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1. Experimental data of all the synthesized compounds.

Ethyl quinoline-2-carboxylate (1A). Yield = 68% (0.073 g from 0.100 g) as a brown oil; Ry =

m 0.4 (hexane/EtOAc, 95:5, v/v); IR (neat): Viuy (cm)™ = 1721 (CO,Et), 1622 (C=N); *H NMR (600
N COEt MHz, CDCl3) § = 1.50 (t, J = 7.1 Hz, 3H, CO,CH,CHs), 4.57 (a,J=7.1Hz, 2H, CO,CH,CHs), 7.64—

7.66 (m, 1H, ArH), 7.78-7.80 (m, 1H, ArH), 7.88 (d, J = 8.2 Hz, 1H, ArH), 8.19 (d, J = 8.5 Hz, 1H, ArH), 8.31 (dd, J;
= 8.5 Hz, J, = 5.9 Hz, 2H, ArH) ppm; 3C NMR (150 MHz, CDCl3) 6 = 14.4, 62.3, 121.1, 127.6, 128.6, 129.4, 130.3,
130.8, 137.3, 147.6, 148.3, 165.5 ppm; HRMS (ESI) m/z: calcd. for C;,H13NO, [M+H*]: 202.0863, found: 202.0869.

Ethyl 6,7-dimethoxyquinoline-2-carboxylate (1B). Yield = 95% (0.162 g from 0.100

H300m g) as a grey solid; m.p. 74-76 °C; Rs = 0.25 (hexane/EtOAc, 50:50, v/v); IR (neat): Vinax
H3;CO Nig CO,Et (cm)? = 1716 (CO,Et), 1616 (C=N); 'H NMR (600 MHz, CDCl5) 6 = 1.46 (t, J = 7.1 Hz,
3H, CO,CH,CH;), 4.02 (s, 6H, (OCHs),), 4.52 (q, J = 7.1 Hz, 2H, CO,CH,CHs), 7.06 (s, 1H, ArH), 7.59 (s, 1H, ArH),

8.05 (d, J = 8.3 Hz, 1H, ArH), 8.09 (d, J = 8.4 Hz, 1H, ArH) ppm; 13C NMR (150 MHz, CDCl5) & = 14.5, 56.3, 56.4,
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62.1, 104.6, 109.1, 119.9, 125.8, 135.0, 144.9, 145.9, 151.6, 153.2, 165.8 ppm; HRMS (ESI) m/z: calcd. for
C14H1sNO,4 [M+H]: 262.1074, found: 262.1080.

Ethyl [1,3]dioxolo[4,5-g]quinoline-6-carboxylate (1C). Yield = 82% (0.122 g from 0.100 g) as a brown solid; m.p.
0 N 120-122 °C; Ry = 0.35 (hexane/EtOAc, 70:30, v/v); IR (neat): Vyax (cm)™t = 1722 (CO,EL),
<o]i>\/N:LCO2Et 1634 (C=N); *H NMR (600 MHz, CDCl;) § = 1.48 (t, J = 7.1 Hz, 3H, CO,CH,CHs), 4.53 (q, J
=7.1 Hz, 2H, CO,CH,CH3s), 6.15 (s, 2H, -OCH,0-), 7.09 (s, 1H, ArH), 7.57 (s, 1H, ArH), 8.04 (d, J = 8.4 Hz, 1H, ArH),
8.07 (d, J = 8.4 Hz, 1H, ArH) ppm; 3C NMR (150 MHz, CDCl;) 6 = 14.5, 62.1, 102.2, 102.4, 106.8, 120.0, 127.3,
135.7, 146.1, 146.2, 149.7, 151.5, 165.6 ppm; HRMS (ESI) m/z: calcd. for C;3H,;NO, [M+H*]: 246.0761, found:
246.0769.

Ethyl 2,3-dihydro-[1,4]dioxino[2,3-g]quinoline-7-carboxylate (1D). Yield = 71% (0.120 g from 0.100 g) as a

o N yellow solid; m.p. 124-128 °C; R, = 0.57 (hexane/EtOAc, 70:30, v/v); IR (neat): Vpay (cm)?
[omcoza = 1731 (CO,Et), 1632 (C=N); 'H NMR (600 MHz, CDCl5) 6 = 1.47 (t, J = 7.1 Hz, 3H,
CO,CH,CHs), 4.39 (s, 4H, -OCH,CH,0-), 4.52 (g, J = 7.1 Hz, 2H, CO,CH,CHs), 7.24 (s, 1H, ArH), 7.74 (s, 1H, ArH),
8.01 (d, J = 8.4 Hz, 1H, ArH), 8.07 (d, J = 8.5 Hz, 1H, ArH) ppm; 13C NMR (150 MHz, CDCl;) 6 = 14.5, 62.1, 64.4,
64.5, 111.5, 115.6, 119.6, 125.8, 135.4, 144.3, 146.3, 146.7, 147.6, 165.7 ppm; HRMS (ESI) m/z: calcd. for
C14H13NO, [M+H*]: 260.0917, found: 260.0921.

Ethyl 6,7-dimethylquinoline-2-carboxylate (1E). Yield = 82% (0.156 g from 0.100 g) as a light brown solid; m.p.

HsC X 75-77 °C; Ry = 0.28 (hexane/EtOAc, 95:5, v/v); IR (neat): Vmax (cm)™ = 1709 (CO,Et), 1604
H30:©\/Nj\C02Et (C=N); H NMR (600 MHz, CDCl5) & = 1.48 (t, J = 7.1 Hz, 3H, CO,CH,CH;), 2.46 (s, 3H,
ArCH3), 2.48 (s, 3H, ArCHs), 4.54 (q, J = 7.1 Hz, 2H, CO,CH,CHs), 7.60 (s, 1H, ArH), 8.06 (s, 1H, ArH), 8.09 (d, J =
8.4 Hz, 1H, ArH), 8.15 (d, J = 8.4 Hz, 1H, ArH) ppm; 13C NMR (150 MHz, CDCl;3) § = 14.5, 20.3, 20.6, 62.2, 120.5,
126.8,128.2,130.1, 136.1, 139.1, 140.8, 146.9, 147.4, 165.8 ppm; HRMS (ESI) m/z: calcd. for C14H;5sNO, [M+H"]:

230.1176, found: 230.1190.

Ethyl 5,7-dimethoxyquinoline-2-carboxylate (1F). Yield = 42% (0.072 g from 0.100 g)
OCHjs as an off-white solid; m.p. 98-100 °C; R = 0.57 (hexane/EtOAc, 70:30, v/v); IR (neat):
AN
_ Vmax (cm) = 1720 (CO,Et), 1625 (C=N); *H NMR (600 MHz, CDCl;) 6 = 1.48 (t,J=7.2 Hz,
H,CO N~ >CO,Et
3H, CO,CH,CH;), 3.94 (s, 3H, OCH3), 3.98 (s, 3H, OCHs), 4.54 (q, J = 7.1 Hz, 2H,

CO,CH,CHs), 6.58 (s, 1H, ArH), 7.21 (s, 1H, ArH), 8.00 (d, J = 8.6 Hz, 1H, ArH), 8.56 (d, J = 8.5 Hz, 1H, ArH) ppm;
13CNMR (150 MHz, CDCl3) 6 = 14.5, 55.9, 56.0, 62.3, 100.1, 100.6, 118.4, 118.4, 132.1, 148.8, 150.0, 155.8, 161.9,
165.8 ppm; HRMS (ESI) m/z: calcd. for C14H1sNO,4 [M+H]: 262.1074, found: 262.1077.

