 Hz, 3H) ppm.
BC NMR (100 MHz, CDClg) 6 158.1, 154.2, 151.3, 144.6, 137.5, 135.4, 129.6, 129.2, 128.9, 128.2, 127.7, 126.2,

123.7,122.9, 122.7, 118.1, 115.4, 41.2, 31.6, 20.3, 13.9 ppm.

HRMS (ESI) m/z calcd. for Cp5H2sN,0 [M+H]" 369.1961, found 369.1957.
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6-(Allyloxy)-N-butyl-3-phenylquinolin-2-amine (4al)

A0 | N
N/ H/\/\

The title compound 4al was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
5-(allyloxy)benzol[c]isoxazole 2g (0.30 mmol, 52.5 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and purified by
column chromatography (SiO,, PE/EA = 10:1) as a yellow oil (74.7 mg, 75%).

'H NMR (400 MHz, CDCl3) 5 7.70 (d, J = 9.1 Hz, 1H), 7.56 (s, 1H), 7.52 — 7.41 (m, 5H), 7.25 (dd, J = 9.0, 2.9 Hz,
1H), 6.98 (d, J = 2.8 Hz, 1H), 6.11 (m, 1H), 5.46 (ddd, J = 17.3, 3.1, 1.6 Hz, 1H), 5.31 (ddd, J = 10.5, 2.7, 1.3 Hz, 1H),
4.63 (s, 1H), 4.60 (m, 2H), 3.55 (m, 2H), 1.62 — 1.54 (m, 2H), 1.39 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H) ppm.

3C NMR (100 MHz, CDCly) § 153.6, 153.4, 143.2, 137.8, 135.3, 133.4, 129.1, 129.0, 128.0, 127.4, 125.8, 123.6,
120.8, 117.5, 107.9, 69.1, 41.2, 31.7, 20.3, 13.9 ppm.

HRMS (ESI) m/z calcd. for CyHasN,0 [M+H]" 333.1961, found 333.1958.

2-(Butylamino)-3-phenylquinolin-6-yl trifluoromethanesulfonate (4am)

TfO | N O
~

The title compound 4am was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52
ul), benzo[c]isoxazol-5-yI trifluoromethanesulfonate 2h (0.30 mmol, 80 mg), and n-butylamine 3a (0.6 mmol, 60 ul)
and purified by column chromatography (SiO,, PE/EA = 5:1) as a yellow oil (78.9 mg, 62%).
'H NMR (400 MHz, CDCl3) 8 7.77 (d, J = 9.2 Hz, 1H), 7.62 (s, 1H), 7.53 (m, 2H), 7.49 — 7.43 (m, 4H), 7.39 (dd, J =
9.1, 2.8 Hz, 1H), 4.90 (t, J = 5.1 Hz, 1H), 3.56 (m, 2H), 1.62 — 1.55 (m, 2H), 1.37 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H)
ppm.
BC NMR (100 MHz, CDClg) 6 155.2, 146.9, 143.8, 136.7, 135.5, 129.4, 128.8, 128.6, 128.1, 127.2, 123.1, 122.3,
118.9, 118.8 (q, J = 321.0 Hz), 41.2, 31.5, 20.2, 13.8 ppm.
F NMR (375 MHz, CDCl;) & -72.7 ppm.
HRMS (ESI) m/z calcd. for CyoHxFsN,03S [M+H]" 425.1141, found 425.1135.
N-Butyl-6-morpholino-3-phenylquinolin-2-amine (4an)
0™ O
K/N | X

7

N/\/\
H
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The title compound 4an was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
5-morpholinobenzo|c]isoxazole 2i (0.30 mmol, 61.3 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and purified by
column chromatography (SiO,, PE/EA = 3:1) as a yellow oil (65 mg, 60%).

'H NMR (400 MHz, CDCl3) § 7.70 (d, J = 9.1 Hz, 1H), 7.56 (s, 1H), 7.51 — 7.40 (m, 5H), 7.31 (dd, J = 9.1, 2.7 Hz,
1H), 6.95 (d, J = 2.7 Hz, 1H), 4.61 (t, J = 4.8 Hz, 1H), 3.93 — 3.87 (m, 4H), 3.53 (dd, J = 12.5, 7.0 Hz, 2H), 3.22 - 3.15
(m, 4H), 1.61 — 1.52 (m, 2H), 1.37 (m, 2H), 0.93 (t, J = 7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 153.5, 146.4, 143.2, 137.9, 135.5, 129.1, 129.0, 128.0, 127.0, 125.9, 123.7, 121.8,
111.0, 67.0, 50.5, 41.3, 31.7, 20.3, 13.9 ppm.

HRMS (ESI) m/z calcd. for C,3H,N50 [M+H]" 362.2227, found 362.2224.

N-Butyl-3-phenyl-7-(trifluoromethyl)quinolin-2-amine (4a0)

96
=
F3C N H/\/\

The title compound 4ao was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
6-(trifluoromethyl)benzo[clisoxazole 2j (0.30 mmol, 56.1 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and purified by
column chromatography (SiO,, PE/EA = 20:1) as a white solid (73.3 mg, 71%), m.p 55 — 57 <C.

'H NMR (400 MHz, CDCly) 5 8.05 (s, 1H), 7.66 (m, 2H), 7.53 (m, 2H), 7.47 (m, 3H), 7.37 (dd, J = 8.3, 1.1 Hz, 1H),
4.90 (s, 1H), 3.58 (dd, J = 12.7, 7.1 Hz, 2H), 1.64 — 1.55 (m, 2H), 1.40 (m, 2H), 0.96 (t, J = 7.3 Hz, 3H) ppm.

3C NMR (100 MHz, CDCls) § 155.3, 147.0, 136.9, 135.5, 130.8 (q, J = 32.0 Hz), 129.3, 128.9, 128.6, 128.1, 127.6,
125.1,124.4 (q, J = 272.4 Hz), 123.6 (9, J = 4.2 Hz), 117.5 (q, J = 3.3 Hz), 41.2, 31.5, 20.2, 13.9 ppm.

F NMR (375 MHz, CDCls) § -62.3 ppm.

HRMS (ESI) m/z calcd. for CaoHz0FsN, [M+H]" 345.1573, found 345.1558.

N-Butyl-7-chloro-3-phenylquinolin-2-amine (4ap)

(I
cl N” H/\/\

The title compound 4ap was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
6-chlorobenzolc]isoxazole 2k (0.30 mmol, 45.9 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column

chromatography (SiO,, PE/EA = 20:1) as a yellow oil (73.5 mg, 79%).
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'H NMR (400 MHz, CDCls)  7.75 (d, J = 1.9 Hz, 1H), 7.59 (s, 1H), 7.53 — 7.47 (m, 3H), 7.47 — 7.42 (m, 3H), 7.14
(dd, J=8.5, 2.1 Hz, 1H), 4.85 (t, J = 4.8 Hz, 1H), 3.55 (m, 2H), 1.62 — 1.54 (m, 2H), 1.39 (m, 2H), 0.95 (t, J = 7.3 Hz,
3H) ppm.
3C NMR (100 MHz, CDCls) § 155.0, 148.4, 137.2, 135.6, 134.8, 129.2, 128.9, 128.4, 128.3, 125.7, 125.2, 122.5,
121.7,41.1, 31.5, 20.2, 13.9 ppm.
HRMS (ESI) m/z calcd. for C1oH»CIN, [M+H]" 311.1310, found 311.1292.
N-Butyl-5-fluoro-3-phenylquinolin-2-amine (4aq)
O

X

‘ NZ NN

B
The title compound 4aqg was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
4-fluorobenzo[c]isoxazole 21 (0.30 mmol, 41.1 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 20:1) as a yellow oil (67.9 mg, 77%).

'H NMR (400 MHz, CDCl3) & 7.91 (s, 1H), 7.54 — 7.49 (m, 3H), 7.47 (m, 3H), 7.44 — 7.39 (m, 1H), 6.89 — 6.83 (m,
1H), 4.87 (s, 1H), 3.57 (m, 2H), 1.62 — 1.54 (m, 2H), 1.38 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H) ppm.

B3C NMR (100 MHz, CDCl3) 6 158.6 (d, J = 252.0 Hz), 155.0, 148.9 (d, J = 3.6 Hz), 137.3, 129.2, 129.0, 128.9 (d, J =
4.8 Hz), 128.7 (d, J = 9.8 Hz), 128.4, 125.8 (d, J = 2.6 Hz), 121.8 (d, J = 3.5 Hz), 113.3 (d, J = 15.4 Hz), 106.0 (d, J =
19.6 Hz), 41.1, 31.5, 20.2, 13.9 ppm.

F NMR (375 MHz, CDCls) & -124.2 ppm.

HRMS (ESI) m/z calcd. for CyoHx0FN, [M+H]" 295.1605, found 295.1596.

N-Butyl-5-fluoro-3-phenylquinolin-2-amine (4ar)

The title compound 4ar was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
4-chlorobenzo[clisoxazole 2m (0.30 mmol, 45.9 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 20:1) as a yellow oil (68.8 mg, 74%).

'H NMR (400 MHz, CDCly) & 8.04 (s, 1H), 7.65 (d, J = 8.4 Hz, 1H), 7.54 — 7.45 (m, 5H), 7.44 — 7.40 (m, 1H), 7.25 (d,
J = 6.6 Hz, 1H), 4.86 (s, 1H), 3.57 (m, 2H), 1.59 m, 2H), 1.39 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H) ppm.

3C NMR (100 MHz, CDCls) § 154.8, 148.7, 137.2, 132.6, 131.1, 129.3, 129.0, 128.9, 128.4, 126.5, 125.2, 122.0,

121.2, 41.2, 31.6, 20.2, 13.9 ppm.
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HRMS (ESI) m/z calcd. for C1oH»CIN, [M+H]" 311.1310, found 311.1302.

N-Butyl-6,7-dimethoxy-3-phenylquinolin-2-amine (4as)

The title compound 4as was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
5,6-dimethoxybenzo[clisoxazole 2n (0.30 mmol, 53.7 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and purified by
column chromatography (SiO,, PE/EA = 5:1) as a yellow solid (82.7 mg, 82%), m.p 148 — 150 <C.

'H NMR (400 MHz, CDCls) & 7.51 (s, 1H), 7.49 — 7.43 (m, 4H), 7.41 — 7.36 (m, 1H), 7.18 (s, 1H), 6.90 (s, 1H), 4.62
(t, J = 4.8 Hz, 1H), 4.01 (s, 3H), 3.92 (s, 3H), 3.53 (m, 2H), 1.60 — 1.53 (m, 2H), 1.38 (m, 2H), 0.93 (t, J = 7.3 Hz, 3H)
ppm.

3C NMR (100 MHz, CDCls) & 153.7, 151.8, 146.1, 144.0, 138.0, 134.9, 129.0, 127.7, 123.1, 117.3, 106.3, 106.1, 55.9,
55.8,41.2, 31.6, 20.2, 13.8 ppm.

HRMS (ESI) m/z calcd. for Cp1H2sN,0, [M+H]" 337.1911, found 337.1902.

N-Butyl-7-phenyl-[1,3]dioxolo[4,5-g]quinolin-6-amine (4at)

oA

<o l N7 H/\/\
The title compound 4at was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
[1,3]dioxolo[4',5":4,5]benzo[1,2-c]isoxazole 20 (0.30 mmol, 48.9 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and
purified by column chromatography (SiO,, PE/EA = 5:1) as a yellow solid (58.6 mg, 61%), m.p 92 — 94 <C.
'H NMR (400 MHz, CDCl3) § 7.50 — 7.38 (m, 6H), 7.14 (s, 1H), 6.90 (s, 1H), 6.01 (s, 2H), 4.61 (s, 1H), 3.51 (dd, J =
12.7, 6.8 Hz, 2H), 1.60 — 1.52 (m, 2H), 1.37 (m, 2H), 0.93 (t, J = 7.3 Hz, 3H) ppm.
BC NMR (100 MHz, CDClg) 6 153.6, 150.1, 145.2, 144.2, 137.9, 135.5, 129.1, 129.0, 127.9, 123.0, 118.5, 104.1,
103.4,101.0, 41.2, 31.8, 20.3, 13.9 ppm.

HRMS (ESI) m/z calcd. for CooH21 N0, [M+H]" 321.1598, found 321.1593.

N-Butyl-4-methyl-3-phenylquinolin-2-amine (4au)

S43



The title compound 4au was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
3-methylbenzo[clisoxazole 2p (0.30 mmol, 40 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow oil (46.1 mg, 53%).

