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General information

All the compounds were commercial grade and used without further purification. Organic extract
were dried over anhydrous sodium sulphate. Solvents were removed in a rotary evaporator under

reduce pressure. Silica gel (60—120 mesh size) was used for the column chromatography. Reactions
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were monitored by TLC on silica gel 60 F254 (0.25 mm). NMR spectra were recorded in CDCl; with
tetramethylsilane as internal standard for proton NMR (400 and 600 MHz) CDClI; solvent as internal
standard for *C NMR (100 and 150 MHz). HRMS spectra were recorded using ESI mode. IR spectra

were recorded in KBr or neat.

General Procedure for the Synthesis of Starting Substrates. Compounds 1-34 were synthesized

following the modified literature procedure.!-3

Br
| (i) [Pd(PPh3),Clo] = | (iii) [Pd(PPh3),Cl,] O
Cul, Et3N ‘©\/+ :© Cul, EtN
NH, B

TMS-aceterne' N, rt o é
NH, N,, rt,4 h 2 Br over night O
(ilK,CO3 (2 eq.) NH,
MeOH, rt, 3 h

A 50 mL oven dried round bottom flask was charged with a magnetic stir-bar, [Pd(PPh;),Cl;]
(0.04 mmol; 28 mg), Cul (0.08 mmol; 15.2 mg) and 2-iodo aniline (2 mmol; 438 mg). Maintaining an
atmosphere of nitrogen, triethylamine (15 mL) was added to the reaction mixture followed by a drop
wise addition of trimethylsilylacetylene (3.0 mmol; 294 mg). The resultant reaction mixture was
further stirred at room temperature and the progress of the reaction was monitored by TLC. Once all
the 2-iodoaniline was consumed, the mixture was diluted with ethyl acetate (10 mL) and filtered
through the celite and washed with ethyl acetate (2 x 5 mL). The filtrate was evaporated under
reduced pressure and the compound was purified using silica column (60-120 mesh). The TMS-
ethynylaniline so obtained was dissolved in MeOH (3 mL) followed by addition of anhydrous K,CO;
(2 equiv.) and the reaction mixture was stirred at room temperature for 5 h. Upon completion of the
reaction MeOH was removed under reduced pressure, it was admixed with ethyl acetate (20 mL) and

the resultant solution was washed with water (3 x 10 mL). The ethyl acetate layer was concentrated
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under reduced pressure. The resultant product 2-ethynylaniline so obtained (77%, 180 mg) was used
in the next step without any further purification.

A 25 mL oven dried round bottom flask was charged with a magnetic stir-bar, [Pd(PPh;),Cl;]
(0.02 mmol; 14 mg), Cul (0.04 mmol; 7.6 mg) and 1-bromo-2-iodobenzene (1.2 mmol; 338 mg). To
this was added triethylamine (8 mL) under an atmosphere of nitrogen followed by the dropwise
addition of 2-ethynylaniline (1.0 mmol; 117 mg). The resultant reaction mixture was then allowed to
stir at room temperature for overnight. Once the reaction was complete, the mixture was diluted with
ethyl acetate (10 mL) and was filtered through a bed of celite and wash with ethyl acetate (2 x 5 mL).
The organic layer was concentrated under reduced pressure and purified using column
chromatography (Silica gel: 60-120 mesh; ethyl acetate:hexane 3:97) giving product 2-((2-
bromophenyl)ethynyl)aniline in 66% yield (178 mg).

1. Bhunia, S.; Ghorpade, S.; Huple, D. B.; Liu, R.-S. Angew. Chem., Int. Ed. 2012, 51, 2939.

2. Odedra, A.; Datta, S.; Liu, R.-S. J. Org. Chem. 2007, 72, 3289.

3. Shu, C.; Chen, C.-B.; Chen, W.-X; Ye, L.-W. Org. Lett. 2013, 15, 5542.
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Table S1. Optimization of CO Source Their Quantity, Additive, Solvent and Temperature”

Entry Catalyst (mol %) CO Source Additive Solvent Temp °C  Yield®
(equiv.) (equiv.)

1 Cu(OAc);, (10) Cs,CO; (3)  L-alanine (2) DMSO 130 57
2 Cu(OAc), (10) Cs,CO; (3) - DMSO 130 55
3 Cu(OAc), (10) K,COs5 (3 - DMSO 130 <8
4 Cu(OAc), (10) Na,CO5(3) - DMSO 130 00
5 Cu(OAc), (10) KHCO; (3) - DMSO 130 00
6 Cu(OAc), (10) NaHCO; (3) - DMSO 130 00
7 Cu(OAc); (10) Cs,CO; (4) - DMSO 130 62
8 Cu(OAc), (10) Cs,CO5 (6) - DMSO 130 63
9 Cu(OAc), (10) Cs,CO;5 (4) - DMA 130 <10
10 Cu(OAc), (10) Cs,CO; (4) - DMF 130 <6
11 Cu(OAc); (10) Cs,COs3 (4) - Mesitylene 130 00
12 Cu(OAc), (10) Cs,CO5 (4) - DCE 130 00
13 Cu(OAc), (10) Cs,CO;5 (4) - DMSO 150 59
14 Cu(OAc), (10) Cs,CO; (4) - DMSO 110 53

“Reaction conditions: 2-((2-bromophenyl)ethynyl)aniline (1) (0.2 mmol), Cu(OAc), (10 mol%), CO source, additives, DMSO (3

mL), temperature, 24 h. *Isolated yield.
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Table S2. Final Screening of Different Copper Salt and Their Loading and Additives”

NH; Cu catalyst
additive -~
Cs,CO3 (4 equiv.)
DMSO, 130 °C
Br
Entry Catalyst (mol %) Cs,CO; (equiv.)  Additive (equiv.)  Yield?
1 Cu(OAc);, (10) Cs,CO5 (4) - 62
2 Cu(OTH), (10) Cs,CO5 (4) - 59
3 Cu(CsHF¢0O,), (10) Cs,CO5 (4) - 53
4 CuBr;, (10) Cs,CO5 (4) - 52
5 CuCl, (10) Cs,CO5 (4) - 56
6 Cul (10) Cs,CO3 (4) - 60
8 CuBr (10) Cs,CO3 (4) - 56
9 CuClI (10) Cs,CO3 (4) - 51
10 Cu(OAc);, (10) Cs,CO5 (4) Ag,CO;5 (1) 69
11 Cu(OAc), (10) - Ag,CO; (4) 00
12 Cu(OAc), (10) Cs,CO3 (4) Ag(OCOCF;3) (1) 61
13 Cu(OAc), (10) Cs,CO5 (4) Ag(OSO,CF;) (1) 54
14 Cu(OAc); (20) Cs,CO5 (4) Ag,COs (1) 69
15 Cu(OAc), (5) Cs,CO; (4) Ag,CO; (1) 67
16 - Cs,CO3 (4) Ag,COs (1) <10

“Reaction conditions: 2-((2-bromophenyl)ethynyl)aniline (1) (0.2 mmol), copper salts, Cs,CO; (0.8 mmol),
additives, DMSO (3 mL) at 130 °C for 24 h. *Isolated yield.

General Procedure for the Synthesis of Benzofuro|[3,2-c]quinolin-6(5H)-one (1a):

A round bottom flask with a magnetic stir bar was charged with 2-((2-bromophenyl)ethynyl)aniline
(1) (0.2 mmol, 54 mg), Cu(OAc); (5 mol%, 0.01 mmol, 1.81 mg), Ag,CO; (1 equiv., 0.2 mmol, 55
mg), Cs,CO; (4 equiv., 0.8 mmol, 260 mg) in 3 mL of DMSO. The reaction mixture was stirred in a
preheated oil bath at 130 °C. The reaction was taken out after 24 h and was diluted with EtOAc (15
mL) and filtered through a celite pad. Filtrate was washed with water (2 x 5 mL) and water layer was
further extracted with ethyl acetate (2 x 5 mL). After evaporation of the solvent, the crude mixture
was purified by column chromatography using silica gel and hexane/ethyl acetate (4 : 1) as eluent to

give product benzofuro[3,2-c]quinolin-6(5H)-one (1a) in (31.5 mg, 67 % yield).
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Crystallographic Description:

Crystal data were collected with Bruker Smart Apex-II CCD diffractometer using graphite
monochromatedMoKa radiation (A = 0.71073 A) at 298 K. Cell parameters were retrieved using
SMART [@ software and refined with SAINT!® on all observed reflections. Data reduction was
performed with the SAINT software and corrected for Lorentz and polarization effects. Absorption
corrections were applied with the program SADABSI?l. The structure was solved by direct methods
implemented in SHELX-97[°! program and refined by full-matrix least-squares methods on F2. All
non-hydrogen atomic positions were located in difference Fourier maps and refined anisotropically.
The hydrogen atoms were placed in their geometrically generated positions. Colorless crystals were
isolated in block shape from ethyl acetate at room temperature.

a. SMART V 4.043 Software for the CCD Detector System; Siemens Analytical Instruments
Division: Madison, WI, 1995.

b. SAINT V 4.035 Software for the CCD Detector System; Siemens Analytical Instruments
Division: Madison, WI, 1995.

c. Sheldrick, G. M. SHELXL-97, Program for the Refinement of Crystal Structures; University
of Gottingen: Gottingen (Germany), 1997.