Ethyl 5,7-dimethylquinoline-2-carboxylate (1G). Yield = 71% (0.135 g from 0.100 g) as
CHs

an-off white solid; m.p. 70-72 °C; R; = 0.27 (hexane/EtOAc, 90:10, v/v); IR (neat): Viax
S
_ (cm)t = 1713 (CO,Et), 1612 (C=N); H NMR (600 MHz, CDCl5) § = 1.49 (t, J = 7.1 Hz, 3H,
HsC N~ “CO,Et



CO,CH,CH3), 2.53 (s, 3H, ArCHs), 2.68 (s, 3H, ArCHs), 4.55 (q, J = 7.1 Hz, 2H, CO,CH,CHs), 7.31 (s, 1H, ArH), 7.95
(s, 1H, ArH), 8.13 (d, J = 8.7 Hz, 1H, ArH), 8.39 (d, J = 8.6 Hz, 1H, ArH) ppm; 3C NMR (150 MHz, CDCl;) 6 = 14.5,
18.6,21.9,62.2,120.0, 127.0, 127.9, 131.5, 133.5, 134.1, 140.4, 147.8, 148.4, 165.7 ppm; HRMS (ESI) m/z: calcd.
for C14H1sNO, [M+H*]: 230.1176, found: 230.1180.

Ethyl 7,8-dimethylquinoline-2-carboxylate (1H). Yield = 81% (0.154 g from 0.100 g) as an off-white solid; m.p.

N 80-82 °C; Ry = 0.91 (hexane/EtOAc, 100:0, v/v); IR (neat): Vimax (cm)? = 1729 (CO,Et),

H3C/©\/Nj\COZEt 1614 (C=N); *H NMR (600 MHz, CDCl;) 6 = 1.50 (t, J = 7.1 Hz, 3H, CO,CH,CH;), 2.53 (s,

CH, 3H, ArCHs), 2.85 (s, 3H, ArCHs), 4.52 (g, J = 7.1 Hz, 2H, CO,CH,CHs), 7.46 (d, J = 8.3 Hz,

1H, ArH), 7.62 (d, J = 8.3 Hz, 1H, ArH), 8.09 (d, J = 8.4 Hz, 1H, ArH), 8.20 (d, J = 8.4 Hz, 1H, ArH) ppm; 3C NMR

(150 MHz, CDCl3) 6 = 13.5, 14.5, 20.8, 62.0, 119.8, 124.5, 127.8, 131.6, 136.1, 137.2, 138.2, 146.8, 147.2, 166.0
ppm; HRMS (ESI) m/z: calcd. for C14H1sNO, [M+H*]: 230.1176, found: 230.1179.

Ethyl 6,8-dimethylquinoline-2-carboxylate (1I). Yield = 93% (0.176 g from 0.100 g) as a

HsC X brown solid; m.p. 66-68 °C; Ry = 0.57 (hexane/EtOAc, 95:5, v/v); IR (neat): Vi, (cm)? =
\Q\/N:LCOZB 1731 (CO,Et), 1624 (C=N); 'H NMR (600 MHz, CDCl;) 6 = 1.49 (t, J = 7.1 Hz, 3H,
o CO,CH,CH3), 2.52 (s, 3H, ArCHa), 2.86 (s, 3H, ArCHs), 4.51 (q, J = 7.2 Hz, 2H, CO,CH,CHjs),

7.47 (s, 2H, ArH), 8.11 (d, J = 8.5 Hz, 1H, ArH), 8.14 (d, J = 8.5 Hz, 1H, ArH) ppm; 13C NMR (150 MHz, CDCl;) 6 =
14.4,17.8,21.9,61.9,120.9, 124.4, 129.6, 132.8, 136.5, 138.5, 138.6, 145.6, 146.4, 165.9 ppm; HRMS (ESI) m/z:

calcd. for C14H15N02 [M+H+]: 2301176, found: 230.1180.

Ethyl 5,8-dimethoxyquinoline-2-carboxylate (1J). Yield = 42% (0.072 g from 0.100 g) as a light yellow solid; m.p.
OCH;,3 84-86 °C; Ry = 0.36 (hexane/EtOAc, 70:30, v/v); IR (neat): V. (cm)?t = 1734 (CO,Et), 1570

o (C=N); *H NMR (600 MHz, CDCl;) § = 1.50 (t, J = 7.1 Hz, 3H, CO,CH,CHj,), 3.98 (s, 3H, OCH,),
N” >Co,Et

OCHs
J=8.5Hz, 1H, ArH), 8.21 (d, J = 8.6 Hz, 1H, ArH), 8.69 (d, J = 8.7 Hz, 1H, ArH) ppm; 3C NMR (150 MHz, CDCl;) 6 =

4.04 (s, 3H, OCH3), 4.52 (q, J = 7.1 Hz, 2H, CO,CH,CH), 6.86 (d, J = 8.5 Hz, 1H, ArH), 6.96 (d,

14.4, 56.0, 56.1, 62.4, 105.9, 107.4, 121.0, 123.0, 132.4, 140.0, 147.6, 148.4, 150.1, 165.8 ppm; HRMS (ESI) m/z:
calcd. for Ci4H15sNO,4 [M+H*]: 262.1074, found: 262.1084.

Ethyl 5,8-dimethylquinoline-2-carboxylate (1K). Yield = 64% (0.121 g from 0.100 g) as a brown oil; Ry = 0.57
(hexane/EtOAc, 95:5, v/v); IR (neat): vimay (cm)?t = 1703 (CO,Et), 1619 (C=N); IH NMR (600

CH
’ - MHz, CDCls) & = 1.49 (t, J = 7.1 Hz, 3H, CO,CH,CHs), 2.66 (s, 3H, ArCHs), 2.85 (s, 3H, ArCHs),
oo 452(0,J=7.2 Hz, 2H, CO,CH,CHs), 7.34 (d, J = 7.1 Hz, 1H, ArH), 7.50 (d, J = 7.1 Hz, 1H, ArH),
2
CHs 8.16 (d, J = 8.7 Hz, 1H, ArH), 8.40 (d, J = 8.6 Hz, 1H, ArH) ppm; 3C NMR (150 MHz, CDCl3) & =

14.4,17.8,18.6, 62.0, 120.4, 128.7, 128.8, 129.9, 132.1, 133.8, 136.8, 146.7, 147.2, 165.9 ppm; HRMS (ESI) m/z:

calcd. for C14H15sNO, [M+H*]: 230.1176, found: 230.1178.

Ethyl 8-methoxyquinoline-2-carboxylate (1L). Yield = 50% (0.094 g from 0.100 g) as a brown oil; Ry = 0.3
X (hexane/EtOAc, 95:5, v/v); IR (neat): Vimay (cm)?t = 1714 (CO,Et), 1624 (C=N); 'H NMR (600

~
N~ >CO,Et
OCH; 3



MHz, CDCl3) 6 = 1.51 (t, J = 7.2 Hz, 3H, CO,CH,CH;), 4.09 (s, 3H, OCH;), 4.53 (q, J = 7.1 Hz, 2H, CO,CH,CHs), 7.09
(d,J = 6.6 Hz, 1H, ArH), 7.44 (d, J = 8.2 Hz, 1H, ArH), 7.57 (t, J = 8.0 Hz, 1H, ArH), 8.21 (d, J = 8.5 Hz, 1H, ArH), 8.27
(d, J = 8.5 Hz, 1H, ArH) ppm; 13C NMR (150 MHz, CDCl;) 6 = 14.2, 56.2, 62.4, 108.2, 119.3, 121.8, 129.2, 130.6,
137.3,139.7, 147.2, 156.2, 165.7 ppm; HRMS (ESI) m/z: calcd. for C;3H;3NO; [M+H*]: 232.0968, found: 232.0974.