'H NMR (400 MHz, CDCl3) & 7.79 (dd, J = 8.2, 1.1 Hz, 1H), 7.76 (d, J = 7.9 Hz, 1H), 7.55 — 7.50 (m, 3H), 7.47 —
7.42 (m, 1H), 7.26 — 7.21 (m, 3H), 4.18 (s, 1H), 3.50 (dd, J = 12.6, 6.8 Hz, 2H), 2.26 (s, 3H), 1.53 — 1.45 (m, 2H), 1.31
(m, 2H), 0.89 (t, J = 7.3 Hz, 3H) ppm.

3C NMR (100 MHz, CDCls) § 154.9, 147.2, 140.6, 136.7, 130.1, 129.4, 128.9, 128.0, 126.6, 124.5, 123.9, 123.4,
121.7,41.1, 31.6, 20.2, 15.8, 13.9 ppm.

HRMS (ESI) m/z calcd. for CoHasN, [M+H]™ 291.1856, found 291.1852.

N-Butyl-3,4-diphenylquinolin-2-amine (4av)

The title compound 4av was prepared following the general procedure A from ethynylbenzene 1a (0.45mmol, 52 ul),
3-phenylbenzo|c]isoxazole 2q (0.30 mmol, 58.5 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a yellow solid (57 mg, 54%), m.p 98 — 100 <C.

'"H NMR (400 MHz, CDCls) 6 7.87 (d, J = 8.3 Hz, 1H), 7.62 — 7.57 (m, 1H), 7.37 — 7.30 (m, 4H), 7.28 (m, 3H), 7.16
(m, 5H), 4.51 (s, 1H), 3.64 (dd, J = 12.6, 7.0 Hz, 2H), 1.60 (m, 2H), 1.45 — 1.38 (m, 2H), 0.99 (t, J = 7.3 Hz, 3H) ppm.
3C NMR (100 MHz, CDCl3) & 154.8, 147.6, 146.4, 137.1, 136.0, 130.5, 130.0, 129.1, 128.6, 127.6, 127.5, 127.0,
126.5, 126.2, 123.9, 123.1, 121.7, 41.2, 31.6, 20.2, 13.9 ppm.

HRMS (ESI) m/z calcd. for CpsHasN, [M+H]" 353.2012, found 353.2007.

N-Butyl-6-chloro-3,4-diphenylquinolin-2-amine (4aw)

The title compound 4aw was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
5-chloro-3-phenylbenzo[c]isoxazole 2r (0.30 mmol, 68.7 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and purified by

column chromatography (SiO,, PE/EA = 10:1) as a yellow solid (75.3 mg, 65%), m.p 135 — 137 <C.
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'H NMR (400 MHz, CDCl3) § 7.71 (d, J = 8.9 Hz, 1H), 7.44 (dd, J = 8.9, 2.3 Hz, 1H), 7.21 (m, 7H), 7.10 — 7.03 (m,
4H), 4.47 (t, J = 5.1 Hz, 1H), 3.53 (dd, J = 12.7, 7.0 Hz, 2H), 1.58 — 1.48 (m, 2H), 1.32 (m, 2H), 0.91 (t, J = 7.3 Hz,
3H) ppm.

BC NMR (100 MHz, CDCl3) 6 155.0, 146.2, 145.6, 136.4, 135.6, 130.4, 129.8, 129.5, 128.7, 127.8, 127.6, 127.3,
126.8,125.4,124.7,124.0,41.1, 31.6, 20.2, 13.9 ppm.

HRMS (ESI) m/z calcd. for C,5H»4CIN, [M+H]" 387.1623, found 387.1617.

4-(5-Bromo-2-methoxyphenyl)-N-butyl-3-phenylquinolin-2-amine (4ax)

The title compound 4ax was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
3-(5-bromo-2-methoxyphenyl)benzo[c]isoxazole 2s (0.30 mmol, 90.9 mg), and n-butylamine 3a (0.6 mmol, 60 ul) and
purified by column chromatography (SiO,, PE/EA = 20:1) as a white solid (85.6 mg, 62%), m.p 90 — 92 <C.

'H NMR (400 MHz, CDCl3) 6 7.98 (d, J = 8.0 Hz, 1H), 7.70 (ddd, J = 8.4, 6.8, 1.6 Hz, 1H), 7.50 — 7.40 (m, 4H), 7.38
—7.33 (m, 2H), 7.31 — 7.26 (m, 3H), 6.81 (d, J = 8.8 Hz, 1H), 4.61 (t, J = 5.2 Hz, 1H), 3.79 — 3.73 (m, 2H), 3.72 (s,
3H), 1.77 — 1.69 (m, 2H), 1.58 — 1.50 (m, 2H), 1.11 (t, J = 7.3 Hz, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 155.8, 154.8, 147.6, 141.8, 135.9, 133.7, 131.6, 130.1, 129.5, 129.0, 128.5, 128.4,
128.29,127.7, 126.3, 125.8, 124.6, 122.8, 121.7, 112.2, 112.1, 55.4, 41.2, 31.6, 20.2, 13.9 ppm.

HRMS (ESI) m/z calcd. for CosH26BrN,O [M+H]* 461.1223, found 461.1219.

N-Cyclopropyl-3-phenylquinolin-2-amine (4ay)

The title compound 4ay was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[clisoxazole 2a (0.3 mmol, 33 ul) and cyclopropanamine 3b (0.6 mmol, 42 ul) and purified by column
chromatography (SiO,, PE/EA = 20:1) as a yellow oil (65.6 mg, 84%).

'H NMR (400 MHz, CDCl5) & 7.88 (d, J = 8.4 Hz, 1H), 7.65 (s, 1H), 7.60 (d, J = 7.9 Hz, 1H), 7.57 (ddd, J = 8.4, 7.1,
1.4 Hz, 1H), 7.52 — 7.46 (m, 2H), 7.43 (m, 3H), 7.26 — 7.21 (m, 1H), 5.02 (s, 1H), 3.01 (m, 1H), 0.86 (m, 2H), 0.53 —

0.47 (m, 2H) ppm.
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BCc NMR (100 MHz, CDCly) 6 155.2, 147.6, 137.5, 136.1, 129.2, 129.1, 129.0, 128.1, 127.3, 126.4, 125.4, 123.7,
122.3,24.4, 7.4 ppm.
HRMS (ESI) m/z calcd. for CigH17N, [M+H]" 261.1386, found 261.1386.

N-Benzyl-3-phenylquinolin-2-amine (4az)

The title compound 4az was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and dibenzylamine 3c (0.6 mmol, 66 ul) and purified by column
chromatography (SiO,, PE/EA = 20:1) as a light yellow oil (80.9 mg, 87%).

'H NMR (400 MHz, CDCls)  7.87 (d, J = 8.4 Hz, 1H), 7.75 (s, 1H), 7.67 (d, J = 7.9 Hz, 1H), 7.62 (t, J = 7.7 Hz, 1H),
7.57 —7.50 (m, 4H), 7.48 — 7.41 (m, 3H), 7.37 (t, J = 7.4 Hz, 2H), 7.33 — 7.27 (m, 2H), 5.20 (t, J = 4.9 Hz, 1H), 4.90 (d,
J=5.5Hz, 2H) ppm.

BC NMR (100 MHz, CDCl3) 6 154.2, 147.4, 139.7, 137.3, 136.3, 129.2, 129.2, 129.0, 128.4, 128.1, 127.6, 127.3,
126.9, 126.1, 125.5, 123.6, 122.2, 45.3 ppm.

HRMS (ESI) m/z calcd. for C,,H1gN, [M+H]" 311.1543, found 311.1537.

N N*-Dimethyl-N-(3-phenylquinolin-2-yl)ethane-1,2-diamine (4ba)

The title compound 4ba was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[clisoxazole 2a (0.3 mmol, 33 ul) and N*,N*-dimethylethane-1,2-diamine 3d (0.6 mmol, 66 ul) and purified by
column chromatography (SiO,, PE/EA = 5:1) as a light yellow oil (55.9 mg, 64%).

'H NMR (400 MHz, DMSO-D6) & 7.76 (s, 1H), 7.68 (d, J = 7.8 Hz, 1H), 7.59 (d, J = 8.3 Hz, 1H), 7.55 — 7.48 (m, 5H),
7.48 — 7.42 (m, 1H), 7.21 — 7.16 (m, 1H), 5.84 (t, J = 5.0 Hz, 1H), 3.53 (t, J = 4.1 Hz, 2H), 2.44 (t, J = 6.3 Hz, 2H),
2.14 (s, 6H) ppm.

BC NMR (100 MHz, DMSO0-D6) & 154.6, 147.7, 137.7, 136.6, 129.8, 129.7, 129.3, 128.7, 128.2, 126.0, 125.9, 123.7,
122.2,58.1, 45.6, 39.1 ppm.

HRMS (ESI) m/z calcd. for CyoH»,N3 [M+H]™ 292.1808 , found 292.1803.
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3-(Methyl(3-phenylquinolin-2-yl)amino)-1-phenylpropan-1-ol (4bb)

The title compound 4bb was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and 3-(methylamino)-1-phenylpropan-1-ol 3e (0.6 mmol, 99 mg) and purified
by column chromatography (SiO,, PE/EA = 10:1) as a light yellow oil (88.4 mg, 80%).

'H NMR (400 MHz, DMSO-D6) § 7.76 (s, 1H), 7.60 (dd, J = 15.5, 8.0 Hz, 2H), 7.48 — 7.41 (m, 1H), 7.38 — 7.29 (m,
4H), 7.24 (t, J = 7.1 Hz, 1H), 7.14 (dd, J = 12.1, 7.1 Hz, 3H), 7.10 — 7.03 (m, 3H), 5.19 (d, J = 4.3 Hz, 1H), 4.28 — 4.20
(m, 1H), 3.36 (s, 3H), 3.19 (dt, J = 14.5, 7.4 Hz, 1H), 3.07 (ddd, J = 13.8, 8.6, 5.4 Hz, 1H), 1.70 — 1.59 (m, 2H) ppm.
BC NMR (100 MHz, DMSO-D6) & 158.3, 145.9, 145.9, 140.2, 138.9, 129.3, 128.7, 128.0, 127.7, 127.5, 127.6, 127.2,
126.6, 126.2, 125.6, 124.2, 123.1, 70.6, 49.5, 38.7, 36.7 ppm.

HRMS (ESI) m/z calcd. for Cp5H5N,0 [M+H]" 369.1961, found 369.1957.

N,N-Diethyl-3-phenylquinolin-2-amine (4bc)

The title compound 4bc was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and diethylamine 3f (0.6 mmol, 62 ul) and purified by column chromatography
(SiO,, PE/EA = 20:1) as a yellow oil (55.5 mg, 67%).

'H NMR (400 MHz, CDCl3) & 7.83 (d, J = 8.4 Hz, 1H), 7.77 (s, 1H), 7.65 (d, J = 8.0 Hz, 1H), 7.56 (m, 3H), 7.44 (t, J
=7.5Hz, 2H), 7.38 — 7.33 (m, 1H), 7.32 — 7.27 (m, 1H), 3.26 (q, J = 7.0 Hz, 4H), 1.02 (t, J = 7.0 Hz, 6H) ppm.

BC NMR (100 MHz, CDClg) 6 158.3, 146.6, 140.9, 138.8, 129.1, 129.0, 128.6, 128.0, 127.1, 127.1, 126.9, 124.6,
123.2,44.2,12.8 ppm.

HRMS (ESI) m/z calcd. for C1gHx N, [M+H]" 277.1699, found 277.1697.

4-(3-Phenylquinolin-2-yl)morpholine (4bd)
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The title compound 4bd was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and morpholine 3g (0.6 mmol, 53 ul) and purified by column chromatography
(SiO,, PE/EA = 20:1) as a yellow solid (67 mg, 77%), m.p 135 - 137 <C.

'H NMR (400 MHz, CDCl3) 5 7.88 (d, J = 8.4 Hz, 1H), 7.86 (s, 1H), 7.72 — 7.66 (m, 3H), 7.64 — 7.58 (m, 1H), 7.47 (t,
J=7.5Hz, 2H), 7.40 — 7.33 (m, 2H), 3.69 — 3.63 (m, 4H), 3.27 — 3.21 (m, 4H) ppm.

3C NMR (100 MHz, CDCl3) & 158.5, 146.4, 139.9, 138.9, 129.3, 128.8, 128.2, 127.9, 127.6, 127.2, 127.2, 125.2,
124.1, 66.6, 49.4 ppm.

HRMS (ESI) m/z calcd. for C19H1gN,0 [M+H]" 291.1492, found 291.1489.