Crystallographic description of 2-Fluorobenzofuro[3,2-c]quinolin-6(5H)-one (8a): C;sHsFNO,
crystal dimensions 0.35 x 0.25 x 0.21lmm, M, = 253.22, Triclinic, space group P 21 21 21 ,a =
5.4675(3), b = 9.3791(7),c = 11.1931(9)A, a = 84.624 © (5), B = 79.858° (4), y = 82.835° (4), V =
559.09 (7)A3, Z =2, peaica = 1.504g/cm?, 1 = 0.112mm!, F(000)= 260.0, reflection collected / unique
= 1974 / 1921, refinement method = full-matrix least-squares on F2, final R indices [I> 20(])]: R, =
0.0759, wR, = 0.1537, R indices (all data): R; = 0.1528, wR, = 0.1537, goodness of fit = 0.931.

CCDC-1453512 for 2-Fluorobenzofuro[3,2-c]quinolin-6(5H)-one (8a) contains the supplementary
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crystallographic data for this paper. These data can be obtained free of charge from The Cambridge

Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.

cw J\“ > “[/
& c/v\ /&i /\cs CSf
I / \ca
Nl

o

Figure S1. Ortep view with ellipsoid at 50% probability of the compound 8a.
Mechanistic Investigation:
I. Control Experiments.

(a) Reaction under an Argon Atmosphere.

Cu(OAc); (5 mol%) H (0]
Cs,CO3 (4 equiv.)

Ag>COs3 (1 equiv.)

DMSO, 130 °C
Br Ar atmoshphere

NH;

(1a, 61%)

(b) Reaction in the Presence of Dry DMSO in Argon Atmosphere.

NH, Cu(OAc); (5 mol%) N o
O Cs,CO; (4 equiv.)
" X Ag>CO3 (1 equiv.)
1 dry DMSO, 130 °C . ¢
@) Br Ar atmoshphere (1a, 59%)

Formation of product 1a in both argon atmospheres as well as in anhydrous DMSO ruled out the

possibility of involvement of atmospheric oxygen and water present in commercial grade solvent.


http://www.ccdc.cam.ac.uk/data_request/cif
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HRMS spectra of reaction with CO, instead of Cs,COj; in presence of DBU.

Sample Name WA-CO2 Position Vial 1 Instrument Name Instrument 1 User Name
Inj Vol ] InjPosition SampleType Sample IRM Calibration Status Al Tons Missed
Data Filename  WA-CO2.d ACQ Method ‘Comment Acquired Time 1/29/2016 11:58:17 AM

x10 6 [+ESI Scan (15.2 sec) Frag=135.0V WA-CO2.d

2.5 236.0759
2.2
2.14

2
1.9
1.8
1.7
1.6

.5

153.1410

132.9063

ol | ‘!L iz gl Al b L oub L ;

I " L, L
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vS. Mass-to-Charge (m/z)

When a reaction was performed in the presence of CO, using DBU as base in absence of Cs,COs3,

formation of product 1a in 42% vyield suggests that in our protocol reaction follows the similar path.
p y gg p p
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II. Analysis of reaction mixture. HRMS spectra:

(a) After 15 minutes without expansion.

Sample Name Unavailable
Inj Vol Unavailable
Data Filename ~ WA-15MIN.d

Position Unavailabl
InjPosition Unavailable
ACQ Method

Name L
SampleType Unavailable
Comment

unavailable

Sample information is

User Name
IRM Calibration Status
Acquired Time

Unavailable
All Tons Missed
Unavailable

+ESI Scan (11.0 sec) Frag=135.0vV WA-15MIN.d

272.0083

(1

(B-E)

(1a)

236.0715

352.0197 337 oggo

Lo H !

210.9186

(- L

oll,

AL L

L

200 220 240 260 280 300 320 340 36!

0 380 4
Counts vs. Mass-to-Charge (m/z)

Expansion:

Name L
ype L
Comment

Sample Name L i u
Inj Vol L o1 L
Data Filename  WA-15MIN.d ACQ Method

unavailable

00

420

Sample information is

440

4860

User Name
IRM Calibration Status
Acquired Time

480 500

Unavailable
All Tons Missed
Unavailable

x10 4 [+ESI Scan (10.1 sec) Frag=135.0V WA-15MIN.d
o

315.9960

(B-E)

317.9939

8.5
a

7.5

1.5 b

0.5

1 I | I T || TS

m

312 313 314 315 316 317 318 319
Counts vs. Mass-to-Charge (m/z)

32

321

322

323
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(b) After 30 minutes.

Sample Name  Unavailable Position Name il User Name Unavailable

Inj Vol njl il ¥P il IRM Calibration Status Al Tons Missed

Data Filename  WA-30MIN.d ACQ Method Comment Sample informationis  Acquired Time Unavailable
unavailable

x10 5 |*+ESI Scan (9.6 sec) Frag=135.0V WA-30MIN.d
3.8

3.6

272.0009 2y 2446

) (B-E)

3.4
3.2

28
2.6
2.4 (1a)

2.2 236.0732
385.0948
1.8
1.6
1.44
1.2

o.8 210.9203

0.4

=y Jﬁ ALl

i I
200 220 240 260 280 300

L, L ;U. Loy L‘l‘u

L . L L
320 340 360 380 400 4
Counts vs. Mass-to-Charge (mi/z) 207 440 400" 480 1800

(c) After 1 h.

Sample Name  Unavailable Position Unavaliabie Instrument Name  Unavailable User Name Unavailable

Inj Vol Unavailable InjPosition Unavailable SampleType Unavailable IRM Calibration Status Al Tons Missed

Data Filename  WA-LHR.d ACQ Method Comment Sample information is  Acquired Time Unavailsble
unavailable

«10 5 [+ESI Scan (12.6 sec) Frag=135.0v WA-1HR.d
2.7 272‘r:93
26
zs (N
2.4
2.3
22
2.1
2
1.9
1.8

1.7
1.6 317.2440

1.5 (B-E)

1.4

13 (la)

i 236.0727
11

1
0.9
0.8
0.7
0.6
0.5
0.4

:z L Ly 4 \LM[ ..“I L Lk i “:“LLL l | " |H

41 E 270 280 290 300 310 320 330 340 360 370 380 390 400
=R A En Ren Counts vs. Mass-to-Gharge (mvz)

378.7974

Analysis of reaction mixture after different time interval reveals that the intermediate B-E is proposed
in reaction mechanism might be formed. Since all the intermediate have same molecular weight, that

may be the reason we find only one peak of all intermediate.
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Representative spectral data of starting material

O NH,

A

Br

2-((2-Bromophenyl)ethynyl)aniline (1):

Yellowish solid: TH NMR (400 MHz, CDCl;): § (ppm) 4.48 (bs, 2H), 6.71 (d, 2H, J = 7.6 Hz), 7.14
(t, 2H, J = 8.0 Hz), 7.27 (t, 1H, J = 7.6 Hz), 7.38 (d, 1H, J = 7.6 Hz), 7.54 (d, 1H, J = 7.6 Hz), 7.59
(d, 1H, J = 8.4 Hz); 3C NMR (100 MHz, CDCl3): 8 (ppm) 91.2, 93.5, 107.4, 114.5, 117.9, 125.2,
125.7, 127.3, 129.3, 130.4, 132.2, 132.5, 133.1, 148.6; IR (KBr): 3304, 3207, 2961, 2852, 2753,
2206, 1624, 1490, 1313, 1023, 740 cm™'; HRMS (ESI): calcd. for C 4H;(BrN* [M + H*] 272.0069;

found 272.0075.

NH,

H3C %

Br

2-((2-Bromophenyl)ethynyl)-4-methylaniline (2):

White solid: TH NMR (400 MHz, CDCLy): & (ppm) 2.24 (s, 3H), 4.36 (bs, 2H), 6.66 (d, 1H, J = 8.4
Hz), 6.98 (d, 1H, J = 8.4 Hz), 7.17 (t, 1H, J = 8.0 Hz), 7.22 (s, 1H), 7.30 (t, 1H, J = 7.6 Hz), 7.56 (d,
1H, J = 8.0 Hz), 7.62 (d, 1H, J = 8.0 Hz); 3C NMR (100 MHz, CDCL): & (ppm) 20.6, 91.4, 93.3,
107.4, 114.7, 124.8, 125.8, 127.2, 127.3, 129.3, 131.3, 132.2, 132.5, 133.1, 146.1; IR (KBr): 3293,
3182, 3060, 2916, 2197, 1627, 1497, 1428, 1316, 1024, 812 cm’; HRMS (ESI): caled. for

CisH;pBrN* [M + H] 286.0226; found 286.0223.
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O NH»
'Bu

A

Br

2-((2-Bromophenyl)ethynyl)-4-(zert-butyl)aniline (5):

Gummy: 'H NMR (400 MHz, CDCl;): § (ppm) 1.18 (s, 9H), 4.28 (bs, 2H), 6.56 (d, 1H, J = 8.8 Hz),
7.03 (dt, 1H, J = 7.6 Hz), 7.09 (dd, 1H, J = 8.4 Hz), 7.16 (t, 1H, J = 7.6 Hz), 7.30 (d, 1H, J = 2.4 Hz),
7.47 (dt, 2H, J = 7.6 Hz); 3C NMR (100 MHz, CDCls): § (ppm) 31.5, 34.0, 91.8, 93.0, 106.8, 114.4,
125.1, 125.7, 127.3, 127.8, 128.6, 129.2, 132.4, 133.0, 140.6, 146.3; IR (KBr): 3295, 7982, 3059,
2916, 2195, 1630, 1495, 1430, 1311, 1030, 815 cm™ HRMS (ESI): caled. for CisH;sBrN* [M + H*]

328.0695; found 328.0699.