Ethyl 7-methoxyquinoline-2-carboxylate (1M). Yield = 84% (0.157 g from 0.100 g) as an off-white solid; m.p. 62—

m 64 °C; Ry = 0.42 (hexane/EtOAc, 95:5, v/v); IR (neat): v (cm)? = 1716 (CO,Et), 1619
HsCO N” CO.Et  (C=N); H NMR (600 MHz, CDCl;) & = 1.48 (t, J = 7.1 Hz, 3H, CO,CH,CH;), 3.96 (s, 3H,
OCHa), 4.55 (q, /= 7.1 Hz, 2H, CO,CH,CH3), 7.29 (dd, J; =9.0 Hz, J, = 2.5 Hz, 1H, ArH), 7.61 (d, /= 2.5 Hz, 1H, ArH),
7.74 (d, J = 8.9 Hz, 1H, ArH), 8.05 (d, J = 8.3 Hz, 1H, ArH), 8.20 (d, J = 8.3 Hz, 1H, ArH) ppm; 3C NMR (150 MHz,
CDCl3) 6 =14.5, 55.8, 62.3, 108.3, 119.2, 122.3, 124.9, 128.5, 136.8, 148.4, 149.6, 161.3, 165.7 ppm; HRMS (ESI)
my/z: calcd. for C;3H13NO; [M+H*]: 232.0968, found: 232.0974.

Ethyl 6-methoxyquinoline-2-carboxylate (1N). Yield = 52% (0.098 g from 0.100 g) as

Hacom a yellow solid; m.p. 126-128 °C; R = 0.58 (hexane/EtOAc, 70:30, v/v); IR (neat): Vpa

N” SCO,Et  (cm)™ = 1728 (CO,Et), 1614 (C=N); 'H NMR (600 MHz, CDCl;) 6 = 1.48 (t, J = 7.1 Hz, 3H,

CO,CH,CHs), 3.95 (s, 3H, OCH3), 4.54 (q, J = 7.1 Hz, 2H, CO,CH,CH3), 7.10 (d, J = 2.8 Hz, 1H, ArH), 7.42 (dd, J; = 9.3

Hz, J,= 2.8 Hz, 1H, ArH), 8.15 (d, J = 2.2 Hz, 2H, ArH), 8.19 (d, J = 9.3 Hz, 1H, ArH) ppm; 3C NMR (150 MHz, CDCls)

§=14.5,55.8,62.2, 104.7, 121.6, 123.5, 130.9, 132.4, 135.7, 143.9, 145.9, 159.5, 165.7 ppm; HRMS (ESI) m/z:
calcd. for Cy3H3NO3 [M+H*]: 232.0968, found: 232.0972.

Ethyl 6-methylquinoline-2-carboxylate (10). Yield = 71% (0.142 g from 0.100 g) as a light brown solid; m.p. 88—
HaC N 90 °C; Ry = 0.20 (hexane/EtOAc, 95:5, v/v); IR (neat): Vmay (cm)?® = 1721 (CO,Et), 1561
\©\/Nj\C02Et (C=N); *H NMR (600 MHz, CDCl5) 6 = 1.49 (t, J = 7.1 Hz, 3H, CO,CH,CH3), 2.57 (s, 3H,
ArCH3), 4.55 (g, J = 7.1 Hz, 2H, CO,CH,CHs), 7.60-7.64 (m, 2H, ArH), 8.15 (d, J = 8.5 Hz, 1H, ArH), 8.20 (d, J= 9.7
Hz, 2H, ArH) ppm; 3C NMR (150 MHz, CDCl;) 6 = 14.5, 21.9, 62.3, 121.2, 126.4, 129.5, 130.5, 132.7, 136.5, 139.0,
146.3, 147.5, 165.7 ppm; HRMS (ESI) m/z: calcd. for C;3H13NO, [M+H*]: 216.1019, found: 216.1022.

Ethyl 5,6,7-trimethoxyquinoline-2-carboxylate (1P). Yield = 80% (0.128 g from 0.100 g) as a white solid; m.p. 84—

OCHs 86 °C; Ry = 0.51 (hexane/EtOAc, 70:30, v/v); IR (neat): Viay (cm)™ = 1713 (CO,Et), 1612
H,CO N (C=N); 'H NMR (600 MHz, CDCls) & = 1.48 (t, J = 7.1 Hz, 3H, CO,CH,CHs), 4.01 (s, 6H,
HyCO N""COEt  (QCHS),), 4.07 (s, 3H, OCHs), 4.55 (q, J = 7.1 Hz, 2H, CO,CH,CHs), 7.45 (s, 1H, ArH), 8.05

(d, J = 8.6 Hz, 1H, ArH), 8.47 (d, J = 8.6 Hz, 1H, ArH) ppm; 13C NMR (150 MHz, CDCl3) 6 = 14.5, 56.4, 61.4, 61.8,

62.2, 105.4, 119.1, 121.1, 131.5, 142.5, 145.6, 146.6, 147.7, 156.7, 165.7 ppm; HRMS (ESI) m/z: calcd. for
CisH17NOs [M+H*]: 292.1179, found: 292.1183.

Ethyl benzo[h]quinoline-2-carboxylate (1Q). Yield = 68% (0.120 g from 0.100 g) as an off white solid; m.p. 78—

80 °C; Ry = 0.75 (hexane/EtOAc, 90:10, v/v); IR (neat): v (cm)? = 1729 (CO,Et), 1564

O \/ coe (C=N); *H NMR (600 MHz, CDCl3) & = 1.54 (t, J = 7.1 Hz, 3H, CO,CH,CH;), 4.57 (q,J = 7.1 Hz,

J



2H, CO,CH,CH), 7.72-7.76 (m, 2H, ArH), 7.78-7.80 (m, 1H, ArH), 7.92 (dd, J, = 10.7 Hz, J, = 8.7 Hz, 2H, ArH), 8.31
(q,J = 6.9 Hz, 2H, ArH), 9.43 (d, J = 6.8 Hz, 1H, ArH) ppm; 13C NMR (150 MHz, CDCl;) & = 14.5, 62.1, 122.3, 124.9,
125.2, 127.7, 128.0, 128.2, 128.9, 130.2, 131.8, 133.9, 136.7, 146.3, 146.8, 165.8 ppm; HRMS (ESI) m/z: calcd.
for Ci6H13NO, [M+H*]: 252.1019, found: 252.1026.