2-(3,4-Dihydroisoquinolin-2(1H)-yI)-3-(4-methoxyphenyl)quinolone (4be)

The title compound 4be was prepared following the general procedure A from 1-ethynyl-4-methoxybenzene 1f (0.45
mmol), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and 1,2,3,4-tetrahydroisoquinoline 3h (0.6 mmol, 79.9 mg) and
purified by column chromatography (SiO,, PE/EA = 20:1) as a yellow solid (71.4 mg, 65%), m.p 73 — 75 <C.
'H NMR (400 MHz, CDCl3) 6 7.92 (d, J = 8.4 Hz, 1H), 7.84 (s, 1H), 7.69 (d, J = 7.4 Hz, 1H), 7.62 — 7.59 (m, 3H),
7.34 (t,J=7.4 Hz, 1H), 7.22 — 7.14 (m, 3H), 7.11 - 7.09 (m, 1H), 6.99 (d, J = 8.5 Hz, 2H), 4.64 (s, 2H), 3.89 (s, 3H),
3.38 (t, J = 5.7 Hz, 2H), 2.71 (t, J = 5.6 Hz, 2H) ppm.
BC NMR (100 MHz, CDCl3) 6 159.0, 158.9, 146.3, 138.5, 135.2, 134.7, 132.6, 129.1, 128.7, 128.2, 127.1, 127.1,
126.8, 125.9, 125.7, 125.2, 123.8, 114.2, 55.3, 50.6, 48.0, 28.8 ppm.
HRMS (ESI) m/z calcd. for CpsH3N,0 [M+H]* 367.1805 , found 367.1797.
N,3-Diphenylquinolin-2-amine (4bf)

Ph

()

The title compound 4bf was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),

X
—
N

benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and aniline 3i (0.6 mmol, 55 ul) and purified by column chromatography (SiO»,
PE/EA = 20:1) as a white solid (44.4 mg, 50%), m.p 94 — 96 <C.

'H NMR (400 MHz, CDCl3) 6 7.90 (d, J = 8.4 Hz, 1H), 7.82 — 7.78 (m, 3H), 7.67 (dd, J = 8.0, 1.0 Hz, 1H), 7.61 (ddd,
J=85,7.0, 1.5 Hz, 1H), 7.57 — 7.53 (m, 4H), 7.53 — 7.48 (m, 1H), 7.36 — 7.30 (m, 3H), 7.06 — 7.00 (m, 1H), 6.81 (s,

1H) ppm.
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BCc NMR (100 MHz, CDCly) 6 151.2, 146.8, 140.3, 137.1, 136.9, 129.5, 129.4, 129.3, 128.8, 128.6, 127.2, 126.9,
126.3,124.1, 123.3, 122.2, 119.1 ppm.
HRMS (ESI) m/z calcd. for Co1Hi7N, [M+H]" 297.1386, found 297.1383.

N N*-bis(3-Phenylquinolin-2-yl)decane-1,10-diamine (4bg)

The title compound 4bg was prepared following the general procedure A from ethynylbenzene 1a (0.9 mmol, 104 ul),
benzo[c]isoxazole 2a (0.6 mmol, 66 ul) and decane-1,10-diamine 3j (0.3 mmol, 61 ul) and purified by column
chromatography (SiO,, PE/EA = 20:1) as a light light yellow oil (111 mg, 64%).

'H NMR ( 400 MHz, CDCl3) § 7.76 (d, J = 8.3 Hz, 2H), 7.64 (s, 2H), 7.58 (d, J = 7.9 Hz, 2H), 7.53 (s, 2H), 7.50 (s,
2H), 7.48 (d, J = 3.3 Hz, 5H), 7.46 (s, 3H), 7.20 (t, J = 7.0 Hz, 2H), 4.76 (t, J = 5.1 Hz, 2H), 3.56 (q, J = 7.0 Hz, 4H),
1.59 (p, J = 7.2 Hz, 4H), 1.37 — 1.24 (m, 12H) ppm.

BC NMR (100 MHz, CDClg) 6 154.5, 147.7, 137.6, 136.0, 129.2, 129.2, 129.0, 128.1, 127.3, 126.0, 125.6, 123.4,
121.9,41.4,29.4,29.4, 29.3, 27.0 ppm.

HRMS (ESI) m/z calcd. for C4oHasNs [M+H]" 579.3482, found 579.3477.

2-Methoxy-3-phenylquinoline (4bh)

The title compound 4bh was prepared following the general procedure B from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[clisoxazole 2a (0.3 mmol, 33 ul) and methanol 5a (49.4 mmol, 2 ml) and purified by column chromatography
(SiO,, PE/EA =50:1) as a colourless oil (43.7 mg, 62%).

'H NMR (400 MHz, CDCls) & 8.00 (s, 1H), 7.91 (d, J = 8.4 Hz, 1H), 7.77 (d, J = 7.9 Hz, 1H), 7.67 — 7.62 (m, 3H),
7.48 (t, J = 7.4 Hz, 2H), 7.41 (t, J = 7.5 Hz, 2H), 4.13 (s, 3H) ppm.

BCc NMR (100 MHz, CDCly) 6 159.7, 1459, 137.9, 136.8, 129.4, 129.3, 128.2, 127.7, 127.4, 126.9, 126.5, 125.5,
124.2, 53.7 ppm.

HRMS (ESI) m/z calcd. for C16H14sNO [M+H]" 236.1070, found 236.1066.
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2-Ethoxy-3-phenylquinoline (4bi)*

The title compound 4bi was prepared following the general procedure B from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and ethanol 5b (34.25 mmol, 2 ml) and purified by column chromatography
(SiO,, PE/EA =50:1) as a colourless oil (47.1 mg, 63%).

'H NMR (400 MHz, CDCls) 5 8.00 (s, 1H), 7.87 (d, J = 8.4 Hz, 1H), 7.75 (d, J = 8.0 Hz, 1H), 7.69 — 7.66 (m, 2H),
7.65 — 7.60 (M, 1H), 7.47 (dd, J = 10.1, 4.7 Hz, 2H), 7.43 — 7.36 (m, 2H), 4.62 (q, J = 7.1 Hz, 2H), 1.45 (t, J = 7.1 Hz,
3H) ppm.

BC NMR (100 MHz, CDCl) 6 159.4, 145.9, 137.9, 136.9, 129.4, 129.2, 128.1, 127.6, 127.4, 126.8, 126.4, 125.4,
124.0, 62.0, 14.5 ppm.

HRMS (ESI) m/z calcd. for C17H1gNO [M+H]" 250.1226, found 250.1222.

3-Phenyl-2-(2,2,2-trifluoroethoxy)quinolone (4bj)

The title compound 4bj was prepared following the general procedure B from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and 2,2,2-trifluoroethan-1-ol 5¢ (0.42 mmol, 31 ul) and purified by column
chromatography (SiO,, PE/EA = 30:1) as a white solid (55.5 mg, 61%), m.p 65 - 66 <C.

'H NMR (400 MHz, DMSO-D6) & 8.38 (s, 1H), 7.98 (dd, J = 8.1, 1.0 Hz, 1H), 7.84 (d, J = 8.4 Hz, 1H), 7.72 (ddd, J =
8.4,7.0, 1.4 Hz, 1H), 7.66 (dt, J = 3.2, 1.8 Hz, 2H), 7.55 — 7.47 (m, 3H), 7.44 — 7.39 (m, 1H), 5.18 (q, J = 9.1 Hz, 2H)
ppm.

BC NMR (100 MHz, DMSO-D6) & 157.1, 144.9, 139.9, 135.9, 130.7, 129.7, 128.9, 128.6, 128.6, 127.0, 126.4, 125.8,
125.6, 124.7 (9, J = 277.8 Hz), 62.1 (q, J = 34.7 Hz) ppm.

F NMR (375 MHz, DMSO-D6) § 3.46 ppm.

HRMS (ESI) m/z calcd. for Cy7H13FsNO [M+H]" 304.0944, found 304.0935.
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2-((1,1,1,3,3,3-Hexafluoropropan-2-yl)oxy)-3-phenylquinoline (4bk)

The title compound 4bk was prepared following the general procedure B from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and 1,1,1,3,3,3-hexafluoropropan-2-ol 5d (0.42 mmol, 45 ul) and purified by
column chromatography (SiO,, PE/EA = 30:1) as a colourless oil (72.4 mg, 65%).

'H NMR (400 MHz, DMSO-D6) & 8.49 (s, 1H), 8.03 (d, J = 8.1 Hz, 1H), 7.92 (d, J = 8.2 Hz, 1H), 7.80 — 7.74 (m, 1H),
7.64 — 7.58 (m, 2H), 7.57 — 7.54 (m, 1H), 7.51 — 7.47 (m, 2H), 7.46 — 7.39 (m, 2H) ppm.

B3C NMR (100 MHz, DMSO-D6) & 154.6, 143.6, 140.9, 134.7, 132.4, 130.8, 129.1, 129.0, 128.6, 128.4, 128.2, 126.7,
126.6, 126.2, 124.7, 67.1 (t, J = 66.5 Hz) ppm.

F NMR (375 MHz, DMSO-D6) § -72.24, -72.25 ppm.

HRMS (ESI) m/z calcd. for CigH1,FgNO [M+H]" 372.0818, found 372.0794.

2-(But-3-yn-1-yloxy)-3-phenylquinoline (4bl)

The title compound 4bl was prepared following the general procedure B from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and but-3-yn-1-ol laa (1.2 mmol, 91 ul) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a white solid (35.2 mg, 43%), m.p 72 — 73 <C.

'H NMR (400 MHz, CDCl3) & 8.02 (s, 1H), 7.87 (d, J = 8.4 Hz, 1H), 7.76 (dd, J = 8.0, 1.2 Hz, 1H), 7.72 — 7.69 (m,
2H), 7.63 (ddd, J = 8.4, 7.0, 1.5 Hz, 1H), 7.49 — 7.44 (m, 2H), 7.43 — 7.38 (m, 2H), 4.68 (t, J = 6.9 Hz, 2H), 2.76 (td, J
= 6.9, 2.7 Hz, 2H), 2.05 (t, J = 2.7 Hz, 1H) ppm.

BC NMR (100 MHz, CDCly) 6 158.7, 145.7, 138.1, 136.5, 129.5, 129.4, 128.1, 127.7, 127.4, 126.9, 126.3, 125.6,
124.3,81.1, 69.6, 63.9, 19.1 ppm.

HRMS (ESI) m/z calcd. for C1oH1gNO [M+H]" 274.1226, found 274.2735.

2-Phenoxy-3-phenylquinoline (4bm)*
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The title compound 4bm was prepared following the general procedure B from ethynylbenzene 1a (0.45 mmol, 52
ul), benzo[clisoxazole 2a (0.3 mmol, 33 ul) and phenol 5e (0.36 mmol, 33.9 mg) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a white solid (79.3 mg, 89%), m.p 112 — 114 <C.

'H NMR (400 MHz, CDCl3) 5 8.17 (s, 1H), 7.85 — 7.75 (m, 4H), 7.61 (t, J = 7.7 Hz, 1H), 7.51 (t, J = 7.7 Hz, 2H), 7.45
(q,J=6.7, 6.2 Hz, 4H), 7.31 — 7.25 (m, 2H), 7.23 (d, J = 8.2 Hz, 1H) ppm.

BC NMR (100 MHz, CDCly) 6 158.9, 154.0, 145.5, 139.1, 136.4, 129.5, 129.4, 129.3, 128.3, 127.9, 127.5, 127.3,
126.8, 126.2, 125.0, 124.4, 121.6 ppm.

