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General procedure for the preparation of 2-chloro-4-phenoxyquinoline (2a-2d). A
mixture of 2,4-dichloroquinoline (1, 10 mmol) and hydroxyl benzene (11 mmol) in
dimethylformamide (DMF, 30 mL) with anhydrous cesium carbonate (Cs2COs, 20
mmol) was heated in a sealed tube, stirred at 80°C for 16 h, and cooled. Then, the
mixture was poured into ice- water and extracted thrice with ethyl acetate. The
combined organic layers were washed with saturated NaCl and dried over Na:SO..
The crude product was purified on a silica gel column (eluent: hexanesethyl acetate) to
obtain 2a-2d with 62%-69+ yield. However, 4-chloro-2-phenoxyquinoline (3a-3d) was

also found during the reaction progress as a side product with 5%-14+ yield.

4-4'-formylphenoxy)-2-chloroquinoline (2) With 67+ yield, the synthesis started with
0.30 g (1.51 mmol) of 1 to obtain 0.29 g of 2a, which consisted of white solid and mp.
1139 °C -114.2 °C. The 'H-NMR 300 MHz, CDCls): 6.64 s, 1H, ArH-3), 7.35 d, 2H, ] -87
Hz, ArH-2', 6",7.61d, 1H,J-7.8, 1.2 Hz, ArH-6), 7.81 (td, 1H, ] - 7.8, 1.2 Hz, ArH.7),
8.04 m, 3H, ArH-8, 3/, 5", and 826 (dd, 1H, J -84, 0.9 Hz, ArH-5), and 10.1 s, 1H, CHO.
The 3C-NMR (75 MHz, CDCls): 106.5, 1204, 121.0, 121.8, 126.9, 128.5, 131.6, 132.3, 134.0,
1490, 151.0, 1591, 1619, and 190.5. Finally, the HRMS +ESD was CisH11CINO2 [M+H7’; it
requires 284.0478, but has 284.0465. 2- (4'-formylphenoxy)-4-chloroquinoline (3a)
obtained as the side product with 11 % yield (47.2 mg), which consisted of white solid
and mp.121.7 °C -122.5 °C. The 'H-NMR 300 MHz, CDCl3):7.26 s, 1H, ArH-3), 741 «dd,
2H,J-86,18 Hz, ArH-2', 6", 753 td, 1H, ] -7.6, 12 Hz, ArH-6), 768 (td, 1H, ] -7.7, 1.4
Hz, ArH-7),7.79 (dd, 1H, ] - 84, 0.5 Hz, ArH-8), 7.95 (dt, 2H, ] - 8.6, 2.4 Hz, ArH-3', 5",
816 dd, 1H, J-83, 1.0 Hz, ArH-5), and 10.0 s, 1H, CHO). The *C-NMR (75 MHz, CDCls).
112.9, 121.6, 124.0, 124.2, 126.1, 128.2, 131.0, 131.4, 133.1, 145.2, 146.4, 158.5, 159.9 and
190.9. Finally, the HRMS (+ESI) was CisH11CINO2 [M+H]’; it requires 284.0478, but has
284.0468.

4-(2',6'-Dimethyl-4'-formylphenoxy)-2-chloroquinoline (2b) With 69% yield, the
synthesis started with 1.0 g (5.05 mmol) of 1 to obtain 1.09 g of 2b, which consisted of
white solid and mp. 154.6 °C -156.9 °C. The 'H-NMR (300 MHz, CDCls): 2.23 (s, 6H,
ArCHs-2', 6, 620 (s, 1H, ArH-3), 7.65 td, 1H, ] -7.5, 12 Hz, ArH-6), 7.75 (s, 2H, ArH-3',
5",7.82td, 1H, 7.5, 1.2 Hz, ArH-7), 8.04 (dd, 1H, 8.3, 0.9 Hz, ArH-8), and 8.4 (dd, 1 H,
8.3,0.9 Hz, ArH-5), and 10.0 (s, 1H, CHO). The BC-NMR (75 MHz, CDCls): 16.1, 102.9,
1195, 121.7,126.7, 1285, 131.5, 132.1, 134.4, 148.8, 151.3, 154.6, 161.0, and 191.2. Finally,
the HRMS +ESI was CisHisCINO2[M+H]’; it requires 312.0791, but has 312.0791.2-2",6'-
Dimethyl-4'-formylphenoxy)-4-chloroquinoline (3b) obtained as the side product
with 14 % yield (0.22 g), which consisted of white solid and mp. 113.7 °C -114.2 °C. The
'"H-NMR (300 MHz, CDCls):2.21 (s, 6H, ArCHs-2', 6", 727 d, 1H, ] -5.8 Hz, ArH-3), 7.50