Ethyl 7-ethyl-7H-pyrido[2,3-c]carbazole-3-carboxylate (1R). Yield = 38% (0.057 g from 0.100 g) as a light brown

solid; m.p. 118-120 °C; Ry = 0.37 (hexane/EtOAc, 70:30, v/v); IR (neat): Vi (cm)?t =

O 1698 (CO,Et), 1620 (C=N); H NMR (600 MHz, CDCl5) & = 1.53 (t, J = 7.3 Hz, 7.1 Hz, 6H,

NN SN CO,CH,CH3, -NCH,CH3), 4.54 (q, J = 7.3 Hz, 2H, CO,CH,CH5), 4.59 (q, J = 7.1 Hz, 2H, -

O N7 CO.Et NCH,CHs), 7.42—7.44 (m, 1H, ArH), 7.55 (t, /= 7.6 Hz, 1H, ArH), 7.61 (d, J = 8.2 Hz, 1H,

ArH), 7.95 (d, J = 9.2 Hz, 1H, ArH), 8.36 (d, J = 9.1 Hz, 1H, ArH), 8.39 (d, J = 8.6 Hz, 1H, ArH), 8.52 (d, J = 8.0 Hz,

1H, ArH), 9.16 (d, J = 8.6 Hz, 1H, ArH) ppm; 13C NMR (150 MHz, CDCl;) 6 = 14.5, 38.1, 62.1, 109.9, 114.2, 115.0,

120.7, 121.8, 121.9, 123.8, 125.1, 126.7, 129.6, 131.7, 138.2, 139.3, 144.2, 144.4, 165.9 ppm; HRMS (ESI) m/z:
calcd. for C,gH15N>,0, [M+H*]: 319.1441, found: 319.1448.

Ethyl 6-chloroquinoline-2-carboxylate (1S). Yield = 44% (0.041 g from 0.05 g) as an off-white solid; m.p. 70-72

cl N °C; Rf = 0.69 (hexane/EtOAc, 85:15, v/v); IR (neat): Vi (cm)?! = 1710 (CO,Et), 1622

\©\/j\ (C=N); 'H NMR (600 MHz, CDCl3) & = 1.49 (t, J = 7.1 Hz, 3H, CO,CH,CH;), 4.56 (q, J =

oo 7.2 Hz, 2H, CO,CH,CHs), 7.72 (dd, J; =9.0 Hz, J, = 2.4 Hz, 1H, ArH), 7.87 (d, J = 2.3 Hz,

1H, ArH), 8.20 — 8.24 (m, 2H, ArH), 8.26 (d, J = 9.1 Hz, 1H, ArH) ppm; 3C NMR (150 MHz, CDCl;) § = 14.5, 62.6,

122.1,126.4,129.9, 131.5, 132.5, 134.7, 136.5, 146.1, 148.6, 165.3 ppm; HRMS (ESI) m/z: calcd. for C;,H1,CINO,
[M+H*]: 236.0473, found: 236.0479.

Ethyl 6-nitroquinoline-2-carboxylate (1T). Yield = 16% (0.055 g from 0.200 g) as a light yellow solid; m.p. 172—

O,N N 174 °C; Ry = 0.71 (hexane/EtOAc, 85:15, v/v); IR (neat): Vima (cm)?t = 1712 (CO,Et),

\©\/Nj\COZEt 1617 (C=N); *H NMR (600 MHz, CDCl3) 6 = 1.51 (t, J = 7.2 Hz, 3H, CO,CH,CH;), 4.59 (q,

J=7.2 Hz, 2H, CO,CH,CHs), 8.34 (d, J = 8.5 Hz, 1H, ArH), 8.46 (d, J = 9.3 Hz, 1H, ArH),

8.52-8.56 (m, 2H, ArH), 8.86 (d, J = 2.5 Hz, 1H, ArH) ppm; 3C NMR (150 MHz, CDCl3) 6 = 14.4, 62.9, 122.8,123.7,

124.3, 128.2, 132.8, 139.4, 146.8, 149.6, 151.6, 164.7 ppm; HRMS (ESI) m/z: calcd. for Cy,H1oN,04 [M+H"]:
247.0713, found: 247.0713.

Methyl 6,7-dimethoxyquinoline-2-carboxylate (2B). Yield = 93% (0.150 g from 0.100 g) as a brown solid; m.p.
HaCO “ 138-140 °C; Ry = 0.54 (hexane/EtOAc, 70:30, v/v); IR (neat): Vpa (cm)? = 1719
H3C0mCOZMe (CO,Me), 1620 (C=N); *H NMR (600 MHz, CDCl3) 6 = 4.04 (s, 6H, (OCHj),), 4.06 (s, 3H,
CO,Me), 7.08 (s, 1H, ArH), 7.61 (s, 1H, ArH), 8.08 (d, J = 8.3 Hz, 1H, ArH), 8.12 (d, J = 8.4 Hz, 1H, ArH) ppm; 3C
NMR (150 MHz, CDCl5) 6 = 53.1, 56.3, 56.4, 104.7, 109.0, 119.9, 125.9, 135.1, 144.8, 145.6, 151.7, 153.3, 166.3
ppm; HRMS (ESI) m/z: calcd. for C;3H13NO, [M+H*]: 248.0917, found: 248.0923.



Methyl [1,3]dioxolo[4,5-g]quinoline-6-carboxylate (2C). Yield = 67% (0.113 g from

<om 0.100 g) as a brown solid; m.p. 165-167 °C; Rf = 0.24 (hexane/EtOAc, 70:30, v/v); IR

o Nig COMe  (neat): Vmax (cm)?t = 1733 (CO,Me), 1615 (C=N); *H NMR (600 MHz, CDCl;) 6 = 4.05 (s,

3H, CO,Me), 6.15 (s, 2H, -OCH,0-), 7.09 (s, 1H, ArH), 7.56 (s, 1H, ArH), 8.08 (g, J = 7.7 Hz, 2H, ArH) ppm; 13C NMR

(150 MHz, CDCl3) 6 =53.2,102.3, 102.5, 106.7, 120.1, 127.4, 135.8, 145.8, 146.2, 149.8, 151.6, 166.2 ppm; HRMS
(ESI) m/z: calcd. for C1,HgNO, [M+H*]: 232.0604, found: 232.0607.

Methyl 2,3-dihydro-[1,4]dioxino[2,3-g]quinoline-7-carboxylate (2D). Yield = 74%

[Om (0.127 g from 0.100 g) as a brown solid; m.p. 132-134 °C; Ry = 0.5 (hexane/EtOAc,

o N7 CO,Me  85:15, v/v); IR (neat): Vmax (cm)1 = 1705 (CO,Me), 1624 (C=N);*H NMR (600 MHz, CDCls)

5=4.05 (s, 3H, CO,Me), 4.39 (s, 4H, -OCH,CH,0-), 7.25 (s, 1H, ArH), 7.73 (s, 1H, ArH), 8.03 (d, J = 8.5 Hz, 1H, ArH),

8.09 (d, J = 8.5 Hz, 1H, ArH) ppm; 3C NMR (150 MHz, CDCl3) 6 = 53.2. 64.4, 64.5, 111.6, 115.4, 119.7, 125.9,

135.5, 144.2, 146.3, 146.3, 147.7, 166.3 ppm; HRMS (ESI) m/z: calcd. for C;3H1;NO, [M+H*]: 246.0761, found:
246.0766.

Methyl 6,7-dimethylquinoline-2-carboxylate (2E). Yield = 62% (0.110 g from 0.100 g)

HsC N as a yellow solid; m.p. 155-157 °C; R; = 0.48 (hexane/EtOAc, 70:30, v/v); IR (neat):

H3cmcosze Vnax (M) = 1714 (CO,Me), 1615 (C=N); H NMR (600 MHz, CDCl) & = 2.48 (s, 6H,

Ar(CHs),), 4.07 (s, 3H, CO,Me), 7.61 (s, 1H, ArH), 8.07 (s, 1H, ArH), 8.11 (d, J = 8.4 Hz, 1H, ArH), 8.17 (d, J = 8.4 Hz,
1H, ArH) ppm; 3C NMR (150 MHz, CDCl;) 6 = 20.4, 20.6, 53.2, 120.5, 126.8, 128.2, 130.0, 136.1, 139.3, 140.9,

146.9, 147.1, 166.4 ppm; HRMS (ESI) m/z: calcd. for C;3H13NO, [M+H*]: 216.1019, found: 216.1021.

