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A. General Information

'H and 3C NMR spectra were recorded at 400 MHz NMR spectrometer using CDCl; as solvent
and TMS as an internal standard. Multiplicity was indicated as follows: s (singlet), d (doublet), t
(triplet), q (quartet), m (multiplet). Coupling constants were reported in Hertz (Hz). IR spectra
were obtained with an infrared spectrometer on either potassium bromide pellets or liquid films
between two potassium bromide pellets. GC—MS data were obtained using electron ionization.
HRMS was carried out on a high-resolution mass spectrometer (LCMS-IT-TOF). Melting points
were measured using a melting point instrument and were uncorrected. TLC was performed using
commercially available 100—400 mesh silica gel plates (GF;s4). X-ray structural analyses were
conducted on an x-ray analysis instrument. All the reaction temperatures reported are oil bath
temperatures. Unless otherwise stated, all reagents and solvents were purchased from commercial

suppliers and used without further purification.
B. Optimization of the Reaction Conditions*

Table S1. Optimization of the Reaction Conditions”

OH o
4 catalyst (10 mol %)
o ® oxidant (2 equiv) N
+ C=N—tBu - P
NH ligand (20 mol %) N ~t-Bu

i solvent H
1a 2a 100°C, 9 h 3a
entry catalyst oxidant ligand solvent yield (%)?

1 Pd(OAc), AgOAc - toluene 15
2 Pd(OAc), DDQ - toluene n.d.
3 Pd(OAc), TBHP - toluene trace
4 Pd(OAc),  PhI(OAc), - toluene n.r.
5 Pd(OAc), BQ - toluene trace
6 Pd(OAc), H,0, - toluene 11
7 Pd(OAc), 0, - toluene 18
8 Pd(OAc), K,S,04 - toluene trace
9 Pd(OAc), Cu(OAc), - toluene 25
10 Pd(OAc), Cu(OAc), - DMSO trace
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11 Pd(OAc), Cu(OAc), - DMF trace

12 Pd(OAc), Cu(OAc), - dioxane n.d.
13 Pd(OAc), Cu(OAc), - CH;NO, trace
14 Pd(OAc),  Cu(OAc), - MeCN 24
15 Pd(OAc), Cu(OAc), - MeCN/toluene (3:1) 26
16 Pd(OAc), Cu(OAc), - MeCN/toluene (1:1) 35
17 Pd(OAc), Cu(OAc), - MeCN/toluene (1:3) 28
18 Pd(OAc), Cu(OAc), P(Bu)s MeCN/toluene (1:1) 30
19 Pd(OAc), Cu(OAc), Xanphos MeCN/toluene (1:1) 32
20 Pd(OAc),  Cu(OAc), P(Cy);  MeCN/toluene (1:1) 24
21 Pd(OAc), Cu(OAc), dppf MeCN/toluene (1:1) 40
22 Pd(OAc), Cu(OAc), dppe MeCN/toluene (1:1) 58
23 Pd(OAc), Cu(OAc), dppp MeCN/toluene (1:1) 65
24 PdCly(dppf), Cu(OAc), dppp MeCN/toluene (1:1) 30
25 Pd,(dba); Cu(OAc), dppp MeCN/toluene (1:1) 35

26 Pd(PPh;)y; Cu(OAc), dppp MeCN/toluene (1:1) 72 (68)

@Reaction conditions: all reactions were performed with 1a (0.10 mmol), 2a (0.15 mmol), catalyst
(10 mol %), ligand (20 mol %), oxidant (2.0 equiv), 100 °C, 9 h, solvent (1 mL). ’Determined by
GC using dodecane as the internal standard and isolated yields are given in parentheses, n.d. = not

detected, n.r. = no reaction.

Table S2. The Influence of Reaction Temperature?

OH ) o
= o 6w PdéPPh3)§0(1O r;nuol %) L
+ G=N—tBu pPp (20 mo A>)'
NH Cu(OAc), (2.0 equiv) N/ ~t-Bu

2 MeCN/toluene (1:1) N
1a 2a temp. 3a
entry temp. (°C) yield (%)?
1 40 15
2 60 28
3 80 34
4 90 52
5 100 72
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6 110 62

7 120 57

@Reaction conditions: all reactions were performed with 1a (0.10 mmol), 2a (0.15 mmol),
Pd(PPh;)4 (10 mol %), dppp (10 mol %), Cu(OAc), (2 equiv), 100 °C, 9 h, solvent (1 mL).
?Determined by GC using dodecane as the internal standard.

Fig S1. The Relationship between Yields and Reaction Temperatures
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As shown in Fig S1, with the increase of the reaction temperature, the yield of 3a was improved.
But when the temperature is more than 100 °C, the yield of 3a decreased, which suggested the

important role of temperature in this reaction.

C. Experimental Procedure

I. General Procedure for the Synthesis of Substrates 1 and 4

Typical Procedure for the Preparation of 1 Using 1a as the Example!

Unless otherwise specified, 4-(2-aminophenyl)but-3-yn-1-ol (as an example) derivatives were

synthesized via the following step:

OH
| oy PACEPPRO (5 mol %) =
@E . Cul (10 mol %)
NH2 Et3N, I"t NH2

1a

To a dried three-necked flask was added 2-iodoaniline (1.09 g, 5.0 mmol), but-3-yn-1-o0l (0.42 g,
6.0 mmol), Pd(PPh;),Cl, (17.5 mg, 5 mol %), Cul (10 mg, 10 mol %), and Et;N (15 mL). The
solution was placed under a N, atmosphere and stirred for 10 h at room temperature. After
complete conversion of the starting material as monitored by TLC, the reaction mixture was

quenched with an aqueous solution of saturated NH4Cl and extracted with ethyl acetate. The
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combined organic layer was washed with brine, and dried over anhydrous Na,SO,. Filtration,
evaporation, and chromatography on silica gel with light petroleum ether/ethyl acetate as eluent

afforded the desired product 1a (0.56 g, 70%)).

Typical Procedure for the Preparation of 4 Using 4a as the Example 2
Unless otherwise specified, N-(4-(2-aminophenyl)but-3-yn-1-yl)-4-methylbenzenesulfonamide (as

an example) derivatives were synthesized via the following step:

NHT:
| PdCIly(PPh3), (5 mol %) = S
NHTs Cul (10 mol %)
. ///\/
EtsN/DCE = 4:1, rt NH,

NH,
4a

To a dried three-necked flask was added 2-iodoaniline (0.44 g, 2.0 mmol), N-(but-3-yn-1-yl)-4-
methylbenzenesulfonamide (0.67 g, 3.0 mmol), Pd(PPh;),Cl, (7 mg, 5 mol %), Cul (4 mg, 10 mol
%) in the mixed solvent of Et;N (10 mL) and DCE (2.5 mL). The solution was placed under a N,
atmosphere and stirred for 10 h at room temperature. After complete conversion of the starting
material as monitored by TLC, the reaction mixture was quenched with an aqueous solution of
saturated NH4Cl and extracted with CH,Cl,. The combined organic layer was washed with brine,
and dried over anhydrous Na,SO,. Filtration, evaporation, and chromatography on silica gel with

light petroleum ether/ethyl acetate as eluent afforded the desired product 4a (0.47g, 75%).

I1. General Procedure for the Synthesis of Products 3a and S5a

OH 0
= Pd(PPhs), (10 mol %) L
. %_'(:]) dppp (20 mol %)
NH, =N=EBU "C 1 0Ac), (2.0 equiv) N\

N
1a 2a MeCN/toluene (1:1) 3a H
100 °C, 9 h

4-(2-Aminophenyl)but-3-yn-1-o0l (1a, 16.1 mg, 0.10 mmol), Pd(PPh;), (11.5 mg, 10 mol %), dppp
(8.24 mg, 20 mol %), Cu(OAc), (36.0 mg, 0.2 mmol) were added to a tube equipped with magnetic
stirrer bar in 1 mL mixed MeCN/toluene (1:1), then tert-butyl isocyanide (2a, 12.5 mg, 0.15 mmol)
was added finally. The reaction was stirred at 100 °C for 9 h. After the reaction finished (monitored
by TLC), the mixture was quenched with H,O, and the crude product was extracted with ethyl

acetate. The organic extracts were concentrated in vacuum, and the resulting residue was purified
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by column chromatography on silica gel with light petroleum ether/ethyl acetate (30:1) as eluent to

afford the desired product 3a.