O NH,
F

A

Br

2-((2-Bromophenyl)ethynyl)-4-fluoroaniline (8):

Brown solid: 'TH NMR (400 MHz, CDCls): 8 (ppm) 4.31 (bs, 2H), 6.67 (dd, 1H, J= 8.8 Hz), 6.90 (td,
1H, J=8.4 Hz), 7.10 (dd, 1H, J = 8.8 Hz), 7.20 (t, 1H, J= 8.4 Hz), 7.31 (t, 1H, J= 8.0 Hz), 7.57 (d,
1H, J = 8.0 Hz), 7.63 (d, 1H, J = 8.8 Hz); 3C NMR (100 MHz, CDCl;): & (ppm) 90.2, 94.1, 108.1,
108.2, 115.2, 117.5, 117.7, 117.8, 117.9, 125.3, 127.4, 129.7, 132.6, 133.3, 145.1, 154.1, 156.5; IR
(KBr): 3306, 3185, 3069, 2926, 2851, 2199, 1626, 1492, 1426, 1200, 1023, 868 cm''; HRMS (ESI):

calcd. for C;4HgBrFN* [M + H*] 289.9975; found 289.9980.
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2-((2-Bromo-5-chlorophenyl)ethynyl)aniline (16):

Brown solid: "H NMR (400 MHz, CDCLy): & (ppm) 4.45 (bs, 2H), 6.70 (t, 2H, J = 7.6 Hz), 7.13 (q,
2H, J = 8.0 Hz), 7.35 (d, 1H, J = 7.6 Hz), 7.50 (d, 2H, J = 9.2 Hz); *C NMR (100 MHz, CDCLy): §
(ppm) 92.4, 92.6, 106.9, 114.6, 118.0, 123.1, 127.2, 129.4, 130.8, 132.4, 132.6, 133.4, 133.5, 148.7;
IR (KBr): 3412, 3318, 2961, 2919, 2851, 2199, 1621, 1457, 1314, 1158, 1024, 845cm'; HRMS

(ESI): calcd. for C4HoBrCIN* [M + H*] 305.9680; found 305.9686.

O NH,

A

o8
Br

2-((2-Bromo-5-fluorophenyl)ethynyl)aniline (17):

White solid: "H NMR (400 MHz, CDCls): & (ppm) 4.45 (bs, 2H), 6.72 (d, 2H, J = 7.2 Hz), 6.90 (td,
1H, J = 8.4 Hz), 7.16 (t, 1H, J= 7.6 Hz), 7.26 (dd, 1H, J= 8.8 Hz), 7.38 (d, 1H, J= 7.6 Hz), 7.54 (dd,
1H, J = 5.2 Hz); 3C NMR (100 MHz, CDCl;): § (ppm) 92.4, 92.6, 106.8, 114.6, 116.8, 117.0, 118.0,
119.6, 119.7, 119.8, 127.2, 130.8, 132.4, 133.7, 133.8, 148.7, 160.3, 162.8; IR (KBr): 3421, 3325,
3072, 2913, 2201, 1623, 1567, 1465, 1310, 1200, 1101, 860 cm'; HRMS (ESI): caled. for

C14HoBrFN* [M + H*] 289.9975; found 289.9982.
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Spectral data of product

Benzofuro|3,2-c]quinolin-6(5H)-one (1a):

Brown solid; m.p. 307-309 °C; '"H NMR (600 MHz, DMSO-dg): 6 (ppm) 7.33 (t, IH, J = 7.8 Hz),
7.45 (t, 1H, J="7.2 Hz), 7.49-7.52 (m, 2H), 7.59 (t, 1H, J=7.8 Hz), 7.80 (d, 1H, J= 6.6 Hz), 8.05 (d,
1H, J= 8.4 Hz), 8.11 (d, 1H, J = 7.8 Hz), 12.00 (s, 1H); 13C NMR (150 MHz, DMSO-dg): 6 (ppm)
110.0, 110.8, 111.7, 116.2, 121.1, 121.2, 122.3, 123.8, 124.5, 126.2, 130.7, 138.4, 154.8, 157.8,

159.1; IR (KBr): 2923, 2852, 1684, 1449, 1368, 1106, 1018, 734 cm'; HRMS (ESI): calcd. for

CisHoNO," [M + H*] 236.0706; found 236.0714.

2-Methylbenzofuro|3,2-c]|quinolin-6(5H)-one (2a):

Brown solid; m.p. 317-318 °C; 'H NMR (600 MHz, DMSO-ds): & (ppm) 2.42 (s, 3H), 7.40-7.44 (m,
2H), 7.47 (t, 1H, J= 7.8 Hz), 7.51 (t, 1H, J = 7.8 Hz), 7.83 (t, 2H, J = 7.8 Hz), 8.10 (d, 1H, J = 7.2
Hz), 11.92 (s, 1H); 3C NMR (150 MHz, DMSO-ds): & (ppm) 20.5, 110.0, 110.6, 111.8, 116.1, 120.6,
121.2, 123.9, 124.6, 126.3, 131.7, 132.2, 136.5, 154.8, 157.8, 159.0; IR (KBr): 2923, 2853, 1667,

1452, 1338, 1255, 1108, 744 cm!'; HRMS (ESI): calcd. for C,H;;NO," [M + H*] 250.0863; found

250.0870.
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2-Butylbenzofuro[3,2-c]quinolin-6(5H)-one (3a):

Brown solid; m.p. 211-214 °C; '"H NMR (400 MHz, DMSO-dg): 6 (ppm) 0.89 (t, 3H, J = 7.6 Hz),
1.28-1.35 (m, 2H), 1.55-1.63 (m, 2H), 2.67 (t, 2H, J= 7.6 Hz), 7.43 (s, 2H), 7.46 (d, 1H, J=7.6 Hz),
7.50 (t, 1H, J= 6.8 Hz), 7.81 (d, 2H, J = 6.4 Hz), 8.10 (d, 1H, J= 7.2 Hz), 11.93 (s, 1H); 3C NMR
(100 MHz, DMSO-dg): 6 (ppm) 13.8, 21.7, 33.1, 34.2, 109.9, 110.6, 111.8, 116.2, 119.9, 121.2,
123.9, 124.6, 126.2, 131.5, 136.6, 136.7, 154.8, 157.8, 159.0; IR (KBr): 2957, 2924, 2854, 1664,

1450, 1180, 1086, 746 cm!; HRMS (ESI): caled. for C;oH;7NO," [M + H'] 292.1332; found

292.1335.

pr

2-Isopropylbenzofuro[3,2-c]quinolin-6(5H)-one (4a):

White solid; m.p. 257-260 °C; 'H NMR (400 MHz, DMSO-dg): & (ppm) 1.28 (d, 6H, J = 6.8 Hz),
3.01-3.10 (m, 1H), 7.47 (t, 2H, J = 8.4 Hz), 7.50-7.56 (m, 2H), 7.85 (d, 1H, J = 8.0 Hz), 7.89 (s, 1H),
8.11 (dd, 1H, J=7.6 Hz), 11.96 (s, 1H); 13C NMR (100 MHz, DMSO-ds): 4 (ppm) 23.9, 33.0, 109.9,
110.6, 111.8, 116.3, 117.8, 121.2, 123.9, 124.6, 126.3, 129.9, 136.8, 142.7, 154.8, 157.9, 159.0; IR

(KBr): 2957, 2923, 2852, 1665, 1453, 1183, 1025, 887 cm'; HRMS (ESI): calcd. for CsH;sNO," [M

+ H*] 278.1176; found 278.1179.
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2-(Tert-butyl)benzofuro[3,2-c]quinolin-6(SH)-one (5a):

Brown solid; m.p. 330-333 °C; 'H NMR (400 MHz, DMSO-dy): 6 (ppm) 1.36 (s, 9H), 7.47 (d, 2H, J
=8.8 Hz), 7.52 (td, 1H, J= 7.2 Hz), 7.72 (dd, 1H, J= 8.8 Hz), 7.86 (d, 1H, J=7.6 Hz), 7.96 (d, 1H, J
= 2.0 Hz), 8.10 (dd, 1H, J = 7.6 Hz), 11.96 (s, 1H); 3C NMR (100 MHz, DMSO-dg): & (ppm) 31.1,
34.4,109.9,110.2, 111.9, 116.2, 116.5, 121.2, 123.9, 124.6, 126.2, 129.0, 136.5, 145.0, 154.8, 158.1,
159.1; IR (KBr): 2961, 2901, 2846, 1664, 1450, 1334, 1045, 994 cm'!; HRMS (ESI): calcd. for

CioH17NOy" [M + H*] 292.1332; found 292.1340.