d, 1H,J =74, 1.7 Hz, ArH-6), 7.60-7.70 (m, 4H, ArH-7, 8, 3', 5", 815 (dd, 1H, J =85, 0.8
Hz, ArH-5), and 9.99 (s, 1H, CHO). The BC-NMR (75 MHz, CDCls): 16.7, 111.5, 123.8,
124.0, 125.6, 128.2, 130.3, 130.9, 132.5, 133.7, 145.2, 146.9, 155.3, 159.7 and 191.7. Finally,
the HRMS +ESD was C1sHisCINO: (M+HJ; it requires 312.0791, but has 312.0777.

4-4'-cyanophenoxy)-2-chloroquinoline (2c) With 60+ yield, the synthesis started with
0.30 g (1.51 mmol)) of 1 to obtain 0.26 g of 2¢, which consisted of white solid and mp.
2141 °C -215.0 °C.The 'H-NMR 300 MHz, CDCls): 6.63 (s, 1H, ArH-3), 7.32 d, 2H, ] -8.7
Hz, ArH-2', 6", 7.60 , 1H, ] -7.2 Hz, ArH-6), 7.78-7.83 am, 3H, ArH-7, 3, 5", 8.02 d, 1H,
J =84 Hz, ArH-8), and 8.22 (d, 1H, ] = 8.4 Hz, ArH-5). The *C-NMR (75 MHz, CDCls).
106.4, 109.6, 117.9, 119.6, 120.2, 121.2, 121.6, 126.9, 128.4, 131.5, 134.4, 134.7, 148.8, 150.8,
157.6, 161.5. Finally, the HRMS +ESI) was CisHi0CIN20 (M+H7’; it requires 281.0482, but
has 281.0470. 2-4’-cyanophenoxy)-4-chloroquinoline (3¢ obtained as the side product
with 9 % yield 38.3 mg), which consisted of white solid and mp.147.0 °C -148.0 °C.The
'H-NMR (300 MHz, CDCls): 7.27 (d, 1H, ] - 5.7 Hz, ArH-3), 7.39 (dt, 2H, ] - 8.4, 0.8 Hz,
ArH-2', 6", 756 d, 1H, ] -7.3, 1.3 Hz, ArH-6), 7.65-7.82 an, 4H, ArH-7, 8, 3, 5", and 8.18
«dd, 1H, J -8.1, 0.9 Hz, ArH-5). The BC-NMR (75 MHz, CDCls): 1084, 112.8, 118.6, 12211,
124.1, 124.3, 126.3, 128.2, 131.1, 133.8, 145.4, 146.4, 156.9 and 159.7. Finally, the HRMS
+ESD was CisH10CIN20 (M+HJ’; it requires 281.0482, but has 281.0475.