Methyl 5,8-dimethylquinoline-2-carboxylate (2K). Yield = 59% (0.105 g from 0.100 g) as

CHs a yellow solid; m.p. 44-46 °C; Ry = 0.59 (hexane/EtOAc, 85:15, v/v); IR (neat): Vs (cm)?t =
A
D 1705 (CO,Me), 1624 (C=N); IH NMR (600 MHz, CDCl5) & =2.68 (s, 3H, ArCH,), 2.85 (s, 3H,
N COsMe
&H, 2™ ArCHa), 4.07 (s, 3H, CO,Me), 7.36 (d, J = 7.1 Hz, 1H, ArH), 7.52 (d, J = 7.1 Hz, 1H, ArH), 8.19

(d, J = 8.7 Hz, 1H, ArH), 8.43 (d, J = 8.7 Hz, 1H, ArH) ppm; 13C NMR (150 MHz, CDCl3) 6 = 17.9, 18.7, 53.1, 120.5,
128.9, 130.1, 132.2, 134.0, 135.4, 136.7, 146.3, 147.2, 166.5 ppm; HRMS (ESI) m/z: calcd. for C13H13NO, [M+H"]:
216.1019, found: 216.1019.

Methyl 7-methoxyquinoline-2-carboxylate (2M). Yield = 71% (0.107 g from 0.100 g) as a brown solid; m.p. 100-
102 °C; Ry = 0.38 (hexane/EtOAc, 70:30, v/v); IR (neat): vy (cm)?t = 1705 (CO,Me),
/@\/j\ 1622 (C=N); 'H NMR (600 MHz, CDCl5) & = 3.96 (s, 3H, OCH;), 4.08 (s, 3H, CO,Me),
H3CO N CO,Me

7.30 (dd, J; =9.0 Hz, J, = 2.5 Hz, 1H, ArH), 7.60 (d, J = 2.5 Hz, 1H, ArH), 7.76 (d, J = 9.0 Hz, 1H, ArH), 8.08 (d, J =
8.4 Hz, 1H, ArH), 8.22 (d, J = 8.3 Hz, 1H, ArH) ppm; 13C NMR (150 MHz, CDCl;) 6 = 53.3, 55.8, 108.2, 119.2, 122.5,
125.0, 128.6, 137.0, 148.0, 149.5, 161.4, 166.2 ppm; HRMS (ESI) m/z: calcd. for C;,H,1NO3 [M+H*]: 218.0812,

found: 218.0819.



Methyl 6-methoxyquinoline-2-carboxylate (2N). Yield = 55% (0.096 g from 0.100 g) as a brown solid; m.p. 92—

H,;CO N 94 °C; R = 0.53 (hexane/EtOAc, 70:30, v/v); IR (neat): v, (cm)?! = 1707 (CO,Me),
\©\/Nj\COZMe 1619 (C=N); 'H NMR (600 MHz, CDCl3) 6 = 3.96 (s, 3H, OCHs). 4.07 (s, 3H, CO,Me),

7.11 (d, J = 2.8 Hz, 1H, ArH), 7.43 (dd, J; = 9.5 Hz, J,= 2.8 Hz, 1H, ArH), 8.17 (s, 2H, ArH), 8.19 (d, / = 9.3 Hz, 1H,
ArH) ppm; 3C NMR (150 MHz, CDCl;) 6 =53.2.55.8, 104.8,121.7,123.7,131.0, 132.3, 135.8, 143.8, 145.5, 159.6,
166.2 ppm; HRMS (ESI) m/z: calcd. for C1,H;;NO3 [M+H*]: 218.0812, found: 218.0813.

Methyl 5,6,7-trimethoxyquinoline-2-carboxylate (2P). Yield = 85% (0.128 g from 0.100 g) as an off solid; m.p.

OCHjz 116-118 °C; Ry = 0.24 (hexane/EtOAc, 70:30, v/v); IR (neat): vy (cm)? = 1719
H3CO
’ N (CO,Me), 1615 (C=N); 'H NMR (600 MHz, CDCl3) & = 4.01 (s, 6H, (OCHs),), 4.04 (s, 6H,
/
HsCO N™ "CO:Me  gcH, cO,Me), 7.44 (s, 1H, ArH), 8.07 (d, J = 8.6 Hz, 1H, ArH), 8.49 (d, J = 8.5 Hz, 1H,

ArH) ppm; 3C NMR (150 MHz, CDCl;) 6 = 53.2, 56.4, 61.4, 61.8, 105.3, 119.1, 121.2, 131.6, 142.6, 145.5, 146.6,
147.3, 156.8, 166.2 ppm; HRMS (ESI) m/z: calcd. for C14H15NOs [M+H*]: 278.1023, found: 278.1023.

Methyl benzo[h]quinoline-2-carboxylate (2Q). Yield = 49% (0.081 g from 0.100 g) as a brown solid; m.p. 64—66
O A °C; R = 0.77 (hexane/EtOAc, 70:30, v/v); IR (neat): Vs (cm)? = 1719 (CO,Me), 1600
O N" co,Me (C=N);*H NMR (600 MHz, CDCl5) 6 = 4.11 (s, 3H, CO,Me), 7.72-7.76 (m, 2H, ArH), 7.78-
7.80 (m, 1H, ArH), 7.92 (t, J = 8.8 Hz, 2H, ArH), 8.30 — 8.34 (m, 2H, ArH), 9.42 (d, J = 8.2

Hz, 1H, ArH) ppm; 3C NMR (150 MHz, CDCl;) 6 = 53.1, 122.3, 124.8, 125.1, 127.7, 128.0, 128.3, 128.9, 130.3,
131.7, 133.9, 136.8, 146.3, 146.5, 166.4 ppm; HRMS (ESI) m/z: calcd. for C;5sH1;NO, [M+H*]: 238.0863, found:

238.0864.
1-Ethyl 6-methyl (Z)-2-chloro-4-hydroxy-5-methylenehex-2-enedioate (1U). Yield = 36%
OH (0.065 g from 0.120 g) as a colourless oil; Ry = 0.5 (hexane/EtOAc, 80:20, v/v); IR (neat):
COZMe
| Vinax (cm)™ = 3699 (OH), 1723 (CO,Et), 1626 (C=C); 'H NMR (600 MHz, CDCls) & = 1.32 (t, J
Et0,C~ Cl

= 7.1 Hz, 3H, CO,CH,CH;), 3.41 (s, 1H, OH), 3.80 (s, 3H, CO,Me), 4.28 (q, J = 5.3 Hz, 2H,
CO,CH,CH3), 5.32 (d, /= 5.0 Hz, 1H, CH), 5.92 (s, 1H, =CHH), 6.31 (s, 1H, =CHH), 7.16 (d, J = 7.9 Hz, 1H, CH) ppm;
13C NMR (150 MHz, CDCl;) 6 = 14.2, 52.4, 62.8, 70.0, 125.9, 127.8, 138.3, 140.4, 162.1, 166.5 ppm; HRMS (ESI)
my/z: calcd. for C;oH13ClOs [M+H*]: 249.0524, found: 249.0537.