2,3-Dimethylbenzofuro[3,2-c]quinolin-6(5H)-one (6a):

Light yellow solid; m.p. 295-298 °C; TH NMR (400 MHz, DMSO-ds): & (ppm) 2.30 (s, 6H), 7.24 (s,
1H), 7.43-7.51 (m, 2H), 7.76 (s, 1H), 7.79 (d, 1H, J = 8.0 Hz), 8.07 (d, 1H, J = 7.2 Hz), 11.82 (s,
1H); 13C NMR (100 MHz, DMSO-dy): & (ppm) 19.0, 20.1, 108.7, 109.1, 111.7, 116.4, 120.9, 121.1,
124.0, 124.5, 126.0, 131.2, 136.9, 140.5, 154.6, 157.9, 159.1; IR (KBr): 2959, 2924, 2853, 1658,

1450, 1145, 1000, 864, 743 cm!; HRMS (ESI): calcd. for C17H3NO,™ [M + H*] 264.1019; found

264.1025.
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2-Chlorobenzofuro[3,2-c]quinolin-6(5H)-one (7a):

Yellowish brown solid; m.p. 310-312 °C ;'"H NMR (400 MHz, DMSO-dg): 6 (ppm) 7.48—7.57 (m,
3H), 7.66 (d, 1H, J = 8.8 Hz), 7.86 (d, 1H, J = 8.4 Hz), 8.07 (s, 1H), 8.11 (d, IHJ="7.6 Hz), 12.17 (s,
1H); 3C NMR (100 MHz, DMSO-dy): 6 (ppm) 110.9, 111.89, 111.94, 118.2, 120.3, 121.4, 123.5,
124.8, 126.5, 126.8, 130.8, 137.0, 154.9, 156.6, 158.8; IR (KBr): 2958, 2925, 2854, 1658, 1454,

1259, 1104, 1023, 810 cm'; HRMS (ESI): calcd. for C;sHsCINO,™ [M + H*] 270.0316; found

270.0320.

2-Fluorobenzofuro|3,2-c]quinolin-6(5H)-one (8a):

Light brown solid; m.p. 303-305 °C; "TH NMR (400 MHz, DMSO-d): 6 (ppm) 7.46—7.56 (m, 4H),
7.83 (t, 2H, J = 8.0 Hz), 8.11 (d, 1H, J = 7.6 Hz), 12.08 (s, 1H); 3C NMR (100 MHz, DMSO-d): 3
(ppm) 106.3, 106.6, 110.9, 111.2, 111.3, 111.9, 118.3, 118.4, 118.9, 119.1, 121.4, 123.6, 124.8,
126.7, 135.1, 154.9, 156.1, 157.1, 158.5, 158.7; IR (KBr): 2958, 2925, 2854, 1658, 1454, 1259, 1104,

1023, 810 cm'; HRMS (ESI): calcd. for C;sHgFNO," [M + H*] 254.0612; found 254.0621.
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6-Ox0-5,6-dihydrobenzofuro|3,2-c]quinoline-2-carbonitrile (9a):

Yellowish brown solid; m.p. 327-329 °C; "TH NMR (400 MHz, DMSO-dy): & (ppm) 7.49 (t, 1H, J =
7.2 Hz), 7.57 (t, 2H, J= 8.8 Hz), 7.85 (d, 1H, J = 8.4 Hz), 7.96 (d, 1H, J = 8.8 Hz), 8.09 (d, 1H, J =
7.6 Hz), 8.52 (s, 1H), 12.40 (s, 1H); 13C NMR (100 MHz, DMSO-dg): 6 (ppm) 104.6, 111.1, 111.2,
112.0, 117.2, 118.6, 121.5, 123.3, 125.0, 126.5, 127.0, 133.2, 140.8, 154.9, 156.5, 159.0; IR (KBr):
2953, 2924, 2853, 2223, 1643, 1462, 1025, 997, 764 cm™!; HRMS (ESI): calcd. for C;¢HgN,O," [M +

H*] 261.0659; found 261.0665.

3-Chlorobenzofuro|3,2-c]quinolin-6(5H)-one (10a):

Brown solid; m.p. 301-304 °C; TH NMR (600 MHz, DMSO-dy): 6 (ppm) 7.40 (d, 1H, J = 9.0 Hz),
7.49 (t, I1H, J=17.2 Hz), 7.55 (t, 2H, J = 7.8 Hz), 7.86 (d, 1H, J = 8.4 Hz), 8.10 (t, 2H, J = 8.4 Hz),
12.10 (s, 1H); 3C NMR (150 MHz, DMSO-dy): 6 (ppm) 109.7, 110.3, 111.9, 115.5, 121.3, 122.7,
123.1, 123.6, 124.8, 126.6, 135.2, 139.2, 154.9, 157.3, 159.0; IR (KBr): 2956, 2923, 2853, 1663,
1442, 1313, 1018, 953 cm'; HRMS (ESI): caled. for C;sHgCINO," [M + H'] 270.0316; found

270.0320.
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3-Fluorobenzofuro[3,2-c]quinolin-6(5H)-one (11a):

Light yellow solid; m.p. 270-273 °C; "TH NMR (400 MHz, DMSO-dg): 6 (ppm) 7.20-7.27 (m, 2H),
7.47 (dt, 1H, J = 7.6 Hz), 7.52 (dt, 1H, J = 7.2 Hz), 7.84 (d, 1H, J = 7.6 Hz), 8.06-8.13 (m, 2H),
12.10 (s, 1H); 3C NMR (100 MHz, DMSO-dy): 6 (ppm) 102.1, 102.4, 107.9, 109.3, 110.7, 111.0,
111.9, 121.2, 123.7, 123.8, 123.9, 124.8, 126.4, 139.9, 140.1, 154.7, 157.5, 159.2, 162.0, 164.5; IR

(KBr): 2956, 2922, 2853, 1662, 1462, 1358, 1094, 883 cm™!'; HRMS (ESI): calcd. for C;sHgFNO,* [M

+ H*] 254.0612; found 254.0619.

8-Methylbenzofuro[3,2-c]quinolin-6(5H)-one (12a):

Brown solid; m.p. 321-323 °C; '"H NMR (400 MHz, DMSO-dj): & (ppm) 2.17 (s, 3H), 7.02 (d, 1H, J
= 8.8 Hz), 7.08 (t, 1H, J= 7.2 Hz), 7.23 (d, 1H, J = 8.4 Hz), 7.34 (t, IH, J= 7.2 Hz), 7.39 (d, 1H, J =
8.0 Hz), 7.59 (s, 1H), 7.75 (d, 1H, J = 8.0 Hz) 11.67 (s, 1H); *C NMR (100 MHz, DMSO-dy): &
(ppm) 21.2, 109.9, 111.0, 111.6, 116.5, 121.2, 123.0, 123.8, 127.7, 131.2, 134.3, 138.2, 147.2, 153.3,
158.3, 159.5; IR (KBr): 3011, 2923, 2852, 1676,1459, 1189, 1136, 1086, 873 cm'; HRMS (ESI):

caled. for C;sH;iNO," [M + H*] 250.0863; found 250.0860.
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8-Butylbenzofuro|3,2-c]quinolin-6(5H)-one (13a):

Brown solid; m.p. 245-247 °C; 'TH NMR (400 MHz, DMSO-dy): & (ppm) 0.89 (t, 3H, J = 7.2 Hz),
1.27-1.35 (m, 2H), 1.54-1.63 (m, 2H), 2.71 (t, 2H, J = 7.2 Hz), 7.28-7.33 (m, 2H), 7.49 (d, 1H, J =
8.8 Hz), 7.59 (t, 1H, J="7.2 Hz), 7.69 (d, 1H, J = 8.4 Hz), 7.88 (s, 1H), 8.01 (d, 1H, J= 7.6 Hz) 12.00
(s, IH); 3C NMR (100 MHz, DMSO-dg): 8 (ppm) 13.8, 21.8, 33.7, 34.7, 109.9, 110.8, 111.4, 116.2,
120.4, 121.1, 122.4, 123.8, 126.8, 130.7, 138.3, 138.9, 153.3, 158.0, 159.2; IR (KBr): 2955, 2924,
2853, 1661, 1458, 1187, 1025, 995 cm!; HRMS (ESI): calcd. for C;oH;7;NO," [M + H*] 292.1332;

found 292.1338.