HRMS (ESI) m/z calcd. for C,;HygNO [M+H]" 298.1226, found 298.1224.
2-(4-Methoxyphenoxy)-3-phenylquinoline (4bn)

\Ph

P
N OOOMe
The title compound 4bn was prepared following the general procedure B from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and 4-methoxyphenol 5f (0.36 mmol, 44.7 mg) and purified by column
chromatography (SiO,, PE/EA = 10:1) as a white solid (68.7 mg, 70%), m.p 149 — 151 <C.
'H NMR (400 MHz, CDCls) & 8.13 (s, 1H), 7.79 (d, J = 7.9 Hz, 1H), 7.75 (d, J = 8.5 Hz, 3H), 7.58 (t, J = 7.7 Hz, 1H),
7.49 (t, J=7.4Hz, 2H), 7.42 (t, = 7.4 Hz, 2H), 7.18 (d, J = 9.0 Hz, 2H), 6.95 (d, J = 9.0 Hz, 2H), 3.84 (s, 3H) ppm.
BC NMR (100 MHz, CDClg) 6 159.5, 156.4, 147.3, 145.5, 138.9, 136.5, 129.4, 129.4, 128.3, 127.9, 127.5, 127.3,
126.6, 126.1, 124.9, 122.6, 114.3, 55.6 ppm.
HRMS (ESI) m/z calcd. for C,,H1sNO, [M+H]" 328.1332, found 328.1330.
Ethyl 4-((3-phenylquinolin-2-yl)oxy)benzoate (4bo)
| \/ Ph
N OOCOQEt
The title compound 4bo was prepared following the general procedure B from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and ethyl 4-hydroxybenzoate 5g (0.36 mmol, 59.8 mg) and purified by column
chromatography (SiO,, PE/EA = 20:1) as a white solid (94.1 mg, 85%), m.p 100 — 101 <C.
'H NMR (400 MHz, CDCls) & 8.19 (s, 1H), 8.15 — 8.11 (m, 2H), 7.81 (dd, J = 11.1, 8.3 Hz, 2H), 7.76 — 7.71 (m, 2H),
7.66 — 7.60 (M, 1H), 7.52 — 7.46 (m, 3H), 7.45 — 7.41 (m, 1H), 7.33 — 7.30 (m, 2H), 4.41 (q, J = 7.1 Hz, 2H), 1.42 (t, J

=7.1Hz, 3H) ppm.
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BC NMR (100 MHz, CDCl3) 6 166.1, 158.2, 157.9, 145.3, 139.4, 136.1, 131.1, 129.7, 129.3, 128.4, 128.0, 127.5,
127.3,126.8, 126.4, 126.4, 125.3, 121.0, 60.8, 14.3 ppm.
HRMS (ESI) m/z calcd. for C,4HxNO; [M+H]" 370.1438, found 370.1431.
4’-((3-Phenylquinolin-2-yl)oxy)-[1,1'-biphenyl]-4-carbonitrile (4bp)

| \/ Ph
The title compound 4bp was prepared following the general procedure B from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[clisoxazole 2a (0.3 mmol, 33 ul) and 4'-hydroxy-[1,1'-biphenyl]-4-carbonitrile 5h (0.36 mmol, 70.3 mg) and
purified by column chromatography (SiO,, PE/EA = 10:1) as a light yellow solid (84.8 mg, 71%), m.p 114 — 116 <C.
'H NMR (400 MHz, CDCls) & 8.19 (s, 1H), 7.83 (d, J = 8.0 Hz, 1H), 7.80 (d, J = 8.5 Hz, 1H), 7.76 (d, J = 7.7 Hz, 2H),
7.74 — 7.69 (M, 4H), 7.64 — 7.60 (m, 3H), 7.49 (dd, J = 15.5, 7.6 Hz, 3H), 7.45 — 7.42 (m, 1H), 7.38 (d, J = 8.6 Hz, 2H)
ppm.
3C NMR (100 MHz, CDCls) § 158.6, 154.6, 145.4, 145.1, 139.3, 136.2, 135.2, 132.6, 129.7, 129.4, 128.4, 128.2,
128.0, 127.5, 127.4, 127.4, 126.8, 126.4, 125.3, 122.1, 119.0, 110.6 ppm.
HRMS (ESI) m/z calcd. for C,gH1gN,0 [M+H]" 399.1492, found 399.1482.

2-((2-Bromophenyl)thio)-3-phenylquinoline (4bq)

The title compound 4bq was prepared following the general procedure A with addition of Na,CO3 (0.3 mmol) from
ethynylbenzene 1a (0.45 mmol, 52 ul), benzo[clisoxazole 2a (0.3 mmol, 33 ul) and 2-bromobenzenethiol 6a (0.36
mmol, 44 ul) and purified by column chromatography (SiO,, PE/EA = 10:1) as a light yellow oil (68 mg, 58%).

'H NMR (400 MHz, CDCl3) & 7.66 (d, ] = 8.0 Hz, 1H), 7.59 (dd, J = 12.8, 4.5 Hz, 3H), 7.52 (d, ] = 8.0 Hz, 1H), 7.38
—7.34 (m, 1H), 7.33 - 7.24 (m, 4H), 7.22 - 7.17 (m, 1H), 7.15 (dd, J = 7.9, 1.5 Hz, 1H), 7.09 (dd, J = 11.2, 3.9 Hz, 1H),
6.99 — 6.95 (m, 1H) ppm.

BC NMR (100 MHz, CDCl3) 6 138.1, 136.0, 135.9, 135.7, 133.5, 132.9, 131.8, 130.5, 128.9, 128.7, 128.5, 128.1,
128.0, 127.6, 126.9, 126.6, 125.6, 122.6 ppm.

HRMS (ESI) m/z calcd. for C,;H1sBrNS [M+H]" 392.0103, found 392.0103.
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2-(Decylthio)-3-phenylquinoline (4br)

O \
P
N S

The title compound 4br was prepared following the general procedure A with addition of Na,CO; (0.3 mmol) from

ethynylbenzene 1a (0.45 mmol, 52 ul), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and decane-1-thiol 6b (0.36 mmol, 77
ul) and purified by column chromatography (SiO,, PE/EA = 10:1) as a yellow oil (47.5 mg, 42%).

'H NMR (400 MHz, CDCls) 6 7.97 (d, J = 8.4 Hz, 1H), 7.77 (s, 1H), 7.73 (d, J = 8.1 Hz, 1H), 7.65 (t, ] = 7.7 Hz, 1H),
7.51(d, J =7.1Hz, 3H), 7.44 (dd, J = 15.3, 7.7 Hz, 3H), 3.30 (t, J = 7.4 Hz, 2H), 1.74 (dt, J = 14.9, 7.4 Hz, 2H), 1.50 —
1.41 (m, 2H), 1.28 — 1.24 (m, 12H), 0.88 (t, J = 6.6 Hz, 3H) ppm.

3C NMR (100 MHz, CDCls) & 159.0, 147.4, 138.1, 134.9, 134.8, 129.5, 129.3, 128.3, 128.2, 127.8, 127.5, 125.8,
125.2, 31.9, 30.4, 29.7, 29.6, 29.5, 29.3, 29.2, 29.1, 22.7, 14.1 ppm.

HRMS (ESI) m/z calcd. for C,5HaNS [M+H]" 378.2250, found 378.2240.
Dimethyl-2-(3-phenylquinolin-2-yl)malonate (4bs)

\Ph

__CO,Me

N
COQMG
The title compound 4bs was prepared following the general procedure A with addition of K,CO3 (0.3 mmol) from

ethynylbenzene 1a (0.45 mmol, 52 ul), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and dimethyl malonate 7a (0.6 mmol,

69 ul) and purified by column chromatography (SiO,, PE/EA = 20:1) as a yellow oil (43.2 mg, 43%).

'H NMR (400 MHz, CDCly) 5 8.15 (d, J = 8.5 Hz, 1H), 8.04 (s, 1H), 7.82 (d, J = 8.0 Hz, 1H), 7.72 (t, J = 7.7 Hz, 1H),

7.56 (t, J = 7.5 Hz, 1H), 7.46 (q, J = 6.1 Hz, 3H), 7.35 (d, J = 7.8 Hz, 2H), 5.20 (s, 1H), 3.73 (s, 6H) ppm.

3C NMR (100 MHz, CDCly) & 167.8, 152.0, 147.0, 138.3, 136.8, 135.3, 129.7, 129.5, 129.2, 128.6, 128.2, 127.3,

127.2, 127.2, 58.6, 52.8 ppm.

HRMS (ESI) m/z calcd. for C,oH1sNO, [M+H]" 336.1230, found 336.1223.

1,3-Diphenyl-2-(3-phenylquinolin-2-yl)propane-1,3-dione (4bt)

Ph
O

X
P
N Ph
O Ph

The title compound 4bt was prepared following the general procedure A with addition of K,CO3 (0.3 mmol) from

ethynylbenzene 1a (0.45 mmol, 52 ul), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and 1,3-diphenylpropane-1,3-dione 7b
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(0.6 mmol, 135 mg) and purified by column chromatography (SiO,, PE/EA = 20:1) as a yellow solid (64.2 mg, 50%),

m.p 150 — 151 <C.

'H NMR (400 MHz, CDCl3) § 7.79 (d, J = 9.0 Hz, 3H), 7.62 (s, 1H), 7.56 (d, J = 4.6 Hz, 4H), 7.51 (d, J = 3.5 Hz, 7H),

7.38 (t, J = 6.0 Hz, 4H), 7.28 (dd, J = 8.1, 3.8 Hz, 1H), 6.11 (s, 1H) ppm.

3C NMR (100 MHz, CDCly) & 183.8, 154.0, 140.0, 137.5, 137.4, 135.9, 134.4, 130.9, 130.3, 129.1, 128.7, 128.4,

128.2, 127.6, 126.6, 123.8, 123.2, 118.0, 88.8, 29.7 ppm.

HRMS (ESI) m/z calcd. for C3oH»NO, [M+H]" 428.1645, found 428.1639.

Ethyl 2-(3-phenylquinolin-2-yl)acetate (4bu)

| Ph
= CO,Et
N

The title compound 4bu was prepared following the general procedure A with addition of K,COj3 (0.3 mmol) from
ethynylbenzene 1a (0.45 mmol, 52 ul), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and ethyl 3-oxobutanoate 7¢ (0.6 mmol,

76 ul) and purified by column chromatography (SiO,, PE/EA = 20:1) as a yellow oil (59.4 mg, 68%).

'H NMR (400 MHz, CDCl;) & 8.12 (d, J = 8.5 Hz, 1H), 8.00 (s, 1H), 7.78 (d, J = 8.1 Hz, 1H), 7.69 (s, 1H), 7.51 (s,

1H), 7.43 (dt, J = 10.5, 7.6 Hz, 5H), 4.09 (g, J = 7.1 Hz, 2H), 4.03 (s, 2H), 1.17 (t, J = 7.1 Hz, 3H) ppm.

3C NMR (100 MHz, CDCls) & 170.5, 153.4, 147.0, 139.0, 136.5, 135.7, 129.3, 129.1, 128.8, 128.4, 127.7,127.3,

127.0, 126.5, 60.7, 42.9, 14.0 ppm.

HRMS (ESI) m/z calcd. for CioH1gNO, [M+H]" 292.1332, found 292.1328.

N-(2-(1H-indol-3-yl)ethyl)-3-phenylquinolin-2-amine (4bv)

O NH

The title compound 4bv was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[clisoxazole 2a (0.3 mmol, 33 ul) and 2-(1H-indol-3-yl)ethan-1-amine 3k (0.6 mmol, 96.1 mg) and purified by
column chromatography (SiO,, PE/EA = 10:1) as a yellow solid (89.3 mg, 82%), m.p 129 — 130 <C.

'H NMR (400 MHz, CDCls) & 8.14 (s, 1H), 7.72 (d, J = 8.4 Hz, 1H), 7.52 (d, J = 7.9 Hz, 1H), 7.50 (s, 1H), 7.46 (d, J

= 7.9 Hz, 1H), 7.42 (ddd, J = 8.4, 7.1, 1.4 Hz, 1H), 7.25 — 7.20 (m, 3H), 7.18 — 7.13 (m, 3H), 7.12 — 7.07 (m, 1H), 7.07

S55



—7.02 (m, 1H), 6.99 — 6.95 (m, 1H), 6.69 (d, J = 1.9 Hz, 1H), 4.83 (t, J = 5.3 Hz, 1H), 3.78 (dd, J = 12.4, 6.8 Hz, 2H),
2.95 (t, J = 6.8 Hz, 2H) ppm.

BC NMR (100 MHz, CDClg) 6 154.5, 147.6, 137.3, 136.3, 136.1, 129.3, 129.0, 128.9, 127.9, 127.4, 125.9, 125.8,
123.4,122.0,121.9,121.9,119.2, 119.2, 118.9, 113.3, 111.1, 41.7, 24.9 ppm.

HRMS (ESI) m/z calcd. for CosH,,N; [M+H]" 364.1808, found 364.1803.

5,6-Dimethoxy-2-((1-(3-phenylquinolin-2-yl)piperidin-4-yl)methyl)-2,3-dihydro-1H-inden-1-one (4bw)

The title compound 4bw was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52
ul), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and 5,6-dimethoxy-2-(piperidin-4-ylmethyl)-2,3-dihydro-1H-inden-1-one
3l (0.6 mmol, 174.6 mg) and purified by column chromatography (SiO,, PE/EA = 10:1) as a light yellow solid (115.2
mg, 78%), m.p 84 — 85 <C.

'H NMR (400 MHz, CDCl5) & 7.93 (d, J = 8.4 Hz, 1H), 7.89 (s, 1H), 7.76 — 7.71 (m, 3H), 7.65 (t, J = 8.3 Hz, 1H),
7.54 (t,J=7.5Hz,3H), 745 (t, J = 7.7 Hz, 1H), 7.39 (t, J = 7.4 Hz, 1H), 6.93 (s, 1H), 4.03 (s, 3H), 3.98 (s, 3H), 3.83
(d, J = 12.5 Hz, 2H), 3.29 (dd, J = 17.6, 8.1 Hz, 1H), 2.82 (dd, J = 34.5, 13.4 Hz, 4H), 2.00 (s, 1H), 1.76 (d, J = 12.8
Hz, 1H), 1.68 (d, J = 11.6 Hz, 2H), 1.43 — 1.28 (m, 4H) ppm.