Ts,
NHTs N
FZ 5o Pd(PPhs)s (10 mol %) [
+ G=N—*tBu Cu(OAc), (2 equiv) -
NH, dppp (20 mol %) NZ N B
MeCN/toluene=1:1 H
4a 2a 5a

100°C, 9 h
N-(4-(2-Aminophenyl)but-3-yn-1-yl)-4-methylbenzenesulfonamide (4a, 31.4 mg, 0.10 mmol),
Pd(PPh;3)4 (11.5 mg, 10 mol %), dppp (8.24 mg, 20 mol %), Cu(OAc), (36.0 mg, 0.2 mmol) were
added to a tube equipped with magnetic stirrer bar in 1 mL mixed MeCN/toluene (1:1), then fert-
butyl isocyanide (2a, 12.5 mg, 0.15 mmol) was added finally. The reaction was stirred at 100 °C
for 9 h. After the reaction finished (monitored by TLC), the mixture was quenched with H,O, and
the crude product was extracted with CH,Cl,. The organic extracts were concentrated in vacuum,
and the resulting residue was purified by column chromatography on silica gel with light

petroleum ether/ethyl acetate (10:1) as eluent to afford the desired product 5a.

II1. The Synthetic Procedure for 6a% and 7a*

o (0]
Pd(PPh3),Cl, (10 mol %) A
A . /\n/OEt Et3N (3.0 equiv)
— EtO —
Br N” "N o} DMF, 90 °C A N~ N
H o) H
3l 6a

14 h

A mixture of 7-bromo-N-(fert-butyl)-2,3-dihydrofuro[3,2-c]quinolin-4-amine (0.20 mmol, 64 mg),
Pd,(PPh;),Cl, (14 mg, 10 mol %), ethyl acrylate (40 mg, 0.4 mmol), Et;N (60.6 mg, 0.6 mmol) and
2.0 mL of DMF were added in a tube equipped with a stir bar and stirred at 90 °C for 12 h under
N,. Then the reaction was quenched by aqueous H,O and extracted with ethyl acetate, dried over
anhydrous sodium sulfate, filtered, and evaporated under vacuum. The crude product was purified
by column chromatography on silica gel with light petroleum ether/ethyl acetate as eluent to afford

the desired product 6a (61.0 mg, 90%).
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o) 0
0,
N T s ety N
— )< + Ph — > / J<
Br N~ N DMF/EtsN (3:1) N” >N
H 80°C, 8 h H
3l 7a

To a dried three-necked flask was added 31 (64 mg, 0.2 mmol), ethynylbenzene (40.8 mg, 0.4
mmol), Pd(PPh;),Cl, (5 mol %, 7.0 mg), Cul (5 mol %, 2.0 mg) and 2 mL of mixed solvent
Et;N/DMF (1:3). The solution was placed under N, atmosphere and stirred for 8 h at 80 °C. After
complete conversion of the starting material as monitored by TLC, the reaction mixture was
quenched with an aqueous solution of saturated NH4Cl and extracted with ethyl acetate. The
combined organic layer was washed with brine, and dried over anhydrous Na,SO,4. The crude
product was purified by column chromatography on silica gel with light petroleum ether/ethyl

acetate as eluent to afford the desired product 7a (55.0 mg, 81%).

IV. The Synthetic Procedure for 8 Using 8a as the Example’

8b and 8f were also synthesized via the following step:

o (0]
NP tBU reflux Z SN NH,
3 H 8
To a side-necked sealable tube equipped with stir bar was added 3a (48 mg, 0.2 mmol) and TFA
(2.0 mL). The reaction was sealed and heated at reflux for 10-24 h. The reaction tube was allowed
to cool to room temperature. Its contents were dropped slowly into 40 mL of saturated aqueous
sodium bicarbonate. The product was then extracted with diethyl ether. The combined organics
were dried with sodium sulfate, filtered, and concentrated under reduced pressure. And the

resulting residue was purified by column chromatography on silica gel with light petroleum

ether/ethyl acetate as eluent to afford the desired product 8a (31.6 mg, 85%).

D. Characterization Data for All Products

N-(tert-Butyl)-2,3-dihydrofuro[3,2-c]quinolin-4-amine (3a)
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O
X
J
N N
H

Light yellow solid (49 mg, 68%); m.p. 195-197 °C; 'H NMR (400 MHz, CDCl3) 6 7.72 (d, J = 8.4 Hz,
2H), 7.48 (t, J = 7.8 Hz, 1H), 7.16 (t, J = 7.6 Hz, 1H), 4.80 (t, J = 9.0 Hz, 2H), 4.01 (s, 1H), 3.05 (t, J =
9.0 Hz, 2H), 1.60 (s, 9H); '3C NMR (100 MHz, CDCLy) § 162.6, 154.2, 149.1, 128.9, 126.7, 121.0,
113.6, 103.6, 72.3, 51.8, 29.5, 27.8 ppm; vma(KBr)/em! 3440, 3055, 2957, 1573, 1231, 1076, 918, 751,
629, 549; HRMS-ESI (m/2): caled for C;sH;oN,O, [M+H]* : 243.1492, found 243.1494.

N-(tert-Butyl)-7-methyl-2,3-dihydrofuro[3,2-c]quinolin-4-amine (3b)

(o]
X
J L
N N
H

Light yellow solid (49 mg, 64%); m.p. 203-206 °C; 'H NMR (400 MHz, CDCLy) 6 7.60 (dd, J =
8.1Hz, 2.6 Hz, 1H), 7.52 (s, 1H), 6.99 (d, J = 8.1 Hz, 1H), 4.78 (t, J = 8.9 Hz, 2H), 3.97 (s, 1H),
3.04 (t, J = 8.9 Hz, 2H), 2.46 (s, 3H), 1.59 (s, 9H); 3C NMR (100 MHz, CDCLy) & 162.7, 154.4,
149.4, 138.9, 126.1, 123.1, 120.7, 111.4, 102.7, 72.3, 51.8, 29.6, 27.5, 21.8 ppm; Vynax(KBr)/cm!
3435, 2923, 1635, 1508, 1409, 1244, 1081, 1004, 911, 753; HRMS-ESI (m/z): caled for

Ci6H2iN,O, [M+H]" : 257.1648, found 257.1653.

N-(tert-Butyl)-7-methoxy-2,3-dihydrofuro[3,2-c]quinolin-4-amine (3¢)

0
X
J
MeO N N
H

White solid (50 mg, 61%); m.p. 144-150 °C; 'H NMR (400 MHz, CDCl;) 6 7.49 (d, J = 8.8 Hz,
1H), 7.00 (s, 1H), 6.70 (d, J = 8.8 Hz, 1H), 4.64 (t, J = 8.9 Hz, 2H), 3.80 (s, 3H), 2.89 (t, J = 8.9
Hz, 2H), 1.48 (s, 9H); 3C NMR (100 MHz, CDCl3) § 162.8, 160.7, 154.7, 150.9, 122.1, 112.9,
108.0, 106.3, 101.4, 72.3, 55.2, 51.8, 29.6, 27.3 ppm; vma(KBr)em™ 3438, 2950, 1637, 1578,
1508, 1433, 1382, 1211, 1004, 914, 740, 509; HRMS-ESI (m/z): caled for CjsHaoN,NaO,,

[M+Na]* : 295.1417, found 295.1414.

N-(tert-Butyl)-7-fluoro-2,3-dihydrofuro[3,2-c]quinolin-4-amine (3d)
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(o]
X
J
F N N
H

Light yellow solid (39 mg, 50%); m.p. 221-223 °C; 'H NMR (400 MHz, CDCLy) 6 7.57 (dd, J =
8.8, 6.6 Hz, 1H), 7.24 (d, J= 11.4 Hz, 1H), 6.81 (td, J= 8.7, 2.3 Hz, 1H), 4.70 (t, J = 9.0 Hz, 2H),
3.97 (s, 1H), 2.94 (t, J = 9.0 Hz, 2H), 1.48 (s, 9H); 3C NMR (100 MHz, CDCLy) & 162.7, 162.3,
155.0, 132.1 (dd, J= 9.3, 3.0 Hz), 128.5 (d, J= 2.6 Hz), 128.4, 122.9 (d, J = 10.5 Hz), 110.6 (dd, J
=28.9,22.2 Hz), 102.7, 72.4, 51.9, 29.5, 27.4 ppm; vymu(KBr)/em! 3387, 2919, 2855, 1649, 1581,
1424, 1259, 1081, 918, 862, 751, 635, 499; HRMS-ESI (m/z): caled for CisH;sFN,0, [M+H]" :

261.1398, found 261.1401.