Ethyl (Z)-2-azido-5-oxopent-2-enoate-ethyl oxazole-4-carboxylate (1V-V’). Yield = 74% (0.075 g from 0.100 g)

JICHo . IO) as a greenish oil; Ry = 0.5 (hexane/EtOAc, 80:20, v/v); IR (neat): vy (cm)? = 2674 (C-
E0,C” Ny Et0,c~ "N H), 2101(N3), 1720 (CO,Et); 'H NMR (600 MHz, CDCl;) & = 1.38 (t, J = 7.2 Hz, 3H,
CO,CH,CH3), 1.42 (t, J = 7.1 Hz, 3H, CO,CH,CH3), 4.38 (q, J = 7.2 Hz, 2H, CO,CH,CH3), 4.45 (q, J = 7.1 Hz, 2H,
CO,CH,CHs), 6.15 (d, J = 7.7 Hz, 1H, CO,EtCCH-CHO), 6.79 (s, 1H, ArH), 8.52 (s, 1H, ArH), 10.13 (d, J = 7.7 Hz, 1H,
—CHO) ppm; 3C NMR (150 MHz, CDCl;) 6 = 14.1, 14.2, 62.4, 63.6, 105.5, 119.7, 142.3, 155.8, 158.1, 160.1, 162.3,
189.8 ppm; HRMS (ESI) m/z: calcd. for C;,H14N,O¢ [M+H*]: 311.0986, found: 311.0994.



Ethyl 3,3,5-triacetyl-4-methyl-7-oxabicyclo[2.2.1]hept-5-ene-2-carboxylate (1W). Yield = 49% (0.092 g from
0.100 g) as a brown solid; m.p. 84-86 °C; Ry = 0.67 (hexane/EtOAc, 50:50, v/v); IR

HCOC CH3088CH:3H3 (neat): Vimay (cm)?* = 1725 (CO,Et), 1604 (C=0), 1670 (C=C); *H NMR (600 MHz, CDCl3) 6
‘icozEt =1.29 (t,J = 7.1 Hz, 3H, CO,CH,CH;), 1.68 (s, 3H, CH;), 2.15 (s, 3H, COCH;), 2.27 (s, 3H,

COCHs3), 2.46 (s, 3H, COCH;), 2.96 (s, 1H, COCH;), 4.09 (s, 1H, CH), 4.17-4.22 (m, 1H,

CO,CH,CH3), 4.32-4.37 (m, 1H, CO,CH,CH3;), 4.69 (d, /= 8.9 Hz, 1H, CH), 5.05 (d, J = 8.9 Hz, 1H, CH) ppm; 13C NMR
(150 MHz, CDCl5) 6 = 10.9, 14.4, 15.5, 29.3, 29.5, 54.5, 63.1, 91.4, 92.5, 117.3, 140.1, 145.2, 166.1, 171.2, 193.5,

201.2 ppm; HRMS (ESI) m/z: calcd. for Cy6H,006 [M+H*]: 309.1333, found: 309.1333.

2-ethyl 3,5-dimethyl 3-acetyl-4-methyl-7-oxabicyclo[2.2.1]hept-5-ene-2,3,5-tricarboxylate (1X). Yield = 17%
(0.036 g from 0.100 g) as a colorless oil; Ry = 0.27 (hexane/EtOAc, 90:10, v/v); IR (neat):

MeO,C CH30882H|6|6 Vmax (cm)™ = 1729 (CO,Et), 1644 (C=0), 1700 (C=C); *H NMR (600 MHz, CDCl;) 6 = 1.32
‘ (t,J=7.1 Hz, 3H, CO,CH,CH3), 1.58 (s, 3H, CH3), 2.22 (s, 3H, COCHj), 2.97 (d, J = 5.0 Hz,

1H, CH), 3.66 (s, 3H, CO,Me), 3.79 (s, 3H, CO,Me), 3.83-3.86 (m, 1H, CH), 4.28-4.33 (m,

CO,Et

2H, CO,CH,CH), 5.23 (d, J = 8.7 Hz, 1H, CH) ppm; 3C NMR (150 MHz, CDCl3) 6 = 14.2, 15.0, 29.8, 48.6, 51.2, 52.5,
57.7,62.1, 68.4, 73.8, 85.7, 105.9, 165.6, 165.6, 169.2, 170.4 ppm; HRMS (ESI) m/z: calcd. for C1gH,00s [M+H*]:
341.1231, found: 341.1214.

Triethyl 3-acetyl-4-methyl-7-oxabicyclo[2.2.1]hept-5-ene-2,3,5-tricarboxylate (1Y). Yield = 36% (0.081 g from

0.100 g) as a white solid; m.p. 75-77 °C; Ry = 0.66 (hexane/EtOAc, 90:10, v/v); IR (neat):

EtOZCSS':EBt Vinax (cM)™L = 1707 (CO,Et), 1649 (C=0), 1699 (C=C); *H NMR (600 MHz, CDCl5) 6 = 1.21 (t,

COEt  J=7.1Hz, 3H, CO,CH,CHS;), 1.30-1.34 (m, 6H, (CH,CH;),), 1.68 (s, 3H, CH3), 2.22 (s, 3H,

COCHs), 2.95 (d, J = 4.9 Hz, 1H, CH), 3.86-3.89 (m, 1H, CH), 4.05-4.09 (m, 1H, CO,CH,CH;), 4.12-4.17 (m, 1H,

CO,CH,CH3), 4.18-4.22 (m, 1H, CO,CH,CH;), 4.26—4.33 (m, 3H, CO,CH,CH3), 5.23 (d, J = 8.8 Hz, 1H, CH) ppm; 13C

NMR (150 MHz, CDCl;) 6 = 14.1, 14.2,14.3, 14.4,15.1, 48.4,57.9, 59.9, 61.4, 62.1, 68.5, 73.9, 85.7, 106.1, 165.2,
165.7, 169.0, 169.7 ppm; HRMS (ESI) m/z: calcd. for C1gH,40g [M+H*]: 369.1544, found: 369.1522.

(6,7-dimethoxyquinolin-2-yl)methanol (5). Yield = 96% (0.116 g from 0.145 g) as a
Hscom white solid; m.p. 154-156 °C; Ry = 0.42 (hexane/EtOAc, 50:50, v/v); IR (neat): Viyay (cm)-
HaCO N~ 9" 123137 (OH), 2901 (C-H), 1622 (C=N), 1246 (C-0); *H NMR (600 MHz, CDCl3) 6 = 2.99
(s, 1H, -CH,0H), 4.01 (s, 3H, OCH;), 4.04 (s, 3H, OCH5), 4.88 (s, 2H,—CH,0H), 7.06 (s, 1H, ArH), 7.18 (d, J = 8.3 Hz,
1H, ArH), 7.41 (s, 1H, ArH), 7.99 (d, J = 8.3 Hz, 1H, ArH) ppm; 13C NMR (150 MHz, CDCl;) & = 56.2, 56.3, 64.3,
105.3, 107.3, 116.9, 123.1, 135.4, 143.8, 149.8, 152.8, 156.9 ppm; HRMS (ESI) m/z: calcd. for CioH13NO5 [M+H*]:
220.0968, found: 220.0975.
6,7-Dimethoxyquinoline-2-carbaldehyde (6). Yield = 95% (0.094 g from 0.100 g) as a white solid; m.p. 140-142
H;CO N °C; R = 0.81 (hexane/EtOAc, 50:50, v/v); IR (neat): Vs (cm)? = 2815 (C-H), 1694 (C=0),
HSCOQ\/N)\CHO 1614 (C=N); 'H NMR (600 MHz, CDCls) & = 4.05 (s, 6H, O(CHs),), 7.10 (s, 1H, ArH), 7.51
(s, 1H, ArH), 7.91 (d, J = 8.2 Hz, 1H, ArH), 8.11 (d, J = 8.3 Hz, 1H, ArH), 10.16 (s, 1H, CHO) ppm; 13C NMR (150 MHz,



CDCl3) 6 = 56.3, 56.4, 105.0, 108.5, 116.4, 126.7, 135.1, 145.2, 150.8, 152.1, 153.4, 193.7 ppm; HRMS (ESI) m/z:
calcd. for C1,H;;NO;3 [M+H*]: 218.0812, found: 218.0818.