BC NMR (100 MHz, CDCl3) 6 207.7, 159.4, 155.3, 149.3, 148.7, 146.4, 140.2, 138.6, 129.1, 129.0, 128.6, 128.6,
127.8,127.3,127.1, 126.9, 125.0, 123.6, 107.3, 104.2, 56.1, 56.0, 49.4, 49.3, 45.4, 38.7, 34.4, 33.0, 32.7, 31.1 ppm.
HRMS (ESI) m/z calcd. for C3,H33N,05 [M+H]" 493.2486, found 493.2480.
N-((7-1sopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10a-octahydrophenanthren-1-yl)methyl)-3-phenylquinolin-2-

amine (4bx)

The title compound 4bx was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),

benzo[clisoxazole 2a (0.3 mmol, 33 ul) and ((1R,4aS,10aR)-7-isopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10a-
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octahydrophenanthren-1-yl)methanamine 3m (0.6 mmol, 171.3 mg) and purified by column chromatography (SiO,,
PE/EA = 20:1) as a light yellow solid (104 mg, 71%), m.p 75 —77 <C.

'H NMR (400 MHz, CDCl3) § 7.62 (d, J = 8.3 Hz, 1H), 7.49 (s, 1H), 7.45 — 7.38 (m, 2H), 7.30 — 7.21 (m, 5H), 7.05
(dd, J = 15.1, 7.4 Hz, 2H), 6.86 (d, J = 8.1 Hz, 1H), 6.71 (s, 1H), 4.72 (s, 1H), 3.53 — 3.33 (m, 2H), 2.69 (dd, J = 13.7,
6.6 Hz, 2H), 2.52 — 2.39 (m, 1H), 2.15 (d, J = 12.6 Hz, 1H), 2.03 — 1.94 (m, 1H), 1.61 (t, J = 14.8 Hz, 2H), 1.50 (s, 1H),
1.35(d, J = 11.1 Hz, 1H), 1.28 — 1.16 (m, 3H), 1.11 (d, J = 6.7 Hz, 9H), 0.85 (s, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 154.7, 147.6, 147.2, 145.3, 137.4, 135.9, 134.9, 129.2, 129.1, 128.1, 127.3, 126.8,
125.9, 125.7, 124.1, 123.6, 123.3, 121.8, 51.3, 45.5, 38.7, 37.9, 37.4, 36.4, 33.4, 30.2, 25.3, 24.0, 23.9, 19.1, 18.8, 18.7
ppm.

HRMS (ESI) m/z calcd. for CasHa N, [M+H]™ 489.3264, found 489.3261.
8-Chloro-11-(1-(3-phenylquinolin-2-yl)piperidin-4-ylidene)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-

b]pyridine (4by)

o
N7 N

X

NTX
/ —
The title compound 4by was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and 8-chloro-11-(piperidin-4-ylidene)-6,11-dihydro-5H-
benzo[5,6]cyclohepta[1,2-b]pyridine 3n (0.6 mmol, 186.5 mg) and purified by column chromatography (SiO,, PE/EA
= 20:1) as a yellow solid (100 mg, 65%) m.p 126 — 128 <C.
'H NMR (400 MHz, CDCls) & 8.38 (d, J = 6.1 Hz, 1H), 7.81 (d, J = 7.9 Hz, 2H), 7.67 (t, J = 7.4 Hz, 3H), 7.56 (t, J =
7.6 Hz, 1H), 7.44 (t, J= 7.5 Hz, 2H), 7.39 (d, J = 7.7 Hz, 1H), 7.33 (dt, J = 14.8, 7.6 Hz, 2H), 7.13 (s, 1H), 7.12 (s, 2H),
7.05 (dd, J=7.6, 4.8 Hz, 1H), 3.65 — 3.54 (m, 2H), 3.43 - 3.28 (m, 2H), 2.95 - 2.71 (m, 4H), 2.48 (t, J = 10.0 Hz, 1H),
2.40 —2.26 (m, 3H) ppm.
3C NMR (100 MHz, CDCl3) & 158.9, 157.4, 146.6, 146.4, 140.2, 139.5, 138.8, 138.7, 137.8, 137.2, 133.3, 133.0,
132.6, 130.7, 129.1, 128.8, 128.7, 128.6, 127.7, 127.4, 127.2, 127.1, 126.0, 125.1, 123.8, 122.0, 50.4, 50.3, 31.7, 31.4,

30.7, 30.4 ppm.

HRMS (ESI) m/z calcd. for Ca4HxCIN; [M+H]" 514.2045, found 514.2040.
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1-((3-Phenylquinolin-2-yl)oxy)decahydropyrimido[1,2-aJazepine (4bz)
~Ph
el )
b
N U

The title compound 4bz was prepared following the general procedure A from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and octahydropyrimido[1,2-a]azepin-10a(6H)-ol 3o (0.6 mmol, 102 mg) and
purified by column chromatography (SiO,, PE/EA = 1:1) as a white solid (78.4 mg, 70%), m.p 93 — 95 <C.

'H NMR (400 MHz, CDCl3) 6 7.72 (d, J = 8.3 Hz, 1H), 7.64 (s, 1H), 7.58 (d, J = 7.9 Hz, 1H), 7.55 — 7.47 (m, 5H),
7.46 — 7.40 (m, 1H), 7.20 (t, J = 7.4 Hz, 1H), 5.24 (s, 1H), 3.58 (g, J = 6.2 Hz, 2H), 3.43 (t, J = 6.7 Hz, 2H), 3.32 (d, J
= 8.0 Hz, 2H), 2.47 (d, J = 9.6 Hz, 2H), 1.89 — 1.79 (m, 2H), 1.75 — 1.61 (m, 6H) ppm.

BC NMR (100 MHz, CDCly) 6 175.9, 154.3, 147.6, 137.4, 136.1, 129.1, 129.1, 129.0, 128.1, 127.3, 125.9, 125.8,
123.4,121.8, 49.6, 45.9, 38.4, 37.2, 29.9, 28.6, 27.8, 23.4 ppm.

HRMS (ESI) m/z calcd. for CpsHsN3O [M+H]" 374.2227, found 374.2225.
13-Methyl-3-((3-phenylquinolin-2-yl)oxy)-6,7,8,9,11,12,13,14,15,16-decahydro-17H-cyclopenta[a]phenanthren-

17-one (4ca)

O
2

mph
L
N~ O

The title compound 4ca was prepared following the general procedure B from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[clisoxazole 2a (0.3 mmol, 33 ul) and estrone 5i (0.36 mmol, 97.3 mg) and purified by column chromatography
(SiO,, PE/EA = 20:1) as a yellow solid (90.9 mg, 64%), m.p 96 — 98 <C.

'H NMR (400 MHz, CDCl,) & 8.15 (s, 1H), 7.81 (dd, J = 7.6, 4.6 Hz, 2H), 7.75 (d, J = 7.1 Hz, 2H), 7.60 (t, J = 8.4 Hz,
1H), 7.48 (t, J = 7.4 Hz, 2H), 7.43 (t, J = 7.5 Hz, 2H), 7.33 (d, J = 8.6 Hz, 1H), 7.07 (d, J = 8.5 Hz, 1H), 7.00 (s, 1H),
2.94 (s, 2H), 2.49 (s, 2H), 2.33 (t, J = 10.9 Hz, 1H), 2.23 - 2.10 (m, 1H), 2.01 (t, J = 11.2 Hz, 3H), 1.71 — 1.58 (m, 3H),
1.57 —1.44 (m, 3H), 0.94 (s, 3H) ppm.

BC NMR (100 MHz, CDCl3) 6 158.8, 151.7, 145.5, 138.9, 137.7, 136.4, 135.7, 129.3, 128.2, 127.8, 127.4, 127.3,
126.7,126.1, 126.1, 124.9, 121.3, 118.8, 50.3, 47.9, 44.1, 38.0, 35.8, 31.5, 29.4, 26.4, 25.7, 21.5, 13.8 ppm.

HRMS (ESI) m/z calcd. for Ca33H3NO, [M+H]" 474.2428, found 474.2422.
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2-((2,8-Dimethyl-2-(4,8,12-trimethyltridecyl)chroman-6-yl)oxy)-3-phenylquinoline (4cb)

Me Me Me | X

O
Me
Me

The title compound 4cb was prepared following the general procedure B from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[clisoxazole 2a (0.3 mmol, 33 ul) and 2,8-dimethyl-2-(4,8,12-trimethyltridecyl)chroman-6-ol 5j (0.36 mmol,
144.8 mg) and purified by column chromatography (SiO,, PE/EA = 20:1) as a light yellow oil (136.2 mg, 75%).

'H NMR (400 MHz, CDCls) & 8.13 (s, 1H), 7.81 (dd, J = 15.9, 8.2 Hz, 2H), 7.76 (d, ] = 7.9 Hz, 2H), 7.62 — 7.57 (m,
1H), 7.48 (t, J = 7.4 Hz, 2H), 7.45 — 7.39 (m, 2H), 6.89 (s, 1H), 6.83 (s, 1H), 2.77 (s, 2H), 2.21 (s, 3H), 1.82 (dd, J =
24.3, 6.7 Hz, 2H), 1.66 — 1.59 (m, 2H), 1.54 (dt, J = 13.1, 6.6 Hz, 2H), 1.47 — 1.39 (m, 4H), 1.33 (d, J = 6.4 Hz, 6H),
1.31-1.21 (m, 4H), 1.17 (dd, J = 14.8, 8.0 Hz, 4H), 1.13 — 1.07 (m, 2H), 0.93 — 0.86 (m, 12H) ppm.

3C NMR (100 MHz, CDCls) & 159.4, 148.8, 145.7, 145.6, 138.8, 136.7, 129.4, 129.2, 128.2, 127.7, 127.6, 127.3,
127.0, 126.8, 126.1, 124.7, 121.4, 120.8, 119.1, 75.9, 40.1, 39.4, 37.5, 37.4, 37.3, 32.8, 32.7, 31.2, 28.0, 24.8, 24.5,
24.3,22.7,22.6,22.6,21.0,19.8, 19.7, 16.2 ppm.

HRMS (ESI) m/z calcd. for C4HsNO, [M+H]" 606.4306, found 606.4301.

3-Phenylquinolin-2(1H)-one (8a)"

~Ph
The title compound 8a was prepared following the general procedure C from ethynylbenzene 1a (0.45 mmol, 52 ul),
benzo[clisoxazole 2a (0.3 mmol, 33 ul) and water (1.5 mmol, 27 ul) and purified by column chromatography (SiO»,
PE/EA = 2:1) as a white solid (55 mg, 83%), m.p 218 — 220 <C.
'H NMR (400 MHz, DMSO-D6) & 11.96 (s, 1H), 8.07 (s, 1H), 7.74 (dd, J = 13.1, 7.1 Hz, 3H), 7.49 (t, J = 8.3 Hz, 1H),
7.41 (d, J = 7.6 Hz, 2H), 7.36 (t, J = 7.8 Hz, 2H), 7.18 (t, J = 7.5 Hz, 1H) ppm.
C NMR (100 MHz, DMSO0-D6) & 161.2, 138.4, 137.7, 136.3, 131.6, 130.3, 128.8, 128.2, 128.0, 127.9, 122.0, 119.7,
114.8.ppm.

MS (E1) m/z (%) 221.0 [M]", 193.0, 165.0, 110.0, 89.0. The data match those reported in literature.*®

3-(Pyridin-2-yl)quinolin-2(1H)-one (8b)
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The title compound 8b was prepared following the general procedure C from 2-ethynylpyridine 1p (0.45 mmol, 47
ul), benzol[c]isoxazole 2a (0.3 mmol, 33 ul) and water (1.5 mmol, 27 ul) and purified by column chromatography (SiO,
PE/EA = 1:1) as a light white solid (41.3 mg, 62%), m.p 234 — 235 <C.

'H NMR (400 MHz, DMSO-D6) & 12.08 (s, 1H), 8.77 (s, 1H), 8.68 (d, J = 3.3 Hz, 1H), 8.52 (d, J = 8.0 Hz, 1H), 7.98
—7.73 (m, 2H), 7.54 (t, J = 7.0 Hz, 1H), 7.36 (d, J = 8.0 Hz, 2H), 7.21 (t, J = 7.5 Hz, 1H) ppm.

3C NMR (100 MHz, DMSO-D6) § 161.1, 152.6, 149.2, 139.3, 138.8, 136.2, 131.0, 128.9, 128.8, 123.9, 123.0, 122.1,
119.2, 114.7 ppm.

HRMS (ESI) m/z calcd. for C14H1:N,O [M+H]" 223.0866 ; found 223.0864.