N-(tert-Butyl)-7-chloro-2,3-dihydrofuro|[3,2-c]quinolin-4-amine (3e)

(o]
/©\/9
P J<
Cl N N
H

Light yellow solid (41 mg, 49%); m.p. 180-183 °C; 'H NMR (400 MHz, CDCl;) § 7.70 (d, J = 1.8
Hz, 1H), 7.61 (d, J = 8.6 Hz, 1H), 7.08 (dd, J = 8.6, 1.9 Hz, 1H), 4.79 (t, J = 9.0 Hz, 2H), 4.07 (s,
1H), 3.03 (t, J = 9.0 Hz, 2H), 1.57 (s, 9H); '3C NMR (100 MHz, CDCLy) § 162.5, 154.8, 149.7,
134.6, 125.7, 122.3, 121.6, 112.0, 103.7, 72.4, 51.9, 29.5, 27.4 ppm; Vima(KBr)/cm! 3437, 2956,
1639, 1579, 1510, 1433, 1385, 1216, 1078, 918, 741, 637, 537; HRMS-ESI (m/z): caled for

CysH 5CIN,O, [M+H]" : 277.1102, found 277.1104.

N-(tert-Butyl)-7-bromo -2,3-dihydrofuro[3,2-c]quinolin-4-amine (3f)

(0]
X
J L
Br N~ N
H

Light yellow solid (55 mg, 58%); m.p. 181-184 °C; 'H NMR (400 MHz, CDCl3) 6 7.79 (s, 1H),
7.45 (d, J=8.5 Hz, 1H), 7.13 (d, J = 8.6 Hz, 1H), 4.70 (t, J = 9.0 Hz, 2H), 3.99 (s, 1H), 2.93 (t, J
= 9.0 Hz, 2H), 1.47 (s, 9H); 13C NMR (100 MHz, CDCl3) 6 162.6, 154.7, 149.9, 128.9, 124.2,

123.0, 122.4, 112.3, 103.9, 72.4, 51.9, 29.5, 27.4 ppm; vi.x(KBr)/cm™!' 3427, 2953, 1634, 1520,
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1429, 1224, 1145, 1079, 1017, 915, 826, 749, 645, 454; HRMS-ESI (m/z): calcd for C,sH;sBrN,0,

[M+H]* : 321.0597, found 321.0600.

Methyl 4-(tert-Butylamino)-2,3-dihydrofuro[3,2-c]quinoline-7-carboxylate (3g)

o]

N

J L
MeOOC NN

Yellow solid (50 mg, 56%); m.p. 188-190 °C; 'H NMR (400 MHz, CDCl;) & 8.39 (s, 1H), 7.73 (d,
J=2.6 Hz, 2H), 4.78 (t, J = 9.0 Hz, 2H), 3.94 (s, 1H), 3.03 (t, J = 9.0 Hz, 2H), 1.57 (s, 9H); 13C
NMR (100 MHz, CDCls) § 167.6, 162.3, 154.6, 130.2, 129.0, 121.3, 120.7, 116.3, 105.7, 72.4,
52.0,51.9, 29.4, 27.5 ppm; vina(KBr)/enr! 3406, 2949, 1715, 1634, 1519, 1424, 1233, 1087, 989,

912, 746, 547, 461; HRMS-ESI (m/z): calcd for C;7H»;N,05, [M+H]* : 301.1547, found 301.1551.

N-(tert-Butyl)-8-methyl-2,3-dihydrofuro[3,2-c]quinolin-4-amine (3h)

(6]
wk
N/ N
H

White solid (40 mg, 52%); m.p. 190-193 °C; 'H NMR (400 MHz, CDCls) 5 7.61 (d, J = 8.6 Hz, 1H),
7.49 (s, 1H), 7.41-7.04 (m, 1H), 4.78 (t, J = 9.0 Hz, 2H), 3.94 (s, 1H), 3.05 (t, J = 8.9 Hz, 2H), 2.43 (s,
3H), 1.58 (s, 9H); 13C NMR (100 MHz, CDCLy) § 162.3, 153.7, 147.4, 130.9, 130.4, 126.5, 120.1, 113.3,
103.6, 72.2, 51.7, 29.6, 27.5, 21.2 ppm; vymex(KBr)/em! 3439, 2920, 1637, 1511, 1413, 1257, 1080, 935,

818, 742, 549; HRMS-ESI (m/z): calcd for C,¢H»;N,O, [M+H]" : 257.1648, found 257.1649.

N-(tert-Butyl)-8-methoxy-2,3-dihydrofuro[3,2-c]quinolin-4-amine (3i)

0
MeO N
P J<
N N
H

Light yellow solid (23 mg, 29%); m.p. 196-198 °C; 'H NMR (400 MHz, CDCl3) 6 7.63 (d, J = 9.0
Hz, 1H), 7.14 (dd, J = 9.1, 2.5 Hz, 1H), 7.04 (d, J = 2.7 Hz, 1H), 4.80 (t, J = 8.9 Hz, 2H), 3.85 (s,
1H), 3.07 (t, J = 8.7 Hz, 2H), 1.56 (s, 9H); 3C NMR (100 MHz, CDCl;) § 162.0, 154.3, 152.9,

128.3, 120.6, 113.3, 103.9, 99.9, 72.3, 55.5, 51.8, 29.7, 27.7 ppm; vy (KBr)/em™ 3437, 2955,
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1607, 1519, 1467, 1412, 1223, 1033, 934, 826, 745, 554, HRMS-ESI (m/z): caled for C;sH,1N,O5,

[M+H]* : 273.1598, found 273.1600.

N-(tert-Butyl)-8-fluoro-2,3-dihydrofuro[3,2-c]quinolin-4-amine (3j)

(0]
F. X
P J<
N N
H

White solid (55 mg, 71%); m.p. 207-209 °C; 'H NMR (400 MHz, CDCls) § 7.66 (dd, J = 9.0, 5.1
Hz, 1H), 7.32 (dd, J = 8.9, 2.9 Hz, 1H), 7.22 (td, J = 8.9, 2.9 Hz, 1H), 4.80 (t, J = 9.0 Hz, 2H),
3.98 (s, 1H), 3.06 (t, J = 9.0 Hz, 2H), 1.57 (s, 9H); '3C NMR (100 MHz, CDCl3) 6 162.4, 157.5 (d,
J=240.3 Hz), 153.7, 145.9, 128.6, 118.2 (d, J = 24.7 Hz), 113.3 (d, J= 9.7 Hz), 104.9 (d, /= 23.0
Hz), 104.4, 72.4, 51.9, 29.5, 27.6 ppm; vimex(KBr)/om™! 3447, 2954, 1630, 1531, 1471, 1372, 1243,
1071, 948, 823, 741, 561; HRMS-ESI (m/z): caled for C;sH;sFN,O, [M+H]* : 261.1398, found

261.1402.

N-(tert-Butyl)-8-chloro-2,3-dihydrofuro|[3,2-c]quinolin-4-amine (3k)

(0]
cl L
P )<
N N
H

Brown solid (61 mg, 74%); m.p. 182-185 °C; 'H NMR (400 MHz, CDCl;) 6 7.69 (d, J = 1.7 Hz,
1H), 7.61 (d, /= 8.6 Hz, 1H), 7.08 (dd, J = 8.6, 1.9 Hz, 1H), 4.80 (t, /= 9.0 Hz, 2H), 4.06 (s, 1H),
3.04 (t, J = 9.0 Hz, 2H), 1.56 (s, 9H); 3C NMR (100 MHz, CDCl;) 6 162.6, 154.8, 149.7, 134.7,
125.8, 122.3, 121.6, 112.0, 103.7, 72.4, 51.9, 29.5, 27.4 ppm; vy (KBr)/cm! 3439, 2928, 1639,
1511, 1436, 1385, 1217, 1008, 919, 868, 749, 639; HRMS-ESI (m/z): calcd for C;sH;3sCIN,O,

[M+H]" : 277.1102, found 277.1105.