8,9-Dimethylbenzofuro|[3,2-c]quinolin-6(5H)-one (14a):

Dark yellow solid; m.p. 321-324 °C; '"H NMR (400 MHz, DMSO-dy): 8 (ppm) 2.34 (s, 3H), 2.36 (s,
3H), 7.32 (t, 1H, J="7.6 Hz), 7.49 (d, 1H, J= 8.0 Hz), 7.57-7.60 (m, 2H), 7.84 (s, 1H), 8.01 (d, 1H, J
= 8.0 Hz), 11.97 (s, 1H); 3C NMR (100 MHz, DMSO-dy): 8 (ppm) 19.6, 20.2, 110.0, 110.9, 112.0,
116.1, 121.0, 121.2, 121.5, 122.4, 130.5, 133.0, 135.4, 138.1, 153.7, 157.2, 159.1; IR (KBr): 2923,
2852, 1664, 1455, 1400, 1025, 995 cm!; HRMS (ESI): calcd. for C;;H;3NO, [M + H'] 264.1019;

found 264.1019.
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8,10-Dimethylbenzofuro|3,2-c]quinolin-6(5H)-one (15a):

Brown solid; m.p. 324-326 °C; 'H NMR (400 MHz, DMSO-d,): 6 (ppm) 2.40 (s, 3H), 2.54 (s, 3H),
7.08 (s, 1H), 7.32 (t, 1H, J= 7.6 Hz), 7.49 (d, 1H, J = 8.0 Hz), 7.59 (t, 1H, J = 7.6 Hz), 7.68 (s, 1H),
8.01 (d, 1H, J= 7.6 Hz), 11.93 (s, 1H); 13C NMR (100 MHz, DMSO-dy): 6 (ppm) 14.7, 20.9, 110.1,
110.9, 116.1, 118.5, 120.8, 121.1, 122.3, 123.4, 128.3, 130.6, 133.8, 138.2, 152.1, 157.6, 159.2; IR
(KBr): 2956, 2923, 2853, 1674, 1460, 1166, 1026, 995 cm'; HRMS (ESI): caled. for C;;H;3NO," [M

+ H"] 264.1019; found 264.1025.

8-Chlorobenzofuro|3,2-c]quinolin-6(5H)-one (16a):

Yellow solid; m.p. 334-3337 °C; 'H NMR (400 MHz, DMSO-dy): 6 (ppm) 7.36 (t, 1H, J = 7.6 Hz),
7.53 (t,2H, J=8.8 Hz), 7.64 (t, 1H, J= 7.6 Hz), 7.88 (d, 1H, J= 8.8 Hz), 8.01 (s, 1H), 8.04 (d, 1H, J
= 8.0 Hz), 12.09 (s, 1H); 13C NMR (150 MHz, DMSO-dy): & (ppm) 109.4, 110.5, 113.5, 116.3, 120.3,
121.3, 122.6, 125.5, 126.1, 129.0, 131.4, 138.7, 153.3, 158.7, 159.0; IR (KBr): 2924, 2853, 1670,

1444, 1335, 1140, 906, 819 cm™'; HRMS (ESI): calcd. for C;sHgCINO,* [M + H*] 270.0316; found

270.0320.
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8-Fluorobenzofuro[3,2-c]quinolin-6(5H)-one (17a):

Yellow solid; m.p. 346-348 °C; 'H NMR (400 MHz, DMSO-dy): 6 (ppm) 7.35-7.40 (m, 2H), 7.52
(d, 1H, J=8.0 Hz), 7.64 (t, 1H, J= 8.4 Hz), 7.76 (dd, 1H, J = 8.4 Hz), 7.90 (dd, 1H, J = 8.8 Hz), 8.05
(d, 1H, J = 8.0 Hz), 12.07 (s, 1H); 13C NMR (150 MHz, DMSO-ds): & (ppm) 106.7, 106.9, 110.0,
110.6, 113.2, 113.3, 113.6, 113.8, 116.3, 121.3, 122.6, 124.9, 125.0, 131.3, 138.6, 151.1, 158.6,
158.8, 159.4, 160.2; IR (KBr): 2924, 2853, 1645, 1464, 1256, 1026, 995, 828, 767 cm’!; HRMS

(ESI): calcd. for C{sHgFNO,* [M + H*] 254.0612; found 254.0609.

6-Ox0-5,6-dihydrobenzofuro|3,2-c]quinoline-8-carbonitrile (18a):

White solid; m.p. 369-371 °C; 'H NMR (400 MHz, DMSO-dy): 6 (ppm) 7.39 (t, 1H, J = 7.6 Hz),
7.54 (d, 1H, J=8.4 Hz), 7.68 (t, 1H, J= 8.4 Hz), 7.99 (dd, 1H, J= 8.8 Hz), 8.10 (dd, 2H, J = 7.6 Hz),
8.44 (s, 1H), 12.20 (s, 1H); 3C NMR (100 MHz, DMSO-dg): 8 (ppm) 107.6, 109.3, 110.2, 113.6,
116.4, 118.8, 121.5, 122.8, 124.8, 125.4, 130.3, 131.8, 138.9, 156.6, 158.6, 159.4; IR (KBr): 2956,
2923, 2853, 1659, 1459, 1157, 1025, 995 cm'; HRMS (ESI): calcd. for C;HgN,O," [M + H]

261.0659; found 261.0665.
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2,8-Dimethylbenzofuro[3,2-c]quinolin-6(5H)-one (19a):

Brown solid; m.p. 291-293 °C; 'H NMR (400 MHz, DMSO-ds): 6 (ppm) 2.41 (s, 3H), 2.46 (s, 3H),
7.29 (d, 1H, J= 8.4 Hz), 7.40 (d, 2H, J=4.4 Hz), 7.67 (d, 1H, J= 8.4 Hz), 7.81 (s, 1H), 7.88 (s, 1H),
11.88 (s, 1H); 3C NMR (100 MHz, DMSO-d): & (ppm) 20.6, 21.1, 109.0, 110.8, 111.4, 116.2,
120.6, 121.2, 124.0, 127.4, 131.9, 132.2, 134.0, 136.4, 153.3, 158.0, 159.1; IR (KBr): 2959, 2923,
2850, 1669, 1460, 1204, 1135, 1046, 997 cm’!; HRMS (ESI): calcd. for C;7H;3NO,* [M + H']

264.1019; found 264.1026.

8-Butyl-2-methylbenzofuro|3,2-c]quinolin-6(5H)-one (20a):

Dark white solid; m.p. 257-260 °C; "TH NMR (400 MHz, DMSO-dg): & (ppm) 0.90 (t, 3H, J = 7.2
Hz), 1.28-1.37 (m, 2H), 1.55-1.64 (m, 2H), 2.40 (s, 3H), 2.72 (t, 2H, J = 7.6 Hz), 7.29 (dd, 1H, J =
8.4 Hz), 7.38 (t, 2H, J = 6.0 Hz), 7.67 (d, 1H, J = 8.8 Hz), 7.79 (s, 1H), 7.87 (s, 1H), 11.91 (s, 1H);
13C NMR (100 MHz, DMSO-dq): 8 (ppm) 13.8, 20.5, 21.8, 33.7, 34.7, 109.9, 110.7, 111.3, 116.1,
120.4, 123.9, 126.7, 131.6, 132.0, 136.4, 138.8, 141.0, 153.3, 157.9, 159.0; IR (KBr): 2955, 2924,
2853, 1663, 1460, 1182, 1025, 996 cm'; HRMS (ESI): caled. for Cy0H;oNO," [M + H*] 306.1489;

found 306.1495.
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2-Isopropyl-8-methylbenzofuro[3,2-c]quinolin-6(5H)-one (21a):

White solid; m.p. 302-305 °C; TH NMR (400 MHz, DMSO-dg): 6 (ppm) 1.28 (d, 6H, J = 6.8 Hz),
2.48 (s, 3H), 3.01-3.08 (m, 1H), 7.32 (d, 1H, J = 8.8 Hz), 7.45 (d, 1H, J = 8.8 Hz), 7.54 (d, 1H, J =
8.4 Hz), 7.72 (d, 1H, J = 8.8 Hz), 7.87 (s, 1H), 7.91 (s, 1H), 11.94 (s, 1H); 3C NMR (100 MHz,
DMSO-dg): 6 (ppm) 21.0, 23.9, 33.0, 109.8, 110.7, 111.4, 116.3, 117.8, 121.1, 124.0, 127.3, 129.9,
133.9, 136.7, 142.7, 153.2, 158.1, 159.1; IR (KBr): 2925, 2854, 2814, 1686, 1448, 1256, 1134, 1025,

995 cm!; HRMS (ESI): caled. for CjgH7NO,* [M + H*] 292.1332; found 292.1329.