3-(Thiophen-3-yl)quinolin-2(1H)-one (8c)

X / /

H o)
The title compound 8c was prepared following the general procedure C from 3-ethynylthiophene 1q (0.45 mmol, 45
ul), benzo[clisoxazole 2a (0.3 mmol, 33 ul) and water (1.5 mmol, 27 ul) and purified by column chromatography
(SiO2, PE/EA = 2:1) as a light yellow solid (53.1 mg, 78%), m.p 251 — 252 <C.
'H NMR (400 MHz, DMSO-D6) & 11.99 (s, 1H), 8.38 (d, J = 12.6 Hz, 2H), 7.72 (dd, J = 15.6, 6.5 Hz, 2H), 7.63 —
7.56 (m, 1H), 7.48 (t, J = 7.7 Hz, 1H), 7.33 (d, J = 8.2 Hz, 1H), 7.18 (t, J = 7.5 Hz, 1H). ppm.
BC NMR (100 MHz, DMS0-D6) 6 160.8, 137.7, 136.2, 135.5, 130.0, 127.9, 127.1, 125.8, 125.4, 124.9, 122.0, 119.4,
114.7 ppm.
HRMS (ESI) m/z calcd. for C13H10NOS [M+H]* 228.0478; found 228.0473.

3-(Naphthalen-2-yl)quinolin-2(1H)-one (8d)

OOO
N~ O
H

The title compound 8d was prepared following the general procedure C from 2-ethynylnaphthalene 1v (0.45 mmol,
64 ul), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and water (1.5 mmol, 27 ul) and purified by column chromatography
(SiO,, PE/EA = 2:1) as a white solid (56.9 mg, 70%), m.p 301 — 303<C.

'"H NMR (400 MHz, DMSO-D6) & 12.03 (s, 1H), 8.37 (s, 1H), 8.26 (s, 1H), 7.94 (m, 4H), 7.77 (d, J = 7.8 Hz, 1H),

7.58 —7.48 (m, 3H), 7.37 (d, J = 8.3 Hz, 1H), 7.21 (t, J = 7.5 Hz, 1H) ppm.
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3C NMR (100 MHz, DMSO-D6) & 161.2, 138.4, 138.1, 133.9, 132.8, 132.4, 131.3, 130.3, 128.2, 127.6, 127.4, 127.1,
126.8, 126.3, 126.2, 122.0, 119.6, 114.7 ppm.
HRMS (ESI) m/z calcd. for C1oH1,NO [M+H]* 272.1070; found 272.1061.

3-(Benzo[b]thiophen-3-yl)quinolin-2(1H)-one (8e)

SeNS
N“0

The title compound 8e was prepared following the general procedure C from 3-ethynylbenzo[b]thiophene 1s (0.45

mmol, 71.2 mg), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and water (1.5 mmol, 27 ul) and purified by column

chromatography (SiO2, PE/EA = 2:1) as a white solid (62.3 mg, 75%), m.p 242 — 244 <C.

'H NMR (400 MHz, DMSO-D6) § 12.06 (s, 1H), 8.16 (s, 1H), 8.05 (m, 1H), 7.97 (s, 1H), 7.78 (m, 2H), 7.54 (t, J =

7.7 Hz, 1H), 7.46 — 7.35 (m, 3H), 7.22 (s, 1H) ppm.

B3C NMR (100 MHz, DMSO-D6) & 160.9, 139.2, 138.7, 138.4, 137.9, 131.8, 130.4, 128.1, 127.1, 127.1, 124.3, 124.3,

123.3,122.9, 122.0, 119.2, 114.8 ppm.

HRMS (ESI) m/z calcd. for C1;H1,NOS [M+H]" 278.0634; found 278.0634.

3-(3,5-Dimethylisoxazol-4-yl)quinolin-2(1H)-one (8f)

The title compound 8f was prepared following the general procedure C from 3,5-dimethyl-4-
((trimethylsilyl)ethynyl)isoxazole 1r (0.45 mmol, 86.9 mg), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and water (1.5
mmol, 27 ul) and purified by column chromatography (SiO2, PE/EA = 1:1) as a white solid (42.5 mg, 59%), m.p 266 —
268 <.

'H NMR (400 MHz, DMS0-D6) § 12.01 (s, 1H), 7.99 (s, 1H), 7.70 (d, J = 7.8 Hz, 1H), 7.53 (t, J = 7.1 Hz, 1H), 7.35
(d, J=8.2 Hz, 1H), 7.21 (t, J = 7.5 Hz, 1H), 2.35 (s, 3H), 2.17 (s, 3H) ppm.

BC NMR (100 MHz, DMS0-D6) & 166.6, 160.5, 159.3, 140.2, 138.6, 130.6, 128.0, 122.4, 122.0, 119.1, 115.0, 111.9,
11.6, 10.5 ppm.

HRMS (ESI) m/z calcd. for C14H13N,0, [M+H]" 241.0972; found 241.0971.
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2,3-Dihydrofuro[2,3-b]quinolone (9a)

CCD
N” O

The title compound 9a was prepared following the general procedure D from but-3-yn-1-ol 1laa (1.2 mmol, 91 ul),
benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and purified by column chromatography (SiO,, PE/EA = 3:1) as a white solid
(33.4 mg, 65%), m.p 118 — 119 <C.

'H NMR (400 MHz, CDCl5) 5 7.81 (d, J = 8.4 Hz, 1H), 7.77 (s, 1H), 7.62 (d, J = 6.7 Hz, 1H), 7.57 — 7.51 (m, 1H),
7.34 -7.29 (m, 1H), 4.65 (t, J = 8.2 Hz, 2H), 3.31 (td, J = 8.3, 1.4 Hz, 2H) ppm.

3C NMR (100 MHz, CDCl5) § 167.7, 146.9, 132.8, 129.1, 127.4, 127.3, 125.4, 124.0, 121.6, 69.1, 27.7 ppm.

HRMS (ESI) m/z calcd. for C1;H;,NO [M+H]* 172.0757; found 172.0754.

6-Fluoro-2,3-dihydrofuro[2,3-b]quinoline (9b)

AOO S
N

The title compound 9b was prepared following the general procedure D from 3-butyn-1-ol 1aa (1.2 mmol, 91 ul), 5-
fluorobenzo[clisoxazole 2b (0.3 mmol, 42 mg) and purified by column chromatography (SiO,, PE/EA = 3:1) as a

white solid (40.9 mg, 72%), m.p 147 — 149 <C.

'H NMR (400 MHz, CDCls) & 7.79 (dd, J = 9.1, 5.3 Hz, 1H), 7.76 (s, 1H), 7.33 (d, J = 8.7 Hz, 1H), 7.30 — 7.25 (m,

1H), 4.69 (t, J = 8.2 Hz, 2H), 3.37 (t, J = 7.7 Hz, 2H) ppm.

C NMR (100 MHz, CDCly) §167.2 (d, J = 2.1 Hz), 159.0 (d, J = 243.5 Hz), 143.5 (d, J = 0.9 Hz), 131.7 (d, J = 4.6

Hz), 129.1 (d, J = 8.8 Hz), 125.6 (d, J = 9.5 Hz), 125.6 (d, J = 9.5 Hz), 122.7, 110.8 (d, J = 22.1 Hz), 69.0, 27.6 ppm.
F NMR (365 MHz, CDCl5) & -118 ppm.
HRMS (ESI) m/z calcd. for C1;HoFNO [M+H]" 190.0663; found 190.0666.

6-Bromo-2,3-dihydrofuro[2,3-b]quinoline (9c)*

ROSe
N~ O

The title compound 9c¢ was prepared following the general procedure D from 3-butyn-1-ol 1aa (1.2 mmol, 91 ul), 5-
bromobenzo[clisoxazole 2d (0.3 mmol, 59 mg) and purified by column chromatography (SiO,, PE/EA = 3:1) as a

white solid (52.3 mg, 70%), m.p 174 — 176 <C.
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'H NMR (400 MHz, CDCl3)  7.77 (d, J = 2.0 Hz, 1H), 7.72 (s, 1H), 7.68 (d, J = 8.9 Hz, 1H), 7.62 (s, 1H), 4.70 (t, J =

8.2 Hz, 2H), 3.37 (t, J = 8.2 Hz, 2H) ppm.
BC NMR (100 MHz, CDCl3) 6 167.9, 145.6, 132.2, 131.7, 129.1, 129.0, 126.6, 122.8, 117.2, 69.2, 27.6 ppm.
MS (E1) m/z (%) 248.9 [M]" 148.0, 118.0, 93.0, 65.0. The data match those reported in literature.™

1-(4-Chlorobenzyl)-2,3-dihydro-1H-pyrrolo[2,3-b]quinoline (9d)

The title compound 9d was prepared following the general procedure D from N-(4-chlorobenzyl)but-3-yn-1-amine
lag (1.2 mmol, 232.7 mg), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and purified by column chromatography (SiO,,
PE/EA = 20:1) as a light yellow solid (53.5 mg, 60%), m.p 117 — 119 <C.

'H NMR (400 MHz, CDCl3) & 7.71 (d, J = 8.3 Hz, 1H), 7.52 (d, J = 8.0 Hz, 1H), 7.47 (d, J = 11.4 Hz, 2H), 7.34 —
7.27 (m, 4H), 7.19 (t, J = 7.4 Hz, 1H), 4.72 (s, 2H), 3.45 (t, J = 7.8 Hz, 2H), 3.05 (t, J = 7.8 Hz, 2H) ppm.

BCc NMR (100 MHz, CDCly) 6 161.2, 147.7, 136.2, 132.9, 129.7, 129.5, 128.5, 128.3, 127.1, 125.8, 125.7, 124.2,
121.7, 47.9, 25.0 ppm.

HRMS (ESI) m/z calcd. for C1gH16CIN, [M+H]" 295.0997; found 295.0993.

5H-1sochromenol3,4-b]quinolone (%)

The title compound 9e was prepared following the general procedure D from (2-ethynylphenyl)methanol 1lah (1.2
mmol, 147 ul), benzo[c]isoxazole 2a (0.3 mmol, 33 ul) and purified by column chromatography (SiO,, PE/EA = 10:1)
as a yellow solid (48.8 mg, 69%), m.p 147 — 149 <C.

'H NMR (400 MHz, CDCls) & 8.43 (s, 1H), 7.87 (dd, J = 7.8, 5.5 Hz, 2H), 7.79 (dd, J = 8.1, 1.3 Hz, 1H), 7.64 — 7.60
(m, 1H), 7.46 —7.38 (m, 2H), 7.38 — 7.32 (m, 1H), 7.19 (d, J = 0.6 Hz, 1H), 5.43 (s, 2H) ppm.

BC NMR (100 MHz, CDCl3) 6 159.7, 146.8, 131.7, 131.2, 130.0, 128.9, 128.7, 127.6, 127.6, 126.2, 125.0, 124.8,
122.8, 117.7, 68.9 ppm.

HRMS (ESI) m/z calcd. for Cy5H1,NO [M+H]" 234.0913; found 234.0910.
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4-Methyl-2,3-dihydrofuro[2,3-b]quinoline (9f)**

@ﬁﬂ
NT O

The title compound 9f was prepared following the general procedure D from 3-butyn-1-ol 1aa (1.2 mmol, 91 ul), 3-
methylbenzo[clisoxazole 2p (0.3 mmol, 40 mg) and purified by column chromatography (SiO,, PE/EA = 3:1) as a

white solid (34.4 mg, 62%), m.p 119 — 121 <C.

'H NMR (400 MHz, CDCl3) § 7.80 (dd, J = 12.9, 8.3 Hz, 2H), 7.54 (t, J = 7.6 Hz, 1H), 7.35 (t, J = 7.6 Hz, 1H), 4.65 (,

J=8.2 Hz, 2H), 3.26 (t, J = 8.2 Hz, 2H), 2.47 (s, 3H) ppm.
3C NMR (100 MHz, CDCly) & 166.9, 146.8, 140.6, 128.7, 127.9, 125.2, 123.6, 123.1, 119.8, 68.8, 27.0, 15.2 ppm.

MS (E1) m/z (%) 185.0 [M]", 170.0, 155.0, 140.0, 128.0. The data match those reported in literature."*

3,4-Dihydro-2H-pyrano[2,3-b]quinolone (99g)

The title compound 9g was prepared following the general procedure D from pent-4-yn-1-ol 1ai (1.2 mmol, 111 ul),
benzo[clisoxazole 2a (0.3 mmol, 33 ul) and purified by column chromatography (SiO,, PE/EA = 5:1) as a light yellow
solid (41.6 mg, 75%).

'"H NMR (400 MHz, CDCl5) § 7.82 (d, J = 8.5 Hz, 1H), 7.79 (s, 1H), 7.64 (d, J = 8.1 Hz, 1H), 7.58 — 7.53 (m, 1H),
7.36 —7.31 (m, 1H), 4.46 — 4.43 (m, 2H), 2.99 (t, J = 6.3 Hz, 2H), 2.07 (tt, J = 9.1, 4.6 Hz, 2H) ppm.