4-(2',6'-Dimethyl-4' - cyanophenoxy) - 2- chloroquinoline (2d) With 62« yield, the
synthesis started with 0.30 g (1.51 mmol) of 1 to obtain 0.29 g of 2d, which consisted of
white solid and mp. 184.3 °C -185.0 °C. The 'H-NMR (300 MHz, CDCls): 2.20 (s, 6H,
ArCHs-2', 6", 620, 1H, ArH-3), 753 s, 2H, ArH-3, 5, 7.65 (td, 1H, ] -9.2, 1.5 Hz, ArH-
6), 7.83 (td, 1H, J-9.2, 1.5 Hz, ArH-7), 8.04 (dd, 1H, ] - 8.3, 1.2 Hz, ArH-8), and 8.38 (dd,
1H, ] -83, 12 Hz, ArH-5). The B*C-NMR (75 MHz, CDCls):159, 1027, 1104, 1181, 119.3,
121.6, 126.8, 128.4, 131.5, 132.7, 133.3, 148.8, 151.1, 153.2, and 160.7. Finally, the HRMS
+ESD was C1sH14CIN:20 [M+H7'; it requires 309.0795, but has 309.0783.2-2',6'"-Dimethyl-
4'-cyanophenoxy)-4-chloroquinoline (3d) obtained as the side product with 5 % yield
(23.4 mg), which consisted of white solid and mp. 152.2 °C -153.0 °C. The 'H-NMR 300
MHz, CDCls): 2.16 (s, 6H, ArCHs-2', 6", 7.29 s, 1H, ArH-3), 7.44 (s, 2H, ArH-3', 5", 7.51
td, 1H, J =73, 22 Hz, ArH-6), 7.60-7.69 m, 2H, ArH-7, 8§ and 8.16 (d, 1H, ] =82 Hz, ArH-
5).The BC-NMR (75 MHz, CDCls):16.6, 109.1, 1115, 1189, 1239, 124.0, 125.7, 128.1, 1309,
132.5, 133.0, 145.3, 146.7, 153.9 and 159.4. Finally, the HRMS (+ESI) was CisH14CIN20
IM+H7; it requires 309.0795, but has 309.0787.

General procedure for the preparation of 2,4-diphenoxyquinoline 4a-4d). A mixture

of 1(10 mmol) and hydroxyl benzene (21 mmol)in DMF 30 mL)with anhydrous Cs2COs



(20 mmol) was heated in a sealed tube, stirred at 120 °C for 8 16 h, and cooled.
Afterward, the mixture was poured into ice-water and extracted thrice with ethyl
acetate. The combined organic layers were washed with saturated NaCl and dried
over Na:SOs. The crude product was purified on a silica gel column (eluent:

hexanesethyl acetate) to obtain 4a-4d with 55% 65% yield.

2,4-di-4"-formylphenoxy)-quinoline 4a) With 60 yield, the synthesis started with 50.0
mg (0.25 mmol) of 1 to obtain 55.9 mg of 4a, which consisted of white solid and mp.
164.9 °C -165.5 °C. The 'H-NMR 300 MHz, CDCls). 6.43 s, 1H, ArH-3), 7.36-7.43 an, 4H,
ArH-2',6',2",6"),751 d, 1H, ] -7.6, 1.3 Hz, ArH-6), 771 (td, 1H, ] -8.1, 1.5 Hz, ArH-7),
7.80dd, 1H, J - 8.4, 0.5 Hz, ArH-8), 7.94 (ddd, 2H, ] - 8.7, 2.0 Hz, ArH-3', 5), 8.03 (ddd,
2H,J-8.7,20Hz, ArH-3", 5", 8.22 (dd, 1H, ] - 8.3, 0.9 Hz, ArH-5), 10.00 (s, 1H, CHO)
and 10.04 (s, 1H, CHO). The C-NMR (75 MHz, CDCls): 97.2,119.7, 120.9, 121.5, 121.7,
125.3,127.9,131.1, 131.4, 132.2, 132.9, 133.7, 147.3, 158.7, 159.5, 161.3, 163.2, 190.5 and
191.0. Finally, the HRMS (+ESI) was C2sHisNOs [M+Hj; it requires 370.1079, but has
370.1088.

2,4-di-2',6’-Dimethyl-4’-formylphenoxy)-quinoline @b) With 65 % yield, the synthesis
started with 50 mg (0.25 mmol) of 1 to obtain 69.7 mg of 4b, which consisted of white
solid and mp. 120.5 °C - 121.0 °C. The 'H-NMR 300 MHz, CDCls): 2.16 (s, 6H, ArCHs-2’,
6", 2.29 (s, 6H, ArCHs-2", 6'", 599 (s, 1H, ArH-3), 7.46-7.51 (m, 1H, ArH-6), 7.63-7.66 (m,
4H, ArH-3',5',7,8),7.76 (s, 2H, ArH-3"", 5", 8.35 (d, 1H, ] - 8.1 Hz, ArH-5), 9.95 s, 1H,
CHO)and 10.02 s, 1H, CHO). The *C-NMR 75 MHz, CDCls:16.1, 167,917, 1185, 121.6,
124.5,127.7,130.2, 130.7, 130.9, 132.2, 132.4, 133.4, 134.2, 147.5, 155.0, 155.6, 161.3, 1621,
191.3 and 191.7. Finally, the HRMS (+ESI) was C2zH24NO4 [M+H7'; it requires 426.1700,
but has 426.1690.