2-(Tert-butyl)-8-methylbenzofuro[3,2-c]quinolin-6(5H)-one (22a):

Brown solid; m.p. 347-349 °C; 'H NMR (400 MHz, DMSO-ds): 6 (ppm) 1.37 (s, 9H), 2.47 (s, 3H),
7.31 (dd, 1H, J = 8.4 Hz), 7.46 (d, 1H, J = 8.8 Hz), 7.71-7.74 (m, 2H), 7.90 (s, 1H), 7.94 (s, 1H),
11.93 (s, 1H); 13C NMR (100 MHz, DMSO-dy): 6 (ppm) 21.0, 31.1, 34.4,109.8, 110.3, 111.4, 116.2,
116.4, 121.1 124.0, 127.2, 128.9, 133.9, 136.4, 145.0, 153.2, 158.2, 159.1; IR (KBr): 2957, 2923,
2853, 1668, 1457, 1358, 1189, 1079, 877 cm'; HRMS (ESI): calcd. for Co0H;oNO," [M + HT]

306.1489; found 306.1494.
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8-Chloro-2-methylbenzofuro[3,2-c]quinolin-6(5H)-one (23a):

Yellow solid; m.p. 332334 °C; 'H NMR (400 MHz, DMSO-d): & (ppm) 2.43 (s, 3H), 7.40 (d, 1H, J
= 8.4 Hz), 7.46 (d, 1H, J = 8.4 Hz), 7.54 (d, 1H, J = 8.8 Hz), 7.83 (s, 1H), 7.87 (d, 1H, J = 8.8 Hz),
8.00 (s, 1H), 12.00 (s, 1H); *C NMR (100 MHz, DMSO-dq): & (ppm) 20.5, 109.3, 110.3, 113.5,
116.3, 120.3, 120.7, 125.5, 126.1, 129.0, 131.9, 132.7, 136.8, 153.3, 158.6, 158.9; IR (KBr): 2923,
2852, 2817, 1657, 1442, 1310, 1090, 1065, 815 cm'; HRMS (ESI): caled. for CigH;oCINO," [M +

H*] 284.0473; found 284.0480.

8-Fluoro-2-methylbenzofuro[3,2-c]quinolin-6(5H)-one (24a):

Brown solid; m.p. 328-330 °C; 'H NMR (400 MHz, DMSO-dy): & (ppm) 2.41 (s, 3H), 7.35 (t, 1H, J
= 8.8 Hz), 7.40 (d, 1H, J= 8.4 Hz), 7.44 (d, 1H, J = 8.4 Hz), 7.73 (d, 1H, J = 8.4 Hz), 7.81 (s, 1H),
7.85 (dd, 1H, J = 8.8 Hz), 11.96 (s, 1H); 13C NMR (100 MHz, DMSO-dq): & (ppm) 20.5, 106.7,
106.9, 110.0, 110.5, 113.1, 113.2, 113.5, 113.8, 116.3, 120.6, 125.0, 125.1, 131.9, 132.6, 136.7,
151.0, 158.2, 158.7, 159.3, 160.5; IR (KBr): 2923, 2853, 1682, 1462, 1254, 1157, 1025, 996 cm’!;

HRMS (ESI): calcd. for C1¢H(FNO," [M + H*] 268.0768; found 268.0765.
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2-Butyl-8-chlorobenzofuro[3,2-c]quinolin-6(5H)-one (25a):

Brown solid; m.p. 213-216 °C; '"H NMR (400 MHz, DMSO-dg): 6 (ppm) 0.91 (t, 3H, J = 7.2 Hz),
1.27-1.37 (m, 2H), 1.57-1.64 (m, 2H), 2.69 (t, 2H, J = 8.0 Hz), 7.42 (d, 1H, J = 8.4 Hz), 7.48 (dd,
1H, J=8.4 Hz), 7.53 (dd, 1H, J = 8.4 Hz), 7.81 (s, 1H), 7.87 (d, 1H, J= 8.8 Hz), 7.99 (d, 1H, J= 4.4
Hz), 12.02 (s, 1H); ¥C NMR (100 MHz, DMSO-dg): & (ppm) 13.8, 21.7, 33.1, 34.2, 109.3, 110.3,
113.5, 116.3, 120.0, 120.3, 125.6, 126.1, 129.0, 132.1, 136.8, 137.0, 153.3, 158.7, 159.0; IR (KBr):
2924, 2853, 1660, 1442, 1382, 1025, 995 cm’'; HRMS (ESI): calcd. for CoH;sCINO," [M + H']

326.0942; found 326.0948.

2-Butyl-8-fluorobenzofuro[3,2-c]quinolin-6(5H)-one (26a):

Brown solid; m.p. 262-266 °C; 'TH NMR (400 MHz, DMSO-dy): & (ppm) 0.90 (t, 3H, J = 6.4 Hz),
1.29-1.35 (m, 2H), 1.58-1.61 (m, 2H), 2.68 (t, 2H, J= 7.6 Hz), 7.34 (t, 1H, /= 8.8 Hz), 7.41 (d, 1H,
J=8.4Hz),7.45(d, 1H,J=8.4Hz), 7.72 (d, 1H, J= 8.4 Hz), 7.78 (s, 1H), 7.85 (dd, 1H, J = 8.8 Hz),
11.96 (s, 1H); 3C NMR (100 MHz, DMSO-ds): & (ppm) 13.8, 21.7, 33.1, 34.2, 106.6, 106.9, 109.9,
110.4, 113.1, 113.2, 116.3, 119.9, 125.0, 125.1, 131.9, 136.7, 136.9, 151.0, 158.1, 158.7, 159.2,
160.5; IR (KBr): 2957, 2926, 2856, 1669, 1464, 1339, 1156, 1087, 800 cm™'; HRMS (ESI): calcd. for

Ci9H1cFNO;" [M + H*] 310.1238; found 310.1245.
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2-(Tert-butyl)-8-fluorobenzofuro|3,2-c|quinolin-6(SH)-one (27a):

Brown solid; m.p. 345-347 °C; '"H NMR (400 MHz, DMSO-ds): & (ppm) 1.36 (s, 9H), 7.33 (td, 1H, J
=9.2 Hz), 7.45 (d, 1H, J= 8.8 Hz), 7.71-7.74 (m, 2H), 7.87 (dd, 1H, J= 8.8 Hz), 7.91 (s, 1H), 11.99
(s, 1H); 3C NMR (100 MHz, DMSO-dq): 6 (ppm) 31.1, 34.4, 106.6, 106.9, 109.9, 110.1, 113.2,
113.3, 1134, 113.7, 116.3, 116.5, 125.0, 125.1, 129.4, 136.7, 145.1, 151.0, 158.1, 158.8, 159.5,

160.5; IR (KBr): 3011, 2923, 2851, 1676, 1459, 1136, 1086, 873 cm'; HRMS (ESI): calcd. for

CioHsFNO," [M + H"] 310.1238; found 310.1245.

8-Fluoro-2,3-dimethylbenzofuro|3,2-c]quinolin-6(5H)-one (28a):

Brown solid; m.p. 332-335 °C; TH NMR (400 MHz, DMSO-ds): 6 (ppm) 2.28 (s, 6H), 7.20 (s, 1H),
7.31 (td, 1H, J=9.2 Hz), 7.68-7.70 (m, 2H), 7.81 (dd, 1H, J= 8.8 Hz), 11.86 (s, 1H); 13C NMR (100
MHz, DMSO-dq): 6 (ppm) 19.0, 20.2, 106.5, 106.7, 108.5, 109.1, 113.0, 113.05, 113.12, 113.4,
116.4, 120.9, 125.1, 125.2, 131.3, 137.1, 141.0, 150.9, 158.1, 158.8, 159.3, 160.5; IR (KBr): 2956,

2854, 1675, 1450, 1280, 1024, 995 cm!; HRMS (ESI): calcd. for C;7H;,FNO,* [M + H*] 282.0925;

found 282.0930.
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2-Chloro-8-methylbenzofuro[3,2-c]quinolin-6(5H)-one (29a):

Reddish brown solid; m.p. 330-332 °C; 'TH NMR (400 MHz, DMSO-ds): 6 (ppm) 2.45 (s, 3H), 7.30
(d, 1H, J=8.4Hz), 7.46 (d, 1H, J= 8.8 Hz), 7.60 (dd, 1H, J = 8.8 Hz), 7.66 (d, 1H, J = 8.4 Hz), 7.85
(s, IH), 7.95 (s, 1H), 12.07 (s, 1H); 3C NMR (100 MHz, DMSO-dy): & (ppm) 20.9, 110.7, 111.3,
111.9, 118.0, 120.1, 121.1, 123.5, 126.4, 127.7, 130.5, 134.0, 136.9, 153.3, 156.6, 158.8; IR (KBr):
2959, 2923, 2853, 1648, 1463, 1376, 1025, 995, 827 cm™!; HRMS (ESI): calcd. for C;6H;(CINO," [M

+ H*] 284.0473; found 284.0470.