6,7-Dimethoxyquinoline-2-carboxylic acid (7). Yield = 93% (0.083 g from 0.100 g) as a light yellow solid; m.p.
212-214 °C; Rf = 0.4 (Pure MeOH); IR (neat): vy, (cm)? = 3443 (OH), 1665 (C=0); 'H

m NMR (600 MHz, DMSO-dg) 6 = 3.92 (s, 6H, (OCHs),), 7.42 (s, 1H, ArH), 7.48 (s, 1H,
coon ArH), 7.94 (d, J = 8.3 Hz, 1H, ArH), 8.33 (d, J = 8.4 Hz, 1H, ArH) ppm; 3C NMR (150

H,CO

H,CO

MHz, DMSO-dg) 6 = 56.0, 105.4, 107.0, 119.2, 125.5, 136.2, 143.0, 145.0, 151.3, 153.4, 165.9 ppm; HRMS (ESI)
m/z: calcd. for C;,H,;NO,4 [M+H*]: 234.0761, found: 234.0761.

6,7-dimethoxyquinolin-2-yl)(morpholino)methanone (8). Yield = 56% (0.036 g from 0.050 g) as a yellow solid;
H;CO N ﬁO m.p. 160-162 °C; Ry = 0.33 (hexane/EtOAc, 50:50, v/v); IR (neat): Vpma (cm)? =
H3CO%NJ 1718 (C=0), 1624 (C=N); *H NMR (600 MHz, CDCl5) § = 3.71-3.77 (m, 4H, -CH,CH,-
o ), 3.84 — 3.89 (m, 4H, -CH,CH,-), 4.04 (d, J = 4.9 Hz, 6H, ArH), 7.07 (s, 1H, ArH),

7.39 (s, 1H, ArH), 7.61 (d, J = 8.3 Hz, 1H, ArH), 8.09 (d, J = 8.3 Hz, 1H, ArH) ppm; 3C NMR (150 MHz, CDCl3) & =

42.9,48.0,56.3,56.4,67.0,67.3,105.0, 108.2,119.4, 124.2, 135.3, 143.7, 150.9, 151.1, 153.2, 168.2 ppm; HRMS
(ESI) m/z: calcd. for C1gHq1gN,0, [M+H*]: 303.1339, found: 303.1340.

6,7-dimethoxyquinolin-2-yl)(piperidin-1-yl)methanone (9). Yield = 87% (0.033 g from 0.030 g) as a brown oil; Rf

HaCO =0.30 (hexane/EtOAc, 50:50, v/v); IR (neat): Vimax (cm)™1 = 1703 (C=0), 1618 (C=N);

HﬁOﬁjY Q 1H NMR (600 MHz, CDCl5) 6 = 1.54-1.57 (m, 2H, CH,), 1.68-1.72 (m, 4H, CH,),

3.48-3.51 (m, 2H, CH,), 3.78 (t, J = 5.1 Hz, 2H, CH,), 4.02 (d, J = 3.3 Hz, 6H, CH,),

7.05 (s, 1H, ArH), 7.40 (s, 1H, ArH), 7.49 (d, J = 8.2 Hz, 1H, ArH), 8.06 (d, J = 8.3 Hz, 1H, ArH) ppm; 13C NMR (150

MHz, CDCl;) § = 24.7, 25.6, 26.6, 43.4, 48.5, 56.2, 56.3, 105.0, 108.2, 118.7, 123.9, 135.1, 143.9, 150.6, 152.3,
153.0, 168.3 ppm; HRMS (ESI) m/z: calcd. for C;7H,0N,03 [M+H*]: 301.1547, found: 301.1548.

(2)-(2)-N,N'-dicyclohexylcarbamimidic 6,7-dimethoxyquinoline-2-carboxylic anhydride (10). Yield = 38% (0.021
g from 0.030 g) as a white solid; R = 0.61 (hexane/EtOAc, 50:50, v/v); IR

H4CO (neat): Vmay (cm)? = 1672 (C=N), 1619 (C=0); 'H NMR (600 MHz, CDCl5) & =
Hscomo N 0.89-0.95 (m, 2H, CH), 1.08-1.26 (m, 8H, CH), 1.32-1.35 (m, 1H, CH), 1.48—

O HN \O 1.55 (m, 3H, CH), 1.79-1.82 (m, 2H, CH), 1.91-1.94 (m, 1H, CH), 1.96-2.00 (m,

3H, CH), 3.51-3.56 (m, 1H, CH), 4.03 (d, J = 7.5 Hz, 6H, (OCH5),), 4.18-4.22 (m,

1H, CH), 6.30 (s, 1H, NH), 7.06 (s, 1H, ArH), 7.38 (s, 1H, ArH), 7.63 (d, J = 8.3 Hz, 1H, ArH), 8.07 (d, J = 8.3 Hz, 1H,
ArH) ppm; 3C NMR (150 MHz, CDCl;) 6 = 24.6, 25.1, 25.5, 25.7, 26.3, 30.9, 32.6, 34.1, 49.2, 49.8, 56.3, 56.4, 57.1,

104.9, 108.2, 118.3, 124.6, 135.2, 143.9, 151.0, 151.5, 153.2, 154.3, 156.9, 169.1 ppm; HRMS (ESI) m/z: calcd.
for Cy5H33N30,4 [M+H*]: 440.2544, found: 440.2544.



6,7-dimethoxyquinoline-2-carbohydrazide (11). Yield = 90% (0.018 g from 0.02

H,CO A . g) as a white solid; m.p. 180-182 °C; R; = 0.23 (hexane/EtOAc, 70:30, v/v); IR
H3ComfN‘NH2 (neat): Vmax (cm)t = 3387 (NH), 1600 (C=0); *H NMR (600 MHz, CDCl3) & = 4.04 (s,
© 6H, (OCHs),), 4.12 (s, 2H, NH,), 7.07 (s, 1H, ArH), 7.35 (s, 1H, ArH), 8.11 (g, J = 6.5

Hz, 2H, ArH), 9.10 (s, 1H, NH) ppm; 3C NMR (150 MHz, CDCl;) 6 = 56.3, 56.4, 104.9, 107.9, 117.4, 125.8, 135.4,

143.8,146.8,151.2, 153.3, 165.5 ppm; HRMS (ESI) m/z: calcd. for C;,H;3N303 [M+H*]: 248.1030, found: 248.0972.