2,4-di-(4’'-cyanophenoxy)-quinoline (4c) With 55 % yield, the synthesis started with 50
mg (0.25 mmol) of 1 to obtain 50.4 mg of 4c, which consisted of white solid and mp.
2209 °C -221.5 °C. The 'H-NMR (300 MHz, CDCls): 640 (s, 1H, ArH-3), 7.30-7.40 (m, 4H,
ArH2', 6',2",6",751 d, 1H, ] =75, 1.3 Hz, ArH-6), 7.66-7.75 am, 3H, ArH-7, 3', 5, 7.75-
7.84 (m, 3H, ArH-8,3'’,5'") and 8.18 (dd, 1H, J - 8.0, 0.7 Hz, ArH-5). The BC-NMR (75
MHz, CDCls):97.1, 1082, 1094, 1180, 118.6, 119.6, 121.3, 1216, 122.0, 125.5, 127.8, 131.3,
1337,134.7,147.2,1570, 158.1, 161.0 and 163.0. Finally, the HRMS +ESI) was C2sH14N30z
IM+HT; it requires 364.1086, but has 364.1067.

2,4-di-2',6’-Dimethyl-4’'-cyanophenoxy)-quinoline (4d) With 57 » yield, the synthesis
started with 50 mg (0.25 mmol) of 1 to obtain 60.3 g of 4d, which consisted of white
solid and mp. 201.8 °C -202.4 °C. The 'H-NMR 300 MHz, CDCls):2.10 (s, 6H, ArCHs-2',



6", 224 s, 6H, ArCHs-2", 6"), 596 s, 1H, ArH-3), 741 (s, 2H, ArH-3', 5", 746-752 am, 1H,
ArH-6), 7.54 (bs, 2H, ArH-3", 5", 7.64-7.66 (m, 2H, ArH-7, 8 and 8.32 (d, 1H, ] - 8.3 Hz,
ArH-5). The ®C-NMR (75 MHz, CDCls): 16.0, 16.5, 91.6, 102.8, 108.9, 110.2, 118.3, 118 4,
119.0, 121.5,121.6,124.7,126.8, 127.8, 1285, 1309, 131.6, 132.4, 1328, 133.0, 133.3, 147 4,
1537, 154.1, 161.0 and 162.0 Finally, the HRMS ESI) was C2rH22N3O02 [M+HJ; it requires
420.1706, but has 420.1712.

General procedure for the preparation of 2-phenylamino-4-phenoxy-quinoline (5a-
5d and 6a-6d). A mixture of 2a-2d (0.5 mmol), 4-aminobenzonitrile (0.65 mmol) for the
synthesis of 5a-5d or 2-amino-5-cyanopyridine (0.65 mmol) for the synthesis of 6a-6d,
PdOAc)2(0.05 mmol), SPhos (0.05 mmol), and Cs2COs3(0.75 mmol) in DMF 20 mL) was
stirred, heated at 120 °C for 5-10 h, and cooled. Then, the corresponding solution was
evaporated in vacuo. The residue was purified on a silica gel column (eluent:
hexanesethyl acetate) to obtain 5-6(a-d) with 59%-72% yield. The dimers of biquinoline,
namely, 4,4'-di-4'-formylphenoxy)-2,2'-biquinoline (7a) and 4,4'-di-(2’,6'-dimethyl-4'-
formylphenoxy)-2,2'-biquinoline (7b), were found during the syntheses of 5a, 5b, 6a,
and 6b.