N-(tert-Butyl)-8-(trifluoromethyl)-2,3-dihydrofuro|3,2-c]quinolin-4-amine (31)
(0]
Aoy
H
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Light yellow solid (50 mg, 54%); m.p. 203-205 °C; "H NMR (400 MHz, CDCl;) ¢ 8.00 (s, 1H),
7.74 (d, J= 8.7 Hz, 1H), 7.62 (d, J = 8.7 Hz, 1H), 4.84 (t, /= 9.0 Hz, 2H), 4.19 (s, 1H), 3.08 (t, J
= 8.9 Hz, 2H), 1.58 (s, 9H); 13C NMR (100 MHz, DMSO) ¢ 152.9, 128.9 (q, J = 3.8 Hz), 126.6,
126.1 (d, J=3.6 Hz), 123.9, 116.0 (q, /= 32.3 Hz), 113.6, 106.7, 95.0, 77.2, 60.2, 29.5, 24.1 ppm;
vimax(KBr)/em! 3469, 2925, 2858, 1638, 1487, 1172, 1094, 940, 830, 736, 543; HRMS-ESI (m/z):

caled for Ci¢H;gF3N,O, [M+H]" : 311.1366, found 311.1370.

Methyl 4-(tert-Butylamino)-2,3-dihydrofuro|[3,2-c]quinoline-8-carboxylate (3m)

(0]
MeOOC L
> J<
N N
H

White solid (70 mg, 78%); m.p. 213-215 °C; 'H NMR (400 MHz, CDCl;) J 8.46 (s, 1H), 8.06 (d,
J= 8.8 Hz, 1H), 7.66 (d, J = 8.9 Hz, 1H), 4.79 (t, J = 9.0 Hz, 2H), 4.20 (s, 1H), 3.91 (s, 3H), 3.02
(t, J=9.0 Hz, 2H), 1.57 (s, 9H); 3C NMR (100 MHz, CDCl3) 6 167.3, 163.4, 155.6, 151.6, 128.9,
126.5, 124.6, 122.2, 112.8, 104.0, 72.5, 52.1, 51.8, 29.5, 27.3 ppm; vimax(KBr)/cm™! 3407, 2920,
1709, 1641, 1515, 1401, 1234, 1113, 921, 838, 760, 534; HRMS-ESI (m/2): caled for C7H,N,Os,

[M+H]*: 301.1547, found 301.1552.

N-(tert-Butyl)-9-fluoro-2,3-dihydrofuro[3,2-c]quinolin-4-amine (3n)

F (o]
X
J
N N
H

White solid (48 mg, 62%); m.p. 205-207 °C; 'H NMR (400 MHz, CDCls) 6 7.47 (d, J = 8.5 Hz,
1H), 7.34 (dd, J = 14.4, 8.1 Hz, 1H), 6.78 (dd, J = 10.7, 7.9 Hz, 1H), 4.84 (t, J = 9.1 Hz, 2H), 4.07
(s, 1H), 3.01 (t, J= 9.1 Hz, 2H), 1.57 (s, 9H); 3C NMR (100 MHz, CDCl;) 5 160.9, 158.8, 156.3,
154.6, 151.0, 128.3 (d, J = 9.6 Hz), 122.6, 105.9 (d, J = 19.8 Hz), 104.6, 72.6, 51.9, 29.5, 26.8
PPM; Vimax(KBr)/em! 3449, 2943, 1621, 1471, 1351, 1253, 1052, 914, 739, 461; HRMS-ESI (m/2):

caled for C;sH gFN,O, [M+H]* : 261.1398, found 261.1400.

N-(tert-Butyl)-8-chloro-6-fluoro-2,3-dihydrofuro[3,2-c]quinolin-4-amine (30)
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(0]

Cl N
J L
NTON

F

White solid (27 mg, 31%); m.p. 210-212 °C; 'H NMR (400 MHz, CDCLy) & 7.45 (s, 1H), 7.17 (dd,
J=10.6, 1.9 Hz, 1H), 4.81 (t, J = 9.0 Hz, 2H), 4.16 (s, 1H), 3.07 (t, J = 8.7 Hz, 2H), 1.57 (s, 9H);
13C NMR (101 MHz, CDCl3) 6 161.85 (d, J = 4.7 Hz), 158.0, 155.5, 154.1, 124.8 (d, J = 9.8 Hz),
116.1 (d, J = 4.6 Hz), 115.6 (d, J= 4.7 Hz), 114.8 (d, J = 22.7 Hz), 105.3, 72.6, 52.2, 29.3, 27.5
pPM; Vinax(KBr)/em! 3854, 3443, 2928, 1638, 1508, 1378, 1263, 1117, 981, 845, 741, 579, 499;

HRMS-ESI (m/z): calcd for C;sH;CIFN,O, [M+H]" : 295.1008, found 295.1002.

N-(tert-Butyl)-7,9-dichloroe-2,3-dihydrofuro[3,2-c]quinolin-4-amine (3p)

(0]
Cl N
J L
NN
Cl

Light yellow solid (61 mg, 66%); m.p. 213-217 °C; 'H NMR (400 MHz, CDCl3) § 7.57 (dd, J =
9.0, 2.3 Hz, 2H), 4.81 (t, J = 9.0 Hz, 2H), 4.17 (s, 1H), 3.05 (t, J = 9.0 Hz, 2H), 1.60 (s, 9H); 13C
NMR (100 MHz, CDCly) § 162.3, 153.9, 131.8, 129.3, 125.1, 119.3, 114.8, 105.1, 72.8, 52.2, 29.1,
27.3 ppm; v (KBr)/em! 3440, 2924, 1641, 1589, 1514, 1402, 1259, 1212, 1123, 948, 845, 742,

504; HRMS-ESI (m/z): calcd for C;sH7CLLN,O, [M+H]* : 311.0712, found 311.0716.

N-(tert-Butyl)-6,8-dimethyl-2,3-dihydrofuro[3,2-c]quinolin-4-amine (3q)

(o]
AN
J
N N
H

White solid (49 mg, 60%); m.p. 212-214 °C; 'H NMR (400 MHz, CDCl;)  7.38 (s, 1H), 7.23 (s,
1H), 4.78 (t, J = 8.9 Hz, 2H), 3.96 (s, 1H), 3.05 (t, J = 8.9 Hz, 2H), 2.66 (s, 3H), 2.41 (s, 3H), 1.62
(s, 9H); 3C NMR (100 MHz, CDCl3) 6 162.7, 152.5, 146.4, 134.2, 131.2, 129.9, 117.8, 112.9,
103.2, 72.2, 51.6, 29.3, 27.5 21.2, 18.8 ppm; vy (KBr)/cm! 3437, 2960, 1640, 1437, 1218, 1112,
976, 851, 775, 623, 492; HRMS-ESI (m/z): calcd for C;;H»;N,O, [M+H]* : 271.1805, found

271.1808.
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N-(tert-Butyl)-2-ethyl-2,3-dihydrofuro[3,2-c]quinolin-4-amine (3r)
Et
(6]
X
A<
H
Light yellow solid (53 mg, 65%); m.p. 110-113 °C; 'H NMR (400 MHz, CDCls) § 7.83-7.65 (m,
2H), 7.53-7.42 (m, 1H), 7.16 (t, J = 7.5 Hz, 1H), 4.99 (dq, J=9.5, 6.7 Hz, 1H), 3.99 (s, 1H), 3.12
(dd, J=14.2, 9.5 Hz, 1H), 2.71 (dd, J = 14.2, 7.3 Hz, 1H), 2.03-1.87 (m, 1H), 1.87-1.75 (m, 1H),
1.61 (s, 9H), 1.10 (t, J = 7.4 Hz, 3H); 3C NMR (100 MHz, CDCl;) J 162.0, 154.3, 149.1, 128.8,
126.7, 121.1, 120.9, 113.6, 103.2, 86.2, 51.8, 32.6, 29.6, 29.2, 9.4 ppm; vyx(KBr)/cm™ 3429,

3061, 2956, 1639, 1516, 1409, 1227, 996, 908, 756, 638; HRMS-ESI (m/z): calcd for

Ci7H2,N;NaO, [M+Na]* : 293.1624, found 293.1622.