BC NMR (100 MHz, CDCls) 6 160.0, 146.2, 137.8, 129.1, 127.2, 126.6, 125.4, 124.0, 119.0, 67.7, 25.7, 22.0 ppm.

HRMS (ESI) m/z calcd. for C1,H1,NO [M+H]" 186.0913; found 186.0911.

8. Supplementary References

(1) (a) Gao, Yang S, She M, Nie J, Huo Y, Chen Q, Li X, Hu XQ. Chem Sci, 2022, 13: 2105-2114; (b) Gao Y, Yang
S, Huo Y, Chen Q, Li X, Hu XQ. ACS Catal, 2021, 11: 7772-7779; (c) Gao Y, Nie J, Li Y, Li X, Chen Q, Huo Y,
Hu XQ. Org Lett, 2020, 22: 2600-2605.

(2) Khan B, Dwivedi V, Sundararaju B. Adv Synth Catal, 2020, 362: 1195-1200.

(3) Zhu BH, Zhang YQ, Xu HJ, Li L, Deng GC, Qian PC, Deng C, Ye LW. ACS Catal, 2021, 11: 1706-1713.

(4) Cheng BQ, Zhang SX, Cui YY, Chu XQ, Rao W, Xu H, Han GZ, Shen ZL. Org Lett, 2020, 22: 5456-5461.

(5) Nomura, Kikuchi Y, Takeuchi Y. Chem Lett, 1974, 3: 575-576.

S64



(6) Al S, LiYX,Anwar S, Yang F, Chen ZS, Liang YM. J Org Chem, 2012, 77: 424-431.

(7) Cheng Y, Judd TC, Bartberger MD, Brown J, Chen K, Fremeau RT, Hickman D, Hitchcock SA, Jordan B, Li V,
Lopez P, Louie SW, Luo Y, Michelsen K, Nixey T, Powers TS, Rattan C, Sickmier EA, St Jean DJ, Wahl RC, Wen
PH, Wood S. J Med Chem, 2011, 54: 5836-5857.

(8) Nugent BM, Yoder RA, Johnston JN. J Am Chem Soc, 2004, 126: 3418-3419.

(9) Hess W, Burton JW. Chem Eur J, 2010, 16: 12303-12306.

(10) Zhao SC, Shu XZ, Ji KG, Zhou, AX, He T, Liu XY, Liang YM. J Org Chem, 2011, 76: 1941-1944.

(11) Lv W, Xiong B, Jiang H, Zhang M. Adv Synth Catal, 2017, 359: 1202-1207.

(12) Zhao J, Peng C, Liu L, Wang Y, Zhu Q. J Org Chem, 2010, 75: 7502-7504.

(13) (a) Li X, Pan J, Wu H, Jiao N. Chem Sci, 2017, 8: 6266-6273; (b) Zhang Z, Liao LL, Yan SS, Wang L, He YQ, Ye
JH, Li J, Zhi YG, Yu DG. Angew Chem Int Ed, 2016, 55: 7068-7072.

(14) Yu LZ, Hu XB, Xu Q, Shi M. Chem Commun, 2016, 52: 2701-2704.

S65



N-Butyl-3-phenylquinolin-2-amine (4a)

'H NMR (400 MHz, CDCl5)

NMR Spectra

60 i
%m.ow

6L60 =00°€r L88°€T1—
8SE 1+ - =60'Z] LST0T—
b6E°1 R o7

TPl F & 609 1€~
1961
865°1 0ST'TH—

1.0

3.0

895°€
R i
665°€ S=m— T

L19°¢

CHa

000°LL

i N%.ﬁw
- S
SLLY O — FOO°I| o elr

5.0

NH

So6l'L / /N r

6.0

106°1C1

mﬁmuh | 0S€ €Tl
CeTL O €19'6T1
09T'L : 3 70921

8TH L)
Sk Lg
99%" L
v L ol
=73
wwww ] 169 Ly1—
L6 L] FS SISHST—
SIC L] I
€TsL
LTS'L -
PES L]
LES'L
YhSL L
296°L1
§9G°L r
78S°L
109°L
059'L H

€S1 61—
09—

M

10.5

3C NMR (100 MHz, CDCly)

12.0

0

10

90 80 70 60 50 40 30 20

NN,

S66

110

130

170

190




N-Butyl-3-(4-fluorophenyl)quinolin-2-amine (4b)

'H NMR (400 MHz, CDCl5)
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F NMR (375 MHz, CDCls)
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N-Butyl-3-(4-chlorophenyl)quinolin-2-amine (4c)

'H NMR (400 MHz, CDCl,)
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3-(4-Bromophenyl)-N-butylquinolin-2-amine (4d)

'H NMR (400 MHz, CDCl5)
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N-Butyl-3-(p-tolyl)quinolin-2-amine (4e)

'H NMR (400 MHz, CDCl,)
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N-Butyl-3-(4-methoxyphenyl)quinolin-2-amine (4f)

'H NMR (400 MHz, CDCl5)
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N-Butyl-3-(4-(dimethylamino)phenyl)quinolin-2-amine (4g)

'H NMR (400 MHz, CDCl,)
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Ethyl 4-(2-(butylamino)quinolin-3-yl)benzoate (4h)

'H NMR (400 MHz, CDCl5)
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N-Butyl-3-(4-(trifluoromethyl)phenyl)quinolin-2-amine (4i)

'H NMR (400 MHz, CDCl5)
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F NMR (375 MHz, CDCls)
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4-(2-(Butylamino)quinolin-3-yl)benzonitrile (4j)

'H NMR (400 MHz, CDCl,)
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N-Butyl-3-(4-nitrophenyl)quinolin-2-amine (4K)

'H NMR (400 MHz, CDCl5)
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N-Butyl-3-(4-(methylsulfonyl)phenyl)quinolin-2-amine (4l)

'H NMR (400 MHz, CDCl5)
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N-Butyl-3-(4-(morpholinomethyl)phenyl)quinolin-2-amine (4m)

'H NMR (400 MHz, CDCl5)
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N-Butyl-3-(3-chlorophenyl)quinolin-2-amine (4n)

'H NMR (400 MHz, CDCl5)
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N-Butyl-3-(o-tolyl)quinolin-2-amine (40)

'H NMR (400 MHz, CDCl,)
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N-Butyl-3-(pyridin-2-yl)quinolin-2-amine (4p)

'H NMR (400 MHz, CDCl5)
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N-Butyl-3-(thiophen-3-yl)quinolin-2-amine (4q)

'H NMR (400 MHz, CDCl5)
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N-Butyl-3-(3,5-dimethylisoxazol-4-yl)quinolin-2-amine (4r)

'H NMR (400 MHz, CDCl,)
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3-(Benzo[b]thiophen-3-yl)-N-butylquinolin-2-amine (4s)

'H NMR (400 MHz, CDCl5)
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Butyl-3-(imidazo[1,2-a]pyridin-3-yl)quinolin-2-amine (4t)

N

'H NMR (400 MHz, CDCl,)
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2-(2-(Butylamino)quinolin-3-yl)-9H-fluoren-9-one (4u)

'H NMR (400 MHz, CDCl,)
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N-Butyl-3-(naphthalen-2-yl)quinolin-2-amine (4v)

'H NMR (400 MHz, CDCl,)
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N-Butyl-3-pentylquinolin-2-amine (4w)

'H NMR (400 MHz, CDCl5)
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N-Butyl-3-octylquinolin-2-amine (4x)

'H NMR (400 MHz, CDCl5)
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3-Benzyl-N-butylquinolin-2-amine (4y)

'H NMR (400 MHz, CDCl5)
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N-Butyl-3-cyclopropylquinolin-2-amine (4z)

'H NMR (400 MHz, CDCl5)
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2-(2-(Butylamino)quinolin-3-yl)ethan-1-ol (4aa)

'H NMR (400 MHz, CDCl5)

OH

\

NH

=S0¢

=56'1
=61

E880
=S0¢T

>l
o bl 14

fﬁ.d

=401
=01¢T
./mo,_

00°1

-1.0

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)

9.0

10.5

3C NMR (100 MHz, CDCl3)

v6'€1—
9€°07—
19" TE
SobE—
9" TH—

Y179~

899L
oo.hhv

ceLL

6L1Z1
8121
0€'€TI
09°$T1
L9z

809¢1—
Yo ovi—
91981—

OH

\

NH

N

o

o

—

=

I3

o

on

o

~

(=)

wy

=

O

o

[

=3

(=]

=3

0/\l/
m <t
2 o)}
& 175}

Oﬂ

-

-

=

on

-

o

wy

-

o

~

o1

=3

o)

-

o

=

o



4-(2-(Butylamino)quinolin-3-yl)butanenitrile (4ab)

'H NMR (400 MHz, CDCl,)
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Ethyl 2-(butylamino)quinoline-3-carboxylate (4ac)

'H NMR (400 MHz, DMSO-D6)
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2-(Butylamino)-N-methyl-N-phenylquinoline-3-carboxamide (4ad)

,CDCIy)

'H NMR (400 MHz
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3,3'-(1,4-Phenylene)bis(N-butylquinolin-2-amine) (4ae)
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3,3',3"-(Benzene-1,3,5-triyl)tris(N-butylquinolin-2-amine) (4af)

'H NMR (400 MHz, CDCl,)
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N-Butyl-6-fluoro-3-phenylquinolin-2-amine (4ag)

'H NMR (400 MHz, CDCl,)
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F NMR (375 MHz, CDCls)
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N-Butyl-6-chloro-3-phenylquinolin-2-amine (4ah)

'H NMR (400 MHz, CDCl5)
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6-Bromo-N-butyl-3-phenylquinolin-2-amine (4ai)

'H NMR (400 MHz, CDCl5)
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N-Butyl-6-methoxy-3-phenylquinolin-2-amine (4aj)

'H NMR (400 MHz, CDCl5)
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N-Butyl-6-phenoxy-3-phenylquinolin-2-amine (4ak)

'H NMR (400 MHz, CDCl5)
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6-(Allyloxy)-N-butyl-3-phenylquinolin-2-amine (4al)

'H NMR (400 MHz, CDCl5)
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2-(Butylamino)-3-phenylquinolin-6-yl trifluoromethanesulfonate (4am)

'H NMR (400 MHz, CDCl,)
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F NMR (375 MHz, CDCls)
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N-Butyl-6-morpholino-3-phenylquinolin-2-amine (4an)

'H NMR (400 MHz, CDCl,)
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N-Butyl-3-phenyl-7-(trifluoromethyl)quinolin-2-amine (4ao)

'H NMR (400 MHz, CDCl5)
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F NMR (375 MHz, CDCls)
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N-Butyl-7-chloro-3-phenylquinolin-2-amine (4ap)

'H NMR (400 MHz, CDCl,)
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N-Butyl-5-fluoro-3-phenylquinolin-2-amine (4aq)

'H NMR (400 MHz, CDCl,)
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F NMR (375 MHz, CDCls)
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N-Butyl-5-fluoro-3-phenylquinolin-2-amine (4ar)

'H NMR (400 MHz, CDCl,)
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N-Butyl-6,7-dimethoxy-3-phenylquinolin-2-amine (4as)

'H NMR (400 MHz, CDCl5)
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N-Butyl-7-phenyl-[1,3]dioxolo[4,5-g]quinolin-6-amine (4at)

'H NMR (400 MHz, CDCl,)
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N-Butyl-4-methyl-3-phenylquinolin-2-amine (4au)

'H NMR (400 MHz, CDCl,)
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N-Butyl-3,4-diphenylquinolin-2-amine (4av)

'H NMR (400 MHz, CDCl,)
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N-Butyl-6-chloro-3,4-diphenylquinolin-2-amine (4aw)

'H NMR (400 MHz, CDCl5)
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4-(5-Bromo-2-methoxyphenyl)-N-butyl-3-phenylquinolin-2-amine (4ax)

'H NMR (400 MHz, CDCl5)
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N-Cyclopropyl-3-phenylquinolin-2-amine (4ay)

'H NMR (400 MHz, CDCl5)
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N-Benzyl-3-phenylquinolin-2-amine (4az)

'H NMR (400 MHz, CDCl5)
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N*-Dimethyl-N2-(3-phenylquinolin-2-yl)ethane-1,2-diamine (4ba)
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3-(Methyl(3-phenylquinolin-2-yl)amino)-1-phenylpropan-1-ol (4bb)

6¢1
191
£9'1
91
991

wo.ﬁ*
0Ll

09'T—

POt
oo.m\

om.m.\

Ty
/

149 %

81°¢
61°¢

VTS S

0T

w811
00'1
*£0'¢

=L0l

=001

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
£1 (ppm)
13C NMR (100 MHz, DMSO-D6)