4-(4'-formylphenoxy)-2-(4''-cyanophenyl)-aminoquinoline (5a). With 62+ yield, the
synthesis started with 70.0 mg (0.25 mmol) of 2a to obtain 55.9 mg of 5a, which consisted
of white solid and mp.267.1 °C-268.0 °C.5a was obtained in 41.5 % overall yield (2 steps
from 1). The 'H-NMR (300 MHz, DMSO-d6): 6.42 (s, 1H, ArH-3), 7.43 (t, 1H, ] - 7.1 Hz,
ArH-6), 7.50-7.59 am, 2H, ArH-2", 6'"), 7.66-7.88 (m, 4H, ArH-3"", 5", 2, 6), 8.04-8.15 (am,
5H, ArH-5, 7, 8, 3', 5, 9.80 (bs, 1H, NH), and 10.10 s, 1H, CHO). The *C-NMR (75 MHz,
DMSO-d6): 97.8, 102.0, 117.6, 117.9, 119.6, 121.2, 123.6, 126.7, 130.7, 132.1, 133.1, 133.5,
145.4, 148.1, 154.1, 159.1, 160.4 and 191.9. Finally, the HRMS (+ESI) was C2sH1sN3Oz
[IM+H7; it requires 366.1237, but has 366.1229.

4-2',6'-Dimethyl-4’-formylphenoxy)-2-4'’-cyanophenyl)-aminoquinoline (5b). With
69% yield, the synthesis started with 40.0 mg (0.13 mmol) of 2b to obtain 34.8 mg of 5b,
which consisted of white solid and mp. 291.3 °C - 292.2 °C. 5b was obtained in 47.6 %
overall yield 2 steps from 1). The 'H-NMR 300 MHz, CDCls): 2.26 s, 6H, ArCHs-2’, 6,
5.73 (s, 1H, ArH-3), 6.95 (bs, 1H, NH), 7.46 (td, 1H, ] - 7.6, 1.0 Hz, ArH-6), 7.56 (m, 2H,
ArH-2",6",770 s, 2H, ArH-3', 5, 774 amm, 1H, ArH-7), 787 am, 2H, ArH-3",5"), 791 d,
1H, J-86 Hz, ArH-8), 830 dd, 1H, J =82, 1.1 Hz, ArH-5), and 9.96 (s, 1H, CHO). The 3C-
NMR (75 MHz, CDCly: 16.1, 93.1, 104.0, 117.6, 118.2, 119.5, 121.5, 123.9, 127.3, 130.9,
132.5,133.2,134.1, 144.6, 148.7, 153.5, 155.2, 160.7, and 191 .4. Finally, the HRMS (+ESI)
was C2sH20N3O2 [M+H]'; it requires 394.1550, but has 394.1559.



4-(4' -cyanophenoxy)-2-(4'’'-cyanophenyl)-aminoquinoline (5¢). With 59% yield, the
synthesis started with 70.0 mg (0.25 mmol) of 2¢ to obtain 53.3 mg of 5¢, which consisted
of white solid and mp.278.5 °C -278.7 °C.5¢ was obtained in 354 » overall yield (2 steps
from 1). The 'H-NMR (300 MHz, CDCls): 6.59 (s, 1H, ArH-3), 7.17-7.31 (m, 4H, ArH-2"’,
6",2', 6", 747754 m, 1H, ArH-6), 7.58-7.80 am, 7H, ArH-7, 8, 3", 5", 3', 5", NH) and 8.08
d, 1H, ] =79 Hz, ArH-5). The ®*C-NMR (75 MHz, CDCl3):103.9, 108.5, 1181, 1198, 1199,
121.6, 1259, 126.9, 128.0, 131.1, 133.2, 134.4, 147.8, 148.7, 156.0, 158.7, and 160.2. Finally,
the HRMS +ESD was C23Hi1sN4O (M+Hj; it requires 363.1240, but has 363.1232.