N-Cyclopentyl-2,3-dihydrofuro[3,2-c]quinolin-4-amine (3s)

(0]
7~
CQ?H/Q

Light red solid (36 mg, 48%); m.p. 155-157 °C; 'H NMR (400 MHz, CDCl;) 6 7.71 (dd, J = 9.0,
1.8 Hz, 2H), 7.49 (t, J = 7.7 Hz, 1H), 7.17 (t, J = 7.5 Hz, 1H), 4.83 (t, J = 9.0 Hz, 2H), 4.65-4.44
(m, 1H), 3.15 (t, J = 8.9 Hz, 2H), 2.27-2.01 (m, 2H), 1.86-1.61 (m, 4H), 1.51 (td, J = 12.4, 6.1 Hz,
2H), 1.26 (s, 1H); 3C NMR (100 MHz, CDCLy) 6 163.4, 154.5, 129.4, 125.9, 121.2, 121.1, 113.8,
102.9, 72.5, 52.7, 33.9, 27.5, 23.8 ppm; vinux(KBr)/em! 3410, 2946, 1613, 1523, 1349, 1253, 1167,
1082, 1008, 928, 698, 560; HRMS-ESI (m/z): caled for CigH;oN,0, [M+H]* : 255.1492, found

255.1496.

N-Cyclohexyl-2,3-dihydrofuro[3,2-c]quinolin-4-amine (3t)

=
O
N

Light yellow solid (43 mg, 54%); m.p. 138-140 °C; 'H NMR (400 MHz, CDCls) § 7.91-7.64 (m,

Iz

2H), 7.47 (ddd, J = 8.4, 7.0, 1.4 Hz, 1H), 7.20-7.05 (m, 1H), 4.80 (t, /= 9.0 Hz, 2H), 4.17 (s, 1H),

3.09 (t, J = 9.0 Hz, 2H), 2.14 (d, J = 12.5 Hz, 2H), 1.93-1.56 (m, 3H), 1.58-1.38 (m, 2H), 1.39-
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1.12 (m, 4H); '*C NMR (100 MHz, CDCl;) § 163.3, 154.0, 149.1, 129.2, 126.0, 121.1, 121.0,
113.8,102.9, 72.5,49.2, 33.9, 27.4, 25.8, 25.0 ppm; vy (KBr)/em™! 3421, 2924, 2853, 1640, 1517,
1408, 1258, 1151, 1078, 995, 756, 645; HRMS-ESI (m/z): caled for C,;H;N,O, [M+H]" :

269.1648, found 269,1652.

N-((3s,5s,7s)-Adamantan-1-yl)-2,3-dihydrofuro[3,2-c]quinolin-4-amine (3u)

)

N HQ

Yellow solid (59 mg, 62%); m.p. 252-255 °C; 'TH NMR (400 MHz, CDCl3) 6 7.69 (dd, J= 7.5, 4.5
Hz, 2H), 7.46 (t, J = 7.4 Hz, 1H), 7.13 (t, J = 7.4 Hz, 1H), 4.80 (t, J = 9.0 Hz, 2H), 3.90 (s, 1H),
3.05 (t, J= 8.9 Hz, 2H), 2.28 (s, 6H), 2.15 (s, 3H), 1.76 (q, J = 12.2 Hz, 6H); *C NMR (100 MHz,
CDCl;) 6 162.7, 154.2, 149.1, 128.9, 126.6, 121.0, 113.6, 103.5, 72.3, 52.4, 42.5, 36.7, 29.8, 27.5
ppm; v (KBr)/em™! 3414, 2904, 1636, 1511, 1404, 1264, 1150, 1079, 992, 919, 743, 640, 541,

457; HRMS-ESI (m/z): calcd for C,H,sN,O, [M+H]" : 321.1961, found 321.1968.

N-(2,4,4-tri-Methylpentan-2-yl)-2,3-dihydrofuro[3,2-c]quinolin-4-amine (3v)

N
White solid (65 mg, 73%); m.p. 108-110 °C; 'H NMR (400 MHz, CDCls) § 7.72 (dd, J = 8.2, 2.8
Hz, 2H), 7.48 (t, J= 7.3 Hz, 1H), 7.15 (t, J = 7.4 Hz, 1H), 4.80 (t, J = 9.0 Hz, 2H), 4.07 (s, 1H),
3.04 (t, J = 9.0 Hz, 2H), 2.05 (s, 2H), 1.66 (s, 6H), 1.04 (s, 9H); '*C NMR (100 MHz, CDCl;) 6
162.5, 154.1, 149.2, 128.8, 126.7, 120.9, 113.6, 103.5, 72.2, 55.8, 51.9, 31.8, 31.6, 29.9, 27.5;
vma(KBr)/em™! 3691, 3443, 2952, 1642, 1518, 1410, 1229, 1150, 1077, 1000, 931, 752, 630;

HRMS-ESI (m/z): calcd for C19Hp7N,O, [M+H]* : 299.2118, found 299.2122.

N-(tert-Butyl)-1-tosyl-2,3-dihydro-1H-pyrrolo[3,2-c]quinolin-4-amine (5a)
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Ts,
N

=
@ﬁuk
White solid (77 mg, 65%); m.p. 180-185 °C; 'H NMR (400 MHz, CDCls) ¢ 8.34 (d, J = 8.3 Hz,
1H), 7.74 (d, J = 8.4 Hz, 1H), 7.51 (t, J = 7.6 Hz, 1H), 7.32 (d, J = 8.2 Hz, 2H), 7.25 (t, J = 7.6 Hz,
1H), 7.12 (d, J = 8.1 Hz, 2H), 4.13 (t, J = 7.5 Hz, 2H), 3.78 (s, 1H), 2.36 (s, 3H), 2.02 (t, /= 7.4
Hz, 2H), 1.49 (s, 9H); 13C NMR (100 MHz, CDCl3) ¢ 153.0, 149.1, 147.1, 144.3, 133.6, 129.4,
129.0, 127.6, 126.7, 125.7, 121.7, 117.6, 52.9, 51.9, 29.3, 26.2, 21.5 ppm; vmax(KBr)/Cm_l 3419,

3061, 2957, 1613, 1512, 1464, 1405, 1352, 1233, 1165, 1083, 1013, 936, 759, 696; HRMS-ESI

m/z): calcd tor CyyHpeN30O,S, + : . , foun . .
(m/z): calcd for CpHpeN30,S, [M+H]" : 396.1740, found 396.1745

N-(tert-Butyl)-8-methyl-1-tosyl-2,3-dihydro-1H-pyrrolo[3,2-c]quinolin-4-amine (5b)

Ts,
N

=
109 8"
Light yellow solid (66 mg, 54%); mp 170-172 °C; 'H NMR (400 MHz, CDCls) ¢ 8.11 (s, 1H),
7.65 (d, J=8.5 Hz, 1H), 7.35 (t, /= 8.8 Hz, 3H), 7.13 (d, J= 8.1 Hz, 2H), 4.12 (t, /= 7.5 Hz, 2H),
3.71 (s, 1H), 2.49 (s, 3H), 2.38 (s, 3H), 2.00 (t, J = 7.5 Hz, 2H), 1.49 (s, 9H); 3*C NMR (100 MHz,
CDCl3) 6 152.6, 147.5, 146.7, 144.2, 133.6, 131.2, 131.1, 129.3, 127.7, 126.5, 124.7, 117.6, 117.5,
52.9,51.9,29.4,26.2,21.5, 21.4 ppm; v (KBr)/em'! 3418, 2921, 1606, 1514, 1454, 1353, 1231,

1165, 1083, 1018, 936, 817, 699, 572; HRMS-ESI (m/z): calcd for CypHsN3O,S, [M+H]*:

410.1897, found 410.1902.