2-Fuoro-8-methylbenzofuro[3,2-c]quinolin-6(5H)-one (30a):

Yellow solid; m.p. 305-307 °C; "TH NMR (400 MHz, DMSO-dy): 6 (ppm) 2.47 (s, 3H), 7.32 (d, 1H, J
= 8.8 Hz), 7.51 (d, 2H, J = 6.0 Hz), 7.69 (d, 1H, J = 8.4 Hz), 7.79 (d, 1H, J = 8.8 Hz), 7.89 (s, 1H),
12.05 (s, 1H); 3C NMR (150 MHz, DMSO-ds): 6 (ppm) 20.9, 106.2, 106.5, 110.7, 111.28, 111.34,
118.2, 118.3, 118.7, 118.9, 121.2, 123.6, 127.7, 134.0, 135.0, 153.3, 156.1, 157.1, 158.4, 158.8; IR
(KBr): 2923, 2853, 1672, 1511, 1462, 1158, 1080, 970 cm™'; HRMS (ESI): calcd. for C;sH;o(FNO,"

[M + H*] 268.0768; found 268.0775.
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8-Butyl-2-fluorobenzofuro|3,2-c]quinolin-6(5H)-one (31a):

Dark white solid; m.p. 255-257 °C; '"H NMR (400 MHz, DMSO-dg): & (ppm) 0.90 (t, 3H, J = 7.2
Hz), 1.27-1.35 (m, 2H), 1.55-1.64 (m, 2H), 2.72 (t, 2H, J = 7.6 Hz), 7.32 (dd, 1H, J = 8.8 Hz), 7.48
(d, 2H, J=7.2 Hz), 7.68 (d, 1H, J = 8.4 Hz), 7.76 (d, 1H, J = 8.0 Hz), 7.87 (s, 1H), 12.06 (s, 1H); 13C
NMR (100 MHz, DMSO-dy): 5 (ppm) 13.8, 21.8, 33.7, 34.7, 106.3, 106.5, 110.8, 111.4, 118.2, 118.3,
118.7, 118.9, 119.9, 120.5, 123.6, 127.2, 129.5, 135.0, 139.0, 153.4, 156.1, 157.1, 158.4, 158.8; IR

(KBr): 2958, 2924, 2855, 1665, 1511, 1185, 1025, 995 cm!'; HRMS (ESI): calcd. for CioH;sFNO,*

[M + H"] 310.1238; found 310.1243.

2-Chloro-8-fluorobenzofuro|3,2-c]quinolin-6(5H)-one (32a):

Yellow solid; m.p. 339-341 °C; TH NMR (400 MHz, DMSO-dg): 8 (ppm) 7.40 (t, 1H, J = 9.2 Hz),
7.51 (d, 1H, J = 8.8 Hz), 7.67 (dd, 1H, J = 8.8 Hz), 7.75 (dd, 1H, J = 8.0 Hz), 7.89 (dd, 1H, J=9.2
Hz), 8.04 (s, 1H), 12.19 (s, 1H); ¥C NMR (150 MHz, DMSO-ds): & (ppm) 106.8, 107.0, 110.9,
111.7, 11.3, 113.4, 114.1, 114.3, 118.2, 120.4, 124.6, 124.7, 126.6, 131.1, 137.2, 151.2, 158.1,
158.56, 158.58, 160.2; IR (KBr): 2961, 2924, 2854, 1682, 1463, 1157, 1026, 996, 803 cm™'; HRMS

(ESI): calcd. for C;sH,CIFNO,* [M + H*] 288.0222; found 288.0230.
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8-Chloro-2-fluorobenzofuro|3,2-c]quinolin-6(5H)-one (33a):

Yellow solid; m.p. 345-348 °C; 'H NMR (400 MHz, DMSO-dy): & (ppm) 7.52-7.57 (m, 3H), 7.81
(dd, 1H, J = 8.4 Hz), 7.88 (d, 1H, J = 8.4 Hz), 8.00 (s, 1H), 12.16 (s, 1H); 3C NMR (150 MHz,
DMSO-dy): 6 (ppm) 106.5, 106.7, 110.3, 110.98, 111.04, 113.6, 118.45, 118.51, 119.5, 119.6, 120.5,
125.2, 126.6, 129.1, 135.4, 153.4, 156.5, 158.1, 158.2, 158.4; IR (KBr): 2923, 2853, 1688, 1445,

1266, 1188, 1063, 970 cm™'; HRMS (ESI): calcd. for C;sH;CIFNO," [M + H*] 288.0222; found

288.0234.

2,8-Difluorobenzofuro[3,2-c]quinolin-6(5H)-one (34a):

Yellow solid; m.p. 311-313 °C; TH NMR (400 MHz, DMSO-d;): 8 (ppm) 7.36 (t, 1H, J = 9.2 Hz),
7.50 (d, 2H, J= 5.6 Hz), 7.70-7.76 (m, 2H), 7.84 (dd, 1H, J=9.2 Hz), 12.08 (s, 1H); 3C NMR (100
MHz, DMSO-dy): & (ppm) 106.3, 106.6, 106.7, 107.0, 110.78, 110.82, 111.0, 111.1, 113.2, 113.3,
113.9, 114.2, 118.3, 118.4, 119.2, 119.4, 124.6, 124.7, 135.3, 151.1, 156.0, 158.1, 158.38, 158.42,

160.5; IR (KBr): 2960, 2924, 2855, 1685, 1459, 1278, 1178, 1048, 996, 800 cm'; HRMS (ESI):

caled. for C;sH;F,NO," [M + H] 272.0518; found 272.0525.
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Representative spectra of starting material

2-((2-Bromophenyl)ethynyl)aniline (1): 'THNMR (400 MHz, CDCI3)
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2-((2-Bromophenyl)ethynyl)aniline (1): *CNMR (100 MHz, CDCI3)
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2-((2-Bromophenyl)ethynyl)-4-methylaniline (2): 'THNMR (400 MHz, CDCI3)
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2-((2-Bromophenyl)ethynyl)-4-methylaniline (2): 3CNMR (100 MHz, CDCI3)
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2-((2-Bromophenyl)ethynyl)-4-(tert-butyl)aniline (5): 'HNMR (400 MHz, CDCI3)
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2-((2-Bromophenyl)ethynyl)-4-(tert-butyl)aniline (5): 3*CNMR (100 MHz, CDCI3)
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2-((2-Bromophenyl)ethynyl)-4-fluoroaniline (8): 'HNMR (400 MHz, CDCI3)
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2-((2-Bromophenyl)ethynyl)-4-fluoroaniline (8): 3CNMR (100 MHz, CDCI3)
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2-((2-Bromo-5-chlorophenyl)ethynyl)aniline (16): 'THNMR (400 MHz, CDCI3)

—4.479

NH>

Br

1 1.99—=x A——

10.0

9.5

4.5 4.0 3.5 3.0 2.5

2.0

1.5

1.0

0.5

0.0



540

2-((2-Bromo-5-chlorophenyl)ethynyl)aniline (16): 3CNMR (100 MHz, CDCI3)
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2-((2-Bromo-5-fluorophenyl)ethynyl)aniline (17): 'HNMR (400 MHz, CDCI3)
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2-((2-Bromo-5-fluorophenyl)ethynyl)aniline (17): 3CNMR (100 MHz, CDCI3)
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Spectra of products

THNMR (600 MHz, DMSO-ds)

Benzofuro|3,2-c]quinolin-6(5H)-one (1a)
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3CNMR (150 MHz, DMSO-d;)

Benzofuro|3,2-c]quinolin-6(5H)-one (1a)
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2-Methylbenzofuro[3,2-c]quinolin-6(5H)-one (2a): 'THNMR (600 MHz, DMSO-d;)
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2-Methylbenzofuro[3,2-c]quinolin-6(5H)-one (2a): 3CNMR (150 MHz, DMSO-d)
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2-Butylbenzofuro[3,2-c]quinolin-6(5H)-one (3a): 'HNMR (400 MHz, DMSO-dj)
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3CNMR (100 MHz, DMSO-dy)

2-Butylbenzofuro[3,2-c]quinolin-6(5H)-one (3a)
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THNMR (400 MHz, DMSO-d¢)

2-Isopropylbenzofuro|3,2-c|quinolin-6(5H)-one (4a)
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I3CNMR (100 MHz, DMSO-dy)

2-Isopropylbenzofuro|3,2-c|quinolin-6(5H)-one (4a)
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THNMR (400 MHz, DMSO-dy)

2-(Tert-butyl)benzofuro|[3,2-c]quinolin-6(5H)-one (5a)
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I3CNMR (100 MHz, DMSO-dy)

2-(Tert-butyl)benzofuro|[3,2-c]quinolin-6(5H)-one (5a)
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2,3-Dimethylbenzofuro[3,2-c]quinolin-6(5H)-one (6a): 'HNMR (400 MHz, DMSO-dj)
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I3CNMR (100 MHz, DMSO-dj)

2,3-Dimethylbenzofuro[3,2-c]quinolin-6(5H)-one (6a)
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2-Chlorobenzofuro[3,2-c]quinolin-6(5H)-one (7a): 'HNMR (400 MHz, DMSO-dj)
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2-Chlorobenzofuro[3,2-c]quinolin-6(5H)-one (7a): *CNMR (100 MHz, DMSO-d;)
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THNMR (400 MHz, DMSO-dy)

2-Fluorobenzofuro|3,2-c|quinolin-6(5H)-one (8a)
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BCNMR (150 MHz, DMSO-dy)

2-Fluorobenzofuro|3,2-c|quinolin-6(5H)-one (8a)
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6-Oxo0-5,6-dihydrobenzofuro[3,2-c]quinoline-2-carbonitrile (9a): '"THNMR (400 MHz, DMSO-d;)
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3CNMR (100 MHz, DMSO-dj)