10.0

0T'LE
17°6¢€
LEGE
8C6¢
6L°6E
00°0F
1T0¥
oy
£9°0%

86°6V—

[0 Vi

8L €Tl
LO¥TI
117921
L9971
1TLT1
TLLTI

@w.wmﬂ\
LEGET—
9E9F1

:u.oEN
08861+

0

10

90 80 70 60 50 40 30 20

fl (ppm)

190 170 150 130 110

210

S125



N,N-Diethyl-3-phenylquinolin-2-amine (4bc)

'H NMR (400 MHz, CDCl,)
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4-(3-Phenylquinolin-2-yl)morpholine (4bd)

'H NMR (400 MHz, CDCl5)
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2-(3,4-Dihydroisoquinolin-2(1H)-yl)-3-(4-methoxyphenyl)quinolone (4be)

'H NMR (400 MHz, CDCl,)
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N,3-diphenylquinolin-2-amine (4bf)

'H NMR (400 MHz, CDCl,)
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N*,N*°-bis(3-Phenylquinolin-2-yl)decane-1,10-diamine (4bg)
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2-Methoxy-3-phenylquinoline (4bh)

'H NMR (400 MHz, CDCl,)
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2-Ethoxy-3-phenylquinoline (4bi)
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3-phenyl-2-(2,2,2-trifluoroethoxy)quinolone (4bj)

'H NMR (400 MHz, DMSO-D6)

148
Y
61'¢
e

o¥'L
PPl
6L
¥o'L
0L°L~E

667
8E'S

=0T

960
867
00T
€01

1071
=10

=001

10.5 9.5 8.5 7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5
f1 (ppm)

11.5

3C NMR (101 MHz, DMSO-D6)

0€' €Tl
9079C1
LE9T1
L6'9T1
86°8C1
19°8¢1
L8871
0L6Cl1

N__..of\

HoeEt-

0

10

90 80 70 60 50 40 30 20

fl (ppm)

190 170 150 130 110

210

S133



YF NMR (400 MHz, DMSO-D6)
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2-((1,1,1,3,3,3-Hexafluoropropan-2-yl)oxy)-3-phenylquinoline (4bk)

'H NMR (400 MHz, DMSO-D6)
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¥F NMR (375 MHz, DMSO-D6)
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2-(But-3-yn-1-yloxy)-3-phenylquinoline (4bl)
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2-Phenoxy-3-phenylquinoline (4bm)

'H NMR (400 MHz, CDCl5)
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2-(4-Methoxyphenoxy)-3-phenylquinoline (4bn)
'H NMR (400 MHz, CDCl,)
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Ethyl 4-((3-phenylquinolin-2-yl)oxy)benzoate (4bo)

'H NMR (400 MHz, CDCl5)
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4'-((3-Phenylquinolin-2-yl)oxy)-[1,1'-biphenyl]-4-carbonitrile (4bp)

'H NMR (400 MHz, CDCl,)
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2-((2-Bromophenyl)thio)-3-phenylquinoline (4bq)

'H NMR (400 MHz, CDCl5)

>0 ¥
69
L6'9
80'L—
PULS
oz L’
8z’

1§
mm,n\
8¢°L
3¢°L
09°L
9L

-

=
=14

Hﬁ:_ '

- \mmm”c_m

HMJW 0

7.1

7.9

fl (ppm)

.

M

860
o'l
€0l
60'l
SOy
Tl
€0l
£0'e
€01

12.0 10.5 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)
z, CDCl3

3C NMR (100 MH

TELL

Lszeyy
$9'ST1
€9°9T14
16921
95°LTIN

66LT1
60814

058714
PL 8T
€6'8T11
150€14
€8 1¢1]
08z
creetd
6951
L6SET
10°9¢€1

89°9L
oo.hww

§ 60°8¢€1

0

10

50 40 30 20

90 80 70 60

190 170 150 130 110

210

fl (ppm)

S142



2-(Decylthio)-3-phenylquinoline (4br)
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Dimethyl-2-(3-phenylquinolin-2-yl)malonate (4bs)

~—~
(a2}

'H NMR (400 MHz, CDC

€LE—

0T S—
9T'L

€L
9€" L1
L]
StL
L¥L
6t L
Pg Ly
%Sﬁ
85°L

oLt
oL
vL Ly
18°L]
€811
#0°8
P18
91'8

=09

=001

Lﬁmo z|
S0'E
ch_ [

2901

Aot}

uf:o,_

T

10.0

3C NMR (100 MHz, CDCly)

11.0

12.0

0.0

1.0

2.0

3.0

4.0

7.0 60 5.0
f1 (ppm)

8.0

9.0

9L'TE—
8€'86—

89°9L
co....._mv
CELL

LTLTI
Lel
1e°LTI
S1'8CI
9°8¢1
cecl
0s'6C1

89°6C1
Pectl
89t
mm.wmﬁx
ao.wi\
00°CsI
C8'LIT—

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

-10

0

10

f1 (ppm)

S144



1,3-Diphenyl-2-(3-phenylquinolin-2-yl)propane-1,3-dione (4bt)

'H NMR (400 MHz,
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Ethyl 2-(3-phenylquinolin-2-yl)acetate (4bu)
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'H NMR (400 MHz, CDCl,)

N-(2-(1H-indol-3-ylethyl)-3-phenylquinolin-2-amine (4bv)
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5,6-Dimethoxy-2-((1-(3-phenylquinolin-2-yl)piperidin-4-yl)methyl)-2,3-dihydro-1H-inden-1-one (4bw)

'H NMR (400 MHz, CDCl,)
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N-((7-1sopropyl-1,4a-dimethyl-1,2,3,4,4a,9,10,10a-octahydrophenanthren-1-yl)methyl)-3-phenylquinolin-2-amine

(4bx)

'H NMR (400 MHz, CDCl5)
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8-Chloro-11-(1-(3-phenylquinolin-2-yl)piperidin-4-ylidene)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine
(4by)

Lo C -
0£'T -
e F o
$ET]
8E°T] i
SHT | =
VT S
08T ( i
(A _ Syog
vL T m L= 69°0¢
9.7 | - 8¢€°1€
LU 4 L LO'TE
6L — . §T0S
18°TH o 65705
s - Foie
om.m._x | S0 |
0Tt - Fezz |
et Lz [ en 89°9L ]
£€°€] | I oqnhv 5
9£°€ TELL
68'¢ | v O
. 4\'/
¢ E !
85°¢] | &
055, 2 pozT /o
a L e® st O
904y 80°LT1 Y
triy L £F LTI
62 Ly - L58TI /N )
1€'L oo | € z8'8zl
MM.MJ %3 60051’ O
+ e b A\
oved R Jsot , ]
Lt - = eTf mmum~N _
o Ar 95911
) wm; L €V LST- —%
| feoe zess1’
Le's — =001 v
. =]
i -
75 6¢ O
668 2
v
|- QJ. C
N
r T
- =
R~
- O
—
- ~
x
p=
Pz
O
o
—

'H NMR (400 MHz, CDC

0

10

50 40 30 20

90 80 70 60

f1 (ppm)
S150

190 170 150 130 110

210




1-((3-Phenylquinolin-2-yl)oxy)decahydropyrimido[1,2-a]azepine (4bz)

'H NMR (400 MHz, CDCl,)
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13-Methyl-3-((3-phenylquinolin-2-yl)oxy)-6,7,8,9,11,12,13,14,15,16-decahydro-17H-cyclopenta[a]phenanthren-17-

one (4ca)
'H NMR (400 MHz, CDCls)
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2-((2,8-Dimethyl-2-(4,8,12-trimethyltridecyl)chroman-6-yl)oxy)-3-phenylquinoline (4cb)

'H NMR (400 MHz, CDCl,)
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N-Benzyl-3-(2-bromophenyl)quinolin-2-amine (4cc)

'H NMR (400 MHz, CDCl,)
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6-Bromo-3-(diethoxymethyl)-N-(4-methoxybenzyl)quinolin-2-amine (4cd)

'H NMR (400 MHz, CDCl5)
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3-(Diethoxymethyl)-N-(4-methoxybenzyl)-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinolin-2-amine (4cd")

'H NMR (400 MHz, CDCl,)
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6-(3-Chloropyridin-2-yl)-3-(diethoxymethyl)-N-(4-methoxybenzyl)quinolin-2-amine (4cd")

'H NMR (400 MHz, CDCl5)
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6-(3-Chloropyridin-2-yl)-2-((4-methoxybenzyl)amino)quinoline-3-carbaldehyde (4ce)

'H NMR (400 MHz, CDCl,)
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(1R, 2R)-N* N-Di(quinolin-2-yl)cyclohexane-1,2-diamine (4cf)
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H,Quin-BAM*HOTT (4cf?)

'H NMR (400 MHz, CDCl,)
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3-Phenylquinolin-2(1H)-one (8a)

'H NMR (400 MHz, DMSO-D6)
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3-(Pyridin-2-yl)quinolin-2(1H)-one (8b)

Hz, DMSO-D6)
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3-(Thiophen-3-yl)quinolin-2(1H)-one (8c)

'H NMR (400 MHz, DMSO-D6)

-10

0

10

L 2
S
M =
| o
ol
6v'T— —_—
(=) S
B 3 05'6€—
9¢7¢— — i
LTL
81°L M3
0T'L
€L I
veEL l o
9L “
YL i
6L o
8¢L | 28 .

: SE 8OV
68 L 2 e
65°L 61T
09'L1 -y, €6'7C1
0L'Ly e —{ A B £1'sTl
MM = — 001 €8°5T1

a\Y 7 . 7
e o ovLeiy

: & 6°LTT
LESY — 66'6C1
0r'8 w I bS'SET
78 [ o LT9ET

& TLLET
L —~ 18091
[{e]
S A
L2 G
- 0O
)
=
S N
- N
I T
66'11— [Ii 001} < W
- g
L p—
nd
=
zZ
O
3

f1 (ppm)
S163

210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20




3-(Naphthalen-2-yl)quinolin-2(1H)-one (8d)

'H NMR (400 MHz, DMSO-D6)
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3-(Benzo[b]thiophen-3-yl)quinolin-2(1H)-one (8e)
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'H NMR (400 MHz, DMSO-D6)

3-(3,5-Dimethylisoxazol-4-yl)quinolin-2(1H)-one (8f)
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2,3-Dihydrofuro[2,3-b]quinolone (9a)
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'H NMR (400 MHz, CDCI
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6-Fluoro-2,3-dihydrofuro[2,3-b]quinoline (9b)
'H NMR (400 MHz, CDCl,)
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'H NMR (400 MHz, CDCl,)

6-Bromo-2,3-dihydrofuro[2,3-b]quinoline (9¢)
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1-(4-Chlorobenzyl)-2,3-dihydro-1H-pyrrolo[2,3-b]quinoline (9d)
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5H-Isochromenol3,4-b]quinolone (9e)

'H NMR (400 MHz, CDCl5)
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4-Methyl-2,3-dihydrofuro[2,3-b]quinoline (9f)

'H NMR (400 MHz, CDCl,)
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3,4-Dihydro-2H-pyrano[2,3-b]quinolone (99g)

'H NMR (400 MHz, CDCl5)

¥0°T
§0°T
90T
80T
80T
60T
e
L67T

mo.mw
00°¢

ey
Sy
Piad

-

1€°L
€L
€€°L
€L
seL
bs'L
bS]
S
9514
96°L1
851
€9°L1
$9°L

6LL

N —
20:09
7ol B

\

=80T

=807

=007

€0°1
=s0°l
=T0'l

P60
Mmo.—

8.0 7.0 6.0 50 40 3.0 2.0 1.0 0.0
f1 (ppm)

9.0

10.5

3C NMR (100 MHz, CDCly)

12.0

96°1C~
L9ST—

99°L9—

wo.on
oo .KN
ceLL

L6811
€0VT1
LESTI
LS9T1
LO6T1
LYLET—

SI9v1—

S6°651—

\

0

10

90 80 70 60 50 40 30 20

f1 (ppm)

190 170 150 130 110

210

S174



6-Benzyl-6H-indolo[2,3-b]quinoline (10)

'H NMR (400 MHz, CDCl5)
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N-(2-formylphenyl)-2-phenylacetamide (11)
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N-(2-Formylphenyl)-4-methyl-N-(phenylethynyl)benzenesulfonamide (12)
'H NMR (400 MHz, CDCl,)
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3-Phenyl-1-tosylquinolin-2(1H)-one (13)

'H NMR (400 MHz, CDCl5)
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2-((Triphenyl-A>-phosphanylidene)amino)benzaldehyde (14)

'H NMR (400 MHz, CDCl,)
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