N-(tert-Butyl)-9-fluoro-1-tosyl-2,3-dihydro-1H-pyrrolo|3,2-c]quinolin-4-amine (5¢)

Ts,
F N
=
N | J<
N N
H

Brown solid (55 mg, 45%); m.p. 155-157 °C; 'H NMR (400 MHz, CDCls) § 8.01 (dd, J = 10.3,
2.8 Hz, 1H), 7.70 (dd, J= 9.2, 5.4 Hz, 1H), 7.35 (d, J = 8.2 Hz, 2H), 7.28 (dt, J = 8.7, 2.9 Hz, 1H),
7.15 (d, J = 8.1 Hz, 2H), 4.13 (t, J = 7.5 Hz, 2H), 3.77 (s, 1H), 2.38 (s, 3H), 2.05 (t, J = 7.5 Hz,
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2H), 1.48 (s, 9H); *C NMR (100 MHz, CDCl;) J 158.9, 156.6, 152.6, 146.7 (d, J = 4.5 Hz), 146.0,
1445, 133.6, 129.5, 128.5 (d, 8.4 Hz), 127.7, 118.6, 118.5 (d, J = 25 Hz), 117.7 (d, J = 10.3 Hz),
109.7 (d, J = 24.6 Hz), 52.9, 51.9, 29.3, 26.2, 21.6 ppm; vy (KBr)/cm! 3419, 2946, 1610, 1526,
1406, 1353, 1236, 1169, 819, 695, 575; HRMS-ESI (m/z): caled for CyH4FN3NaO,S, [M+Na]*:

436.1465, found 436.1472.

N-(tert-Butyl)-8-fluoro-1-tosyl-2,3-dihydro-1H-pyrrolo[3,2-c]quinolin-4-amine (5d)

Ts,

Lk
Light red solid (41 mg, 33%); m.p. 136-138 °C; 'H NMR (400 MHz, CDCly) & 7.94 (dd, J = 10.3,
2.7 Hz, 1H), 7.62 (dd, J=9.1, 5.4 Hz, 1H), 7.28 (d, J = 8.1 Hz, 2H), 7.25-7.15 (m, 1H), 7.07 (d, J
— 8.0 Hz, 2H), 4.06 (t, J = 7.5 Hz, 2H), 3.70 (s, 1H), 2.31 (s, 3H), 1.98 (t, /= 7.5 Hz, 2H), 1.41 (s,
9H); 3C NMR (100 MHz, CDCl;) 0 158.9, 156.6, 152.6 (d, J = 1.6 Hz), 146.8 (d, J = 4.4 Hz),
146.0, 144.5, 133.6, 129.5, 128.5 (d, J= 8.4 Hz), 127.7, 118.6 (d, J =25 Hz), 118.5, 117.8 (d, J =
10.5 Hz), 109.7 (d, J = 24.8 Hz), 52.9, 51.9, 29.3, 26.2, 21.5 ppm; Vmax(KBl‘)/0m'1 3419, 2953,

1610, 1525, 1405, 1334, 1236, 1170, 819, 697, 578; HRMS-ESI (m/z): calcd for C»,H»4FN3;NaO,S,

[M+Na]*: 436.1465, found 436.1475.

N-(tert-Butyl)-1-tosyl-8-(trifluoromethyl)-2,3-dihydro-1H-pyrrolo[3,2-c]quinolin-4-amine (5e)

Ts,
N
F3C\©\/‘f
< J<
N °N
H

Light yellow solid (60 mg, 43%); m.p. 166-168 °C; "H NMR (400 MHz, CDCl;) 6 8.63 (s, 1H),
7.78 (d, J = 8.8 Hz, 1H), 7.66 (dd, J = 8.8, 1.6 Hz, 1H), 7.34 (d, J = 8.2 Hz, 2H), 7.15 (d, /= 8.1
Hz, 2H), 4.15 (t, J= 7.6 Hz, 2H), 4.00 (s, 1H), 2.38 (s, 3H), 2.07 (t, J = 7.6 Hz, 2H), 1.50 (s, 9H);
13C NMR (100 MHz, CDCl;)  154.3, 150.5, 147.6, 144.6, 133.5, 129.5, 127.6, 127.4, 124.7 (d, J

=3.2 Hz), 124.0 (q, J=89.0 Hz), 123.4 (d, /= 3.2 Hz), 123.0, 118.6, 116.5, 52.9, 52.3,29.1, 26.2,

S17



21.5 ppm; vinax(KBr)/em™! 3421, 2942, 1616, 1517, 1309, 1159, 1104, 946, 825, 749, 673, 569,

473; HRMS-ESI (m/z): calcd for Cy3H,5F3N30,S, [M+H]*: 464.1614, found 464.1618.

N-(tert-Butyl)-6,8-dimethyl-1-tosyl-2,3-dihydro-1H-pyrrolo[3,2-c]quinolin-4-amine (5f)

Ts,
N

=
W;)fiuk
Light red solid (78 mg, 62%); m.p. 161-163 °C; 'H NMR (400 MHz, CDCLy) & 7.96 (s, 1H), 7.34
(d, J= 8.1 Hz, 2H), 7.25 (s, 1H), 7.12 (d, J = 8.1 Hz, 2H), 4.10 (t, J = 7.4 Hz, 2H), 3.71 (s, 1H),
2.65 (s, 3H), 2.44 (s, 3H), 2.37 (s, 3H), 1.98 (¢, J = 7.2 Hz, 2H), 1.51 (s, 9H); 13C NMR (100 MHz,
CDCl;) 0 151.5, 147.1, 146.5, 144.2, 133.9, 133.8, 131.5, 130.6, 129.3, 127.7, 122.6, 117.3, 53.0,
51.7,29.03, 26.1, 21.5,21.4, 19.0 ppm; vmaX(KBr)/cm‘1 3418, 2924, 1605, 1520, 1447, 1354, 1166,

1095, 1021, 746, 693, 578; HRMS-ESI (m/z): calcd for C,4H29N3;NaO,S, [M+Na]™: 446.1873,

found 446.1874.

N-(tert-Butyl)-6,8-dichloro-1-tosyl-2,3-dihydro-1H-pyrrolo[3,2-c]quinolin-4-amine (5g)

Ts,
N
ci y
Ik
N7 N
Cl H

Light yellow solid (87 mg, 63%); m.p. 163-165 °C; "H NMR (400 MHz, CDCl;) 6 8.22 (s, 1H),
7.61 (s, 1H), 7.34 (d, J = 7.7 Hz, 2H), 7.16 (d, J = 7.8 Hz, 2H), 4.13 (t, J = 7.8 Hz, 2H), 4.01 (s,
1H), 2.38 (s, 3H), 2.04 (d, J = 5.9 Hz, 2H), 1.53 (s, 9H); 13C NMR (100 MHz, CDCl;) ¢ 152.9,
146.9, 144.7, 143.9, 133.3, 131.6, 129.6, 129.4, 127.6, 126.0, 123.9, 119.4, 118.9, 53.1, 52.3, 28.8,
26.1, 21.6 ppm; vix(KBr)/em-!' 3418, 2924, 1605, 1520, 1447, 1354, 1166, 1095, 1021, 746, 693,

578; HRMS-ESI (m/z): calcd for Cy,H,4C,N30,S, [M+H]*: 464.0961, found 464.0959.

N-Cyclopentyl-1-tosyl-2,3-dihydro-1H-pyrrolo[3,2-c|quinolin-4-amine (5h)

N
X
7 /O
N N
H
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Light red solid (55 mg, 45%); m.p. 155-157 °C; 'H NMR (400 MHz, CDCls) 6 8.35 (d, J= 8.3 Hz,
1H), 7.74 (d, J = 8.4 Hz, 1H), 7.52 (t, J = 7.6 Hz, 1H), 7.32 (d, J = 7.9 Hz, 2H), 7.26 (t, J = 7.6 Hz,
1H), 7.12 (d, J = 7.9 Hz, 2H), 4.57-4.45 (m, 1H), 4.14 (t, J = 7.5 Hz, 2H), 2.35 (s, 3H), 2.13-2.03
(m, 4H), 1.66 (d, J = 5.8 Hz, 4H), 1.36 (dd, J = 12.4, 6.4 Hz, 2H); 3C NMR (100 MHz, CDCL;) 6
153.4, 147.7, 144.4, 133.7, 129.5, 129.4, 127.7, 126.3, 125.8, 121.9, 117. 9, 117.1, 53.2, 52.8, 33.6,
26.1, 23.8, 23.6, 21.57 ppm; v (KBr)/em! 3410, 3056, 2947, 1614, 1523, 1349, 1254, 1167,
1082, 1008, 929, 698, 561; HRMS-ESI (m/z): caled for Co3HagN;0,S, [M+H]* : 408.1740, found

408.1748.