6-Ox0-5,6-dihydrobenzofuro|3,2-c]quinoline-2-carbonitrile (9a)
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3-Chlorobenzofuro[3,2-c]quinolin-6(5H)-one (10a): 'THNMR (600 MHz, DMSO-d)
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3CNMR (150 MHz, DMSO-d;)

3-Chlorobenzofuro|3,2-c]quinolin-6(5H)-one (10a)
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S63

THNMR (400 MHz, DMSO-dy)

3-Fluorobenzofuro|3,2-c]quinolin-6(5H)-one (11a)
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3CNMR (100 MHz, DMSO-dj)

3-Fluorobenzofuro|3,2-c]quinolin-6(5H)-one (11a)
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S65

8-Methylbenzofuro[3,2-c]quinolin-6(5H)-one (12a): 'THNMR (400 MHz, DMSO-d;)
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I3CNMR (100 MHz, DMSO-dj)

8-Methylbenzofuro[3,2-c]quinolin-6(5H)-one (12a)
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S67

THNMR (400 MHz, DMSO-ds)

8-Butylbenzofuro[3,2-c]quinolin-6(5H)-one (13a)
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S68

3CNMR (100 MHz, DMSO-dy)

8-Butylbenzofuro[3,2-c]quinolin-6(5H)-one (13a)
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S69

8,9-Dimethylbenzofuro[3,2-c]quinolin-6(5H)-one (14a): 'THNMR (400 MHz, DMSO-d)
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I3CNMR (100 MHz, DMSO-dj)

8,9-Dimethylbenzofuro|3,2-c]quinolin-6(5H)-one (14a)
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8,10-Dimethylbenzofuro[3,2-c]quinolin-6(5H)-one (15a): 'THNMR (400 MHz, DMSO-d;)
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I3CNMR (100 MHz, DMSO-dj)

8,10-Dimethylbenzofuro|3,2-c|quinolin-6(5H)-one (15a)
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S73

8-Chlorobenzofuro|3,2-c]quinolin-6(5H)-one (16a): 'HNMR (400 MHz, DMSO-dj)
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8-Chlorobenzofuro[3,2-c]quinolin-6(5H)-one (16a): *CNMR (150 MHz, DMSO-d;)
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THNMR (400 MHz, DMSO-dy)

8-Fluorobenzofuro[3,2-c]quinolin-6(5H)-one (17a)
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BCNMR (150 MHz, DMSO-dy)

8-Fluorobenzofuro[3,2-c]quinolin-6(5H)-one (17a)
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S77

6-Oxo0-5,6-dihydrobenzofuro[3,2-c]quinoline-8-carbonitrile (18a): 'HNMR (400 MHz, DMSO-dj)
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3CNMR (100 MHz, DMSO-dj)

6-Ox0-5,6-dihydrobenzofuro|3,2-c]quinoline-8-carbonitrile (18a)
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2,8-Dimethylbenzofuro[3,2-c]quinolin-6(5H)-one (19a): "HNMR (400 MHz, DMSO-d;)
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S80

2,8-Dimethylbenzofuro[3,2-c]quinolin-6(5H)-one (192): 3*CNMR (100 MHz, DMSO-dy)
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S81

8-Butyl-2-methylbenzofuro[3,2-c]quinolin-6(5H)-one (20a): 'HNMR (400 MHz, DMSO-dj)
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S82

3CNMR (100 MHz, DMSO-dj)

8-Butyl-2-methylbenzofuro|3,2-c]quinolin-6(5H)-one (20a)
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S83

2-Isopropyl-8-methylbenzofuro[3,2-c]quinolin-6(5H)-one (21a): 'THNMR (400 MHz, DMSO-d;)
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3CNMR (100 MHz, DMSO-dj)

.
.

2-Isopropyl-8-methylbenzofuro[3,2-c]quinolin-6(5H)-one (21a)
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S85

2-(Tert-butyl)-8-methylbenzofuro[3,2-c]quinolin-6(5H)-one (22a): 'HNMR (400 MHz, DMSO-dj)
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3CNMR (100 MHz, DMSO-dy)

2-(Tert-butyl)-8-methylbenzofuro[3,2-c]quinolin-6(5SH)-one (22a)
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S87

8-Chloro-2-methylbenzofuro[3,2-c]quinolin-6(5H)-one (23a): 'THNMR (400 MHz, DMSO-d)
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8-Chloro-2-methylbenzofuro[3,2-c]quinolin-6(5H)-one (23a): 3CNMR (100 MHz, DMSO-dy)
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8-Fluoro-2-methylbenzofuro[3,2-c]quinolin-6(5H)-one (24a): 'HNMR (400 MHz, DMSO-dj)
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3CNMR (100 MHz, DMSO-dj)

8-Fluoro-2-methylbenzofuro|3,2-c]quinolin-6(5H)-one (24a)
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S91

THNMR (400 MHz, DMSO-ds)

2-Butyl-8-chlorobenzofuro[3,2-c]quinolin-6(5H)-one (25a)
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3CNMR (100 MHz, DMSO-dj)

.
.

2-Butyl-8-chlorobenzofuro[3,2-c]quinolin-6(5H)-one (25a)

SERET—

9TL'1Z—

OTIT EE~
08T vE~
S.8'8E
rae=

TI6T°6E
T0S 6E
0T L 6E
816°6E
6ZT 0V

£2€'60T—
EPEOTT-
OPS'EIT—
9pE'9TT~
r0o 0ZI
00£°0ZT

§95°SZI—=
£R09z1/
€L6°8TT-
680°ZET—

SZ8'9ET
LLB'9ET

8T EST—

099°85T~._
186851~

Cl

Bu

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

180



S93

THNMR (400 MHz, DMSO-ds)

2-Butyl-8-fluorobenzofuro[3,2-c|quinolin-6(5H)-one (26a)
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I3CNMR (100 MHz, DMSO-dj)

2-Butyl-8-fluorobenzofuro[3,2-c|quinolin-6(5H)-one (26a)

8BLET—

+63'TE—

950°EE~
LSTHE~"

079'901
LL8'90T
788'60T—=
805011~
EL0°ETT
£9T°ETT
TLzoTT
gT6'6TT~"
£96°H2T
z80'se1

S6B'TET—

£0L'9ET
E£LB9ET

66'05T—

811851
989'85T~X
PP 6517
667091

Bu

T
90

f1 (ppm)

T
80

T T T
120 110 100

T
130

T T
170 160 150

T
180

T
190
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THNMR (400 MHz, DMSO-dy)

2-(Tert-butyl)-8-fluorobenzofuro|3,2-c]quinolin-6(5H)-one (27a)
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3BCNMR (100 MHz, DMSO-dj)

2-(Tert-butyl)-8-fluorobenzofuro|3,2-c]quinolin-6(5H)-one (27a)
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8-Fluoro-2,3-dimethylbenzofuro[3,2-c]quinolin-6(5H)-one (28a): 'HNMR (400 MHz, DMSO-dj)
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3CNMR (100 MHz, DMSO-dj)

8-Fluoro-2,3-dimethylbenzofuro|3,2-c]quinolin-6(5H)-one (28a)
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2-Chloro-8-methylbenzofuro[3,2-c]quinolin-6(5H)-one (29a): 'THNMR (400 MHz, DMSO-dg)
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2-Chloro-8-methylbenzofuro([3,2-c]quinolin-6(5H)-one (292a): 3CNMR (100 MHz, DMSO-d)
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2-Fuoro-8-methylbenzofuro|[3,2-c]quinolin-6(5H)-one (30a): 'HNMR (400 MHz, DMSO-dj)
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3CNMR (150 MHz, DMSO-d;)

2-Fuoro-8-methylbenzofuro[3,2-c]quinolin-6(5H)-one (30a)
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8-Butyl-2-fluorobenzofuro[3,2-c]quinolin-6(5H)-one (31a): '"HNMR (400 MHz, DMSO-d;)
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I3CNMR (100 MHz, DMSO-dj)

8-Butyl-2-fluorobenzofuro|3,2-c]quinolin-6(5H)-one (31a)
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THNMR (400 MHz, DMSO-ds)

2-Chloro-8-fluorobenzofuro|3,2-c]quinolin-6(5H)-one (32a)
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3CNMR (150 MHz, DMSO-d;)

2-Chloro-8-fluorobenzofuro|3,2-c]quinolin-6(5H)-one (32a)
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THNMR (400 MHz, DMSO-ds)

8-Chloro-2-fluorobenzofuro[3,2-c]quinolin-6(5H)-one (33a)
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3CNMR (150 MHz, DMSO-d;)

8-Chloro-2-fluorobenzofuro[3,2-c]quinolin-6(5H)-one (33a)
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2,8-Difluorobenzofuro[3,2-c]quinolin-6(5H)-one (34a): 'HNMR (400 MHz, DMSO-dj)
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3CNMR (100 MHz, DMSO-dj)

2,8-Difluorobenzofuro[3,2-c]quinolin-6(5H)-one (34a)
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