2,3-dihydro-[1,4]dioxino[2,3-g]quinoline-7-carbohydrazide (12). Yield = 92%

[OmH (0.017 g from 0.02 g) as a white solid; m.p. 165-167 °C; R; = 0.28 (hexane/EtOAc,
o NG N\NH2 70:30, v/v); IR (neat): vimay (cm)™1 = 3300 (NH), 1600 (C=0); 'H NMR (600 MHz, CDCl;)

0 5=4.10 (d, J = 4.6 Hz, 2H, NH,), 4.39 (s, 4H, -OCH,CH,0-), 7.24 (s, 1H, ArH), 7.48 (s,

1H, ArH), 8.10 (g, J = 9.2 Hz, 2H, ArH), 9.11 (s, 1H, NH) ppm; 3C NMR (150 MHz, CDCl;) 6 = 64.4, 64.5, 111.8,

114.4,117.3,125.9, 135.7, 143.2, 145.8, 147.4, 147.7, 165.4 ppm; HRMS (ESI) m/z: calcd. for C1,H13N305 [M+H"]:
246.0873, found: 246.0874.

5,7-dimethylquinoline-2-carbohydrazide (13). Yield = 87% (0.02 g from 0.02 g) as

CHj3 a yellow solid; m.p. 156-158 °C; Ry = 0.54 (hexane/EtOAc, 70:30, v/v); IR (neat): Viax
= ‘ (cm) = 3324 (NH), 1602 (C=0); 'H NMR (600 MHz, CDCl3) & = 2.52 (s, 3H, ArCHs),
HyC N I NH2 5 66 (s, 3H, ArCHs), 4.14 (s, 2H, NH,), 7.28 (s, 1H, ArH), 7.69 (s, 1H, ArH), 8.19 (d, J =

7.2 Hz, 1H, ArH), 8.40 (d, J = 8.6 Hz, 1H, ArH), 9.21 (s, 1H, NH) ppm; 13C NMR (150 MHz, CDCl;) 6 = 18.7, 21.9,
117.7,126.9, 127.1, 131.04, 133.8, 134.4, 140.4, 147.4, 148.4, 165.3 ppm; HRMS (ESI) m/z: calcd. for C;,H;3N30
[M+H*]: 216.1131, found: 216.1131.

2. 'H-NMR and 3C-NMR of the synthesized products.
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Figure S32. 3C-NMR spectrum of 1P in CDCls.
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Figure S34. 13C-NMR spectrum of 1Q in CDCls.
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Figure S38. 3C-NMR spectrum of 1S in CDCl;.
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200



S900°0-—
@
=
o)
o]
—~ y
¢ =z
OZH §8EST— —{ |A
FA
/
o -
Q Q
L 9
b = s o]
ESE0°H L * 109
W JM 00°E
|
028l — = =001
Q-WOA0NOTHD G09T L — -
S609°L— = =001
22009
I& mam:,w\ e oot
s S0'F
El ogzT'e
< |
g @
Yy
2%

6.5

70

85

Figure S41. 'H-NMR spectrum of 2B in CDCl;.
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3. GC-MS spectrum of intermediates.

Linc#:1 R.Time:3.21 50 Scané:344)

MassPeaks:592

RawMode: Averaged 3.2100-3 22000 343-345) BascPealc276.1500439563)
BG Mode:Cale. from Peak Group | - Event |

MS Spectrum
intensity
100

L
0
0
501
m
el

20 ny 2t 191

10 21
s
100 110 120 130 40 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290

miz
M5 Spectrum

Figure $87. GC-MS spectrum of ethyl (2)-2-((2,5-dimethoxyphenyl)amino)-4-oxobut-2-enoate
intermediate (1J).
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Figur
e S88. GC-MS spectrum of ethyl (2)-2-((2-methoxyphenyl)amino)-4-oxobut-2-enoate
intermediate (1L).
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4. HRMS spectra of synthesized compounds.
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Figure $89. HRMS spectrum of 1A.
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Figure $90. HRMS spectrum of 1B.
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Figure S91. HRMS spectrum of 1C.
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Figure $92. HRMS spectrum of 1D.
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Figure S93. HRMS spectrum of 1E.
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Figure S94. HRMS spectrum of 1F.



User Spectrum Plot Report

%105 |+ESI Sean (rt: 0.297 min) Frag=90.0V RJ-6.d

5.2

48
4.6
4.4
4,2

]
381
3.6
3.4
3.2

2,8
2.6
2,47
2.2

1.6
1.67
1,4
1.2

0.8
0.6

216.1017
202.1800

0.4
0.2

| b Ll |

230,1180

2559441

285,845
2431854
|‘.I\I\f\ ‘ TR [l

316..

121

361,9260 a1

335.9267 i
‘ f 370,824 357-f252 f
1 1 L 1l | |

030 43DT430

ﬁST.FOU 4&1.?11&

T T T
200 210 220

T T T T T T T T
230 240 250 260 270 280 290 300 310

T T T T T T
320 330 340 350 360 370
Counts vs, Mass-to-Charge (m/z)

T T T T T
380 390 400 410 420

T T T T T T
430 440 450 460 470 480

Figure $95. HRMS spectrum of 1G.
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Figure $99. HRMS spectrum of 1K.

Agilent

User Spectrum Plot Report

%105 |+ESI Sean {rt: 0,287 min) Frag=90.0V RJ-11.d

232,0974
2,57

197 316.2126

1.57
14

279.1559
1.2

3011413

202,1805

0.5

041 218.0816 259.0576

0.1

P O o
oML | ‘ iy [ I Il

T T T T T T T T T T T T T T T T T T T
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460
Counts vs, Mass-to-Charge (m/z)

0.3 209.9806 M BEITM 430.2455

o ‘ ‘ ‘ l ‘ 335 332-TZE“ 41,9058
nin L 0 Dl | il i
—

464‘.m020

Page 1of 1 Generated at 18:17 on 23-11-2025

Figure $100. HRMS spectrum of 1L.



Agilent

User Spectrum Plot Report

x105_|+ESI Sean (rt: 0,254 min) Frag=60,0V 08102025_R}-611_001,d

1557 2320974

213,0174

279,1595

0.2 5361615
255,2666

0,157
0.
00| IMLMHIMJ ||Mmm.|.m

301.1399

300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Counts vs, Mass-to-Charge (m/z)

Page 1of 1 Generated at 09:46 on 09-10-2025

Figure $101. HRMS spectrum of 1M.
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Figure $102. HRMS spectrum of 1N.
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Figure $103. HRMS spectrum of 10.
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Figure $107. HRMS spectrum of 18.
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Figure S108. HRMS spectrum of 1T.
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Figure S111. HRMS spectrum of 2D.
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Figure $S112. HRMS spectrum of 2E.
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Figure S113. HRMS spectrum of 2K.
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Figure S115. HRMS spectrum of 2N.
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Figure $116. HRMS spectrum of 2P.
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Figure $S118. HRMS spectrum of 1W.
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Figure S120.

HRMS spectrum of 1Y.
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Figure $S121. HRMS spectrum of 6.
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Figure $122. HRMS spectrum of 7.
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Figure $123. HRMS spectrum of 8.
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Figure $124. HRMS spectrum of 9.
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Figure $125. HRMS spectrum of 10.
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Figure $126. HRMS spectrum of 11.
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5. Photophysical spectra’s of synthesised compounds.
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Figure S131. Photophysical properties and graphical data of quinoline-2-carboxylate derivatives.
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