N -Tosyl -(2,4,4-trimethylpentan-2-yl)-2,3-dihydro-1H-pyrrolo[3,2-c]quinolin-4-amine (5i)

N

X
Light pink solid (92 mg, 68%); m.p. 149-151 °C; '"H NMR (400 MHz, CDCl;) ¢ 8.38 (d, /= 8.3
Hz, 1H), 7.77 (d, J = 8.2 Hz, 1H), 7.55 (t, J= 7.6 Hz, 1H), 7.35 (d, J = 8.1 Hz, 2H), 7.29 (t, J =
7.6 Hz, 1H), 7.14 (d, J= 8.1 Hz, 2H), 4.17 (t, J = 7.5 Hz, 2H), 3.83 (s, 1H), 2.39 (s, 3H), 2.24-1.87
(m, 4H), 1.57 (s, 6H), 0.94 (s, 9H); *C NMR (100 MHz, CDCl;) § 152.9, 149.2, 144.2, 133.5,
129.4, 128.9, 127.6, 126.7, 125.7, 121.6, 117.5, 55.7, 52.9, 50.8, 31.8, 31.5, 29.9, 26.1, 21.5 ppm;

vmax(KBr)/em! 3420, 2954, 1735, 1525, 1407, 1366, 1240, 1167, 1084, 936, 762, 697, 578, 545;

HRMS-ESI (m/z): caled for Cy6H33N30,S, [M+H]* : 452.2366, found 452.2375.

(E)-Ethyl -3-(4-(tert-butylamino)-2,3-dihydrofuro[3,2-c]quinolin-7-yl)acrylate (6a)

o
A
o H

Yellow solid (61.0 mg, 90%); m.p. 153-155 °C; 'H NMR (400 MHz, CDCl3) § 7.71 (d, J = 16.5
Hz, 2H), 7.58 (d, J = 8.4 Hz, 1H), 7.22 (dd, J = 8.4, 1.2 Hz, 1H), 6.44 (d, J= 15.9 Hz, 1H), 4.69 (t,
J=9.0 Hz, 2H), 4.18 (q, J = 7.1 Hz, 2H), 3.97 (s, 1H), 2.93 (t, /= 9.0 Hz, 2H), 1.49 (s, 9H), 1.25
(t,J=7.1 Hz, 3H); 3C NMR (100 MHz, CDCL3) 5 167.0, 162.4, 154.6, 149.1, 145.2, 134.8, 127.8,

121.7, 119.3, 118.3, 114.6, 104.7, 72.3, 60.3, 51.9, 29.5 , 27.4, 14.3 ppm; v (KBr)/cm'! 3404,
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2966, 2920, 1708, 1636, 1519, 1443, 1362, 1172, 1080, 981, 863, 813, 770, 635; HRMS-ESI

(m/z): calcd for C,0HpsN,O5, [M+H]* : 341.1860, found 341.1872.

N-(tert-Butyl)-7-(phenylethynyl)-2,3-dihydrofuro[3,2-c]quinolin-4-amine (7a)

(0]
L) L
| Ny
Yellow solid (55mg, 81%); m.p. 200-202 °C; 'H NMR (400 MHz, CDCls) 0 7.83 (s, 1H), 7.56 (d,
J=28.3 Hz, 1H), 7.45 (dd, J= 7.6, 1.6 Hz, 2H), 7.26-7.21 (m, 3H), 7.17 (dd, J = 8.3, 1.1 Hz, 1H),
4.65 (t,J = 9.0 Hz, 2H), 3.92 (s, 1H), 2.88 (t, J = 9.0 Hz, 2H), 1.47 (s, 9H); 13C NMR (100 MHz,
CDCl;) 6 162.4, 154.6, 148.7, 131.6, 130.1, 128.3, 128.1, 123.7, 123.4, 121.2, 113.4, 104.3, 90.2,
89.7,72.3,51.9, 29.5, 27.4 ppm; vmaX(KBr)/cm'l 3434, 2964, 2915, 2638, 1562, 1511, 1431, 1232,

1079, 898, 753, 690; HRMS-ESI (m/z): calcd for Cp3Hp,N,O, [M+H]* : 343.1805, found 343.1818.

2,3-di-Hydrofuro|[3,2-c]quinolin-4-amine (8a)

(6]
X
g’
N NH

Light yellow solid (32 mg, 85%); m.p. 185-188 °C; '"H NMR (400 MHz, CDCl;) 6 7.74 (d, J = 8.0

2

Hz, 1H), 7.64 (d, J = 8.5 Hz, 1H), 7.50 (t, J = 7.6 Hz, 1H), 7.20 (t, J = 7.5 Hz, 1H), 4.83 (t, J=9.0
Hz, 2H), 3.13 (t, J = 9.0 Hz, 2H), 1.25 (s, 2H); 3C NMR (100 MHz, CDCL;)  164.4, 154.8, 148.6,
129.7, 125.5, 121.9, 121.4, 113.9, 103.2, 72.9, 27.1 ppm; vmax(KBr)/em™! 3567, 3458, 3069, 2920,
1653, 1574, 1457, 1408, 1263, 1159, 914, 751, 648, 534, 450; HRMS-ESI (m/z): caled for

Ci1H10N,0O, [M+H]" : 187.0866, found 187.0865.

7-Methyl-2,3-di-hydrofuro|3,2-c]quinolin-4-amine (8b)

(0]
X
2
N NH

Light yellow solid (30 mg, 75%); m.p. 210-212 °C;'H NMR (400 MHz, CDCl;) 6§ 7.60 (d, J = 8.6

2

Hz, 2H), 7.13 (d, J = 8.6 Hz, 1H), 5.44 (s, 2H), 4.83 (t, J = 8.9 Hz, 2H), 3.13 (t, J = 8.9 Hz, 2H),

1.25 (s, 3H); *C NMR (100 MHz, CDCl3) J 164.5, 155.4, 148.1, 135.9, 123.8, 122.9, 112.1, 103 .4,
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73.3,29.7, 27.0 ppm; vimax(KBr)/em™! 3462, 2922, 2951, 1765, 1645, 1379, 1243, 1059, 903, 762,

535, 542; HRMS-ESI (m/z): calced for C,H3N,0, [M+H]" : 201.1022, found 201.1024.

7-Bromo-2,3-dihydrofuro[3,2-c]quinolin-4-amine (8f)

O
X
2
Br N NH

Light yellow solid (32 mg, 68%); m.p. 171-173 °C; '"H NMR (400 MHz, CDCl;) é 7.63 (s, 1H),

2

7.54 (d, J = 8.6 Hz, 1H), 7.24 (d, J = 8.6 Hz, 1H), 6.63 (s, 2H), 4.82 (t, J= 9.1 Hz, 2H), 3.11 (¢, J
= 9.1 Hz, 2H); '*C NMR (100 MHz, DMSO) 6 163.1, 157.1, 149.7, 126.9, 123.9, 123.4, 122.9,
112.3, 104.9, 73.6, 27.7 ppm; vmu(KBr)/em! 3330, 2921, 1735, 1614, 1525, 1407, 1366, 1240,
1167, 1084, 936, 762, 697, 578, 545; HRMS-ESI (m/z): caled for C,1H;oBrN,O, [M+H]" :

264.9971, found 264.9975.

E. X-ray Crystallographic Analysis for Product 3a

The X-ray crystallographic structures for 3a. ORTEP representation with 50% probability thermal

ellipsoids. Crystal data have been deposited to CCDC, number 1578030.

Empirical formula C11H10N2O
Formula weight 186.07
Temperature 100(2) K
Wavelength 0.71073 A
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Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 26.32
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(I)]

R indices (all data)

Monoclinic, C12/m1

a=20.1725 (15) A alpha =90.00 deg.
b=7.0286 (5) A beta=92.475 (7) deg.
c=8.7880(7) A gamma = 90.00 deg.

1244.84 (16) A2

4,1.293 Mg/m’

0.082 mm-!

520

0.20%x0.10%0.10 mm

3.822 t0 25.478 deg.
22<h<24,-8<k<8,-10<1< 10
1253 /1155 [R(int) = 0.0453]
99.6%

Full-matrix least-squares on F?
3388/0/117

1.085

R1=10.0428, wR2 = 0.1088

R1=10.0453, wR2 =0.1069
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TH NMR (400 MHz, CDCl;) spectrum for 3a
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TH NMR (400 MHz, CDCl;) spectrum for 3¢

SRP 1

0182
268'2F
rle'zd

BOL'E—

619
149" p-F
£99 '/

P69~
91L9

000°L"
£8P Lo
905" L+

— L 4 -

=006

—==TF007T

S=00¢

50 45

EQ0E

|

==F00']
——=F00"1

=001

I

1.0 03

30 25

00

15

2.0

40 35

343

6.0

70 65

7.5

85 80

9.0

13C NMR (100 MHz, CDCl;) spectrum for 3¢

962 L2~
£29'6Z

65L 1S~
99185~

£82 2Ly
£99°0L ”
000 LL+

B1ELL/

LSE 101~
662901
LEO'8O017,
968211
060°ZZ 1~

99808 |~
BILPST—~
FEO09]~
PeLZol-"

70 60

HaC.
o

100

30 20

50 40

80

170 150 130 110 S0

190

TH NMR (400 MHz, CDCl;) spectrum for 3d

S26



GLR s

8162
:a.mwﬁ
£96°2

LOGE—

L9 P
9697+
I

P8L 94
06L'9-
908 "9
z18'9
8Z8°9T
g ol
A
182"
§55°L
1L5°L
LLS L
£65L!

S en

CH;

CH,

NH

L,_,__;L

—=K

)

=00'G

=00°E

Fraaf

00T

.v_
0071}

w001
(901
F

0.0

0.3

20 15 190

25

30

35

4.0

60 55 50 495

6.5

10

o

85 80

9.0

13C NMR (100 MHz, CDCl;) spectrum for 3d

[N VAN
SIs'6Z-"

Lpa 15—

0% L
mmu_@.ﬁ,
000" LL+
srees’
£89'201
Tre0lly

vmm_o:._,
omm_o:k
Zro011
§rg94L
zz6'zelL
1zk'3z1

pisazld
oﬁ._mm%
1026l
szrzel
800°SS 1~
bZ5Z914
LL9°791+

IW—

0 20

-10

0

10

50 40

70 60

80

170 150 130 110 20

190

TH NMR (400 MHz, CDCl;) spectrum for 3e

S27



s -

p00°€

o0 g

L90'p— =

poL by
LBL'bF —
608'p

Z40'Ly
9L0°LA
M%_?w
860'L”
AT

009'L- ~
N%_%

$69'L]

0oL L]

CHy
CH

f
]

L =006

=002

ERR'0

=002

0.0

05

20 15 10

25

3.0

35

4.0

85 80 75 70 65 60 55 50 45

9.0

13C NMR (100 MHz, CDCl;) spectrum for 3e

SLELE -
nopaz

£50"15—

G1P'TLn
Z89°9L"
000" LL+
e’

ZO9E0]—
LoG 11—

985" (21~
mﬁm.mmi____.”
SEL'SET-
019vel—

£TL 6Pl
L8PS
FZS T~

Chy

2 ,J<
N NH

CH:
CH,

-10

10

20

30

40

50

150 130 110 90 80 70 60

170

190

H NMR (400 MHz, CDCl;) spectrum for 3f

528



PLP [—

6062
TE6'T¢
62!

LBG'E—

LLO by
660"+
AR

GIT'LA,
1p1Ls
Evb'LT
pov'Ld,
z6L'L’

O

=00% |

=80T

=L0T

I W

1660
=001
sl

1005

Foo'r +

50 45

10 65

0.0

|

3o 25 20

40 35

st

6.0

T

85 8.0

9.0

13C NMR (100 MHz, CDC]l;) spectrum for 3f

b L~
o9Lbez"

R0 15—

0EF'ZLA
28994+
000°LL}
AT

AR AACN
AR A
LR AR
816'8z1/

LG 6rl~
SEL'PST
E19°291~

-

Er

o

-10

70 60 50 40 30 20 10

80

110

130

150

170

190

TH NMR (400 MHz, CDCl;) spectrum for 3g

S29



LS 1+

ZI0E
SE0'E
Ls0g

EpoTE—

092t~
Z0L'LA
£TL LA
0EL'L
gLl

688

Ha™

J | PN SR

b~

-

v
=
£
=}

=90°C

=00'¢ |

=60'Z

“Z0e

=001

0.0

03

20 1.5 10

25

40 35 30

45

8.5 8.0 75 70 65 60 55 5.0

9.0

13C NMR (100 MHz, CDCI;) spectrum for 3g

98P LT~
86E6Z7

£96°16,
Liozs’

ISETLy
Z89'9Ly
000°LLy
S1ELL’

09901~

PZEI 1~
PILOZ 1,
§LT 1214
80062 [~
zizos1”

s191s17
£EE'T9 1~
9SS L1~

H;C

Il

70 60 S0 40 30 20 10 0 -10

80

190 180 170 160 150 140 130 120 110 100 90

200

TH NMR (400 MHz, CDCl;) spectrum for 3h

S30



G6LE [

SZP'T—

20'E
IPOEG
890'¢

GEG'E—

[oso |

=002

=001

=001 |

o0l

00

05

20 1S 1.0

255

40 35 30

45

6.0 35 5.0

6.5

10

L5

83 8.0

9.0

13C NMR (100 MHz, CDC]l;) spectrum for 3h

pSI 1T~
LOS'LTA
08562

9eL’I5—

061'TL
m%_ur__
£90'0 44|
OS_R%
000°LL

81eLed
81E L L

955 80 [

GEE'EN1-
SS00Z I,
6ISOT Iy
Obb'0E [+
0808 [

BER Lp [
69 LS [—

1S 91—

HLC

™

-10

20 10

30

170 160 1350 140 130 120 110 100 o0 80 T0 (1] 30
fl (ppm)

130

TH NMR (400 MHz, CDCl;) spectrum for 3i

S31



1981~

L0
690'E
160'¢/

PERE—

6L
108 b
bZ8

S S A_..__,J L‘JL__A_ TSI 1T

=

3

Al

-

0.
i

\ !

=006

rooe

=00'¢

HO0'E

#00'1
001

001

0.0

0.5

20 155 1.0

25

4.0 35 30

4.5

85 g0 75 70 6.5 6.0 5.5 5.0

2.0

13C NMR (100 MHz, CDCI;) spectrum for 3i

699°LE~
996

ZSL1S—

A

1s22Ln
£99'947"

P
006t
gleLLd

ZRO'66—
SEO'E0 [~

I
AR
R AR
LOE'ST 1

iy

968'ZE 17
PREre 1
910°Z9 [~

HsC

-10

40 30 20 10

30

180 170 160 150 140 130 120 110 100 90 80 70

190

TH NMR (400 MHz, CDCl;) spectrum for 3j

S32



Ly'[—

mo_mg,
mom.__ﬂ
20'e

B6E—

8L,
08 '+
8!

61°L1
0T'LA
1z'L
zz'Ld
peL
v _i
oz'L

0E'L
g
£6Ld
cee
bo'Ld
SO'L
99°L
89°Ll

—

———

-

CH;
CH

= =00'G

21001
_;8;
- =00']

50 45 40 35 30 25

10 05 00 -05

15

20

fl (ppm)

70 65 60 55

80 175

95 90 B3

13C NMR (100 MHz, CDC]l;) spectrum for 3j

998" LZ~
£ES'GT

6P8' 15—

ZSE'TLA
mm@_@ﬁr
So_F__ﬂ
81E'LL

1£P" 701
$S8'P01
£80'S01
825114
PREETT-
P11

65ER11

655'8Z1—

PR6'SP1A
£99'€S 14
6LZ'951-"
L99'8G 1~
pLEZO1

|-

CHs
CH;
CH

NH

L

i

70 60 50 40 30 20 10 O

80

170 150 130 110 S0

190

S33



TH NMR (400 MHz, CDCI;) spectrum for 3k
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'H NMR (400 MHz, CDCl;) spectrum for 31
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H NMR (400 MHz, CDCl,;) spectrum for 3q
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