4-2',6'-Dimethyl-4'-cyanophenoxy)-2-4'"-cyanophenyl-aminoquinoline 5d). With 60%
yield, the synthesis started with 70.0 mg (0.23 mmol) of 2c¢ to obtain 53.0 mg of 5d,
which consisted of white solid and mp. 256.5 °C -257.0 °C. 5d was obtained in 37.2 %
overall yield 2 steps from 1). The 'H-NMR 300 MHz, CDCls):2.23 (s, 6H, ArCHs-2', 6,
581 (s, 1H, ArH-3), 741-7.46 (m, 1H, ArH-6), 747 (s, 2H, ArH-3', 5", 756 (dd, 2H, ] =71,
1.8 Hz, ArH-2", 6'", 771 am, 2H, ArH-7, NH), 7.87-7.99 an, 3H, ArH-8, 3", 5""), and 8.27
dd, 1H, J - 8.2, 1.1 Hz, ArH-5). The ¥C-NMR (75 MHz, CDCls): 16.0, 93.3, 103.6, 109.4,
117.4,118.2, 119.6, 121.3, 123.8, 127.2, 130.9, 133.0, 133.1, 133.2, 144.8,148.6, 153.8, 154.0,
and 160.2. Finally, the HRMS +ESI) was C2sH19N+O [M+HJ; it requires 391.1553, but has
391.1548.

4-4'-formylphenoxy)-2-5"-cyanopyridin-2"ylamino)quinoline 6a). With 60 % yield, the
synthesis started with 70 mg (0.25 mmol) of 2a to obtain 54.2 mg of 6a, which consisted
of white solid and mp. 248.0 °C -249.0 °C. 5a was obtained in 40 % overall yield 2 steps
from 1). The '"H-NMR 300 MHz, CDCls):6.77 s, 1H, ArH-3), 734 «d, 2H, ] =86 Hz, ArH-
2',6",746 td, 1H, ] -7.6,0.8 Hz, ArH-3"), 7.74 (td, 1H, ] - 7.7, 1.4 Hz, ArH-6), 7.83-7.95
a, 3H, ArH-7, 8, NH), 7.97-8.06 am, 2H, ArH-3', 5", 8.14 (dd, 1H, ] - 8.6, 0.8 Hz, ArH-5),
8.33-8.49 m, 2H, ArH-4", 6")and 10.0 (s, 1H, CHO). The *C-NMR (75 MHz, CDCls): 98.6,
112.1, 117.5, 120.6, 121.7, 124.7, 127.2, 130.4, 131.3, 132.1, 133.5, 140.8, 151.8, 152.2, 161.7
and 190.5. Finally, the HRMS +ESI) was C2H1sN4O2[M+H]’; it requires 367.1190, but has
367.1176.

4-(2',6'-Dimethyl-4'- formylphenoxy)-2-(5"-cyanopyridin-2"ylamino) quinoline (6b).
With 65 % yield, the synthesis started with 50 mg (0.16 mmol) of 2b to obtain 41.1 mg of
6b, which consisted of white solid and mp. 275.7 °C -276.5 °C. 6b was obtained in 45 %
overall yield 2 steps from 1). The 'H-NMR 300 MHz, DMSO-d6):2.20 (s, 6H, ArCHs-2',
6", 6.58 s, 1H, ArH-3), 7.52 (t, 1H, ] - 7 Hz, ArH-3""), 7.77 (td, 1H, ] - 7.8, 16 Hz, ArH-6),
782791 am, 3H, ArH-7, 3', 5", 814 (dd, 1H, ] =88, 23 Hz, ArH-8), 829 d, 1H, ] =75 Hz,
ArH-5), 857 d, 1H, ] -19 Hz, ArH-4"), 8.65 d, 1H, ] -89 Hz, ArH-6"), 10.03 s, 1H, CHO)



and 10.37 (s, 1H, NH). The ¥C-NMR (75 MHz, DMSO-dé6): 15.6, 94.8, 97.5, 100.3, 111.8,
117.2,1179,121.3,124.2,126.8, 130.7, 1309, 131.9, 134.1, 141.1, 1459, 1519, 1534, 1545,
155.9, 159.7 and 160.4. Finally, the HRMS +ESI) was C24H1sN4O2 (M+H] ; it requires
395.1502, but has 395.1500.

4-4'-cyanophenoxy)- 2-5'"-cyanopyridin-2"ylamino)quinoline 6c). With 60 » yield, the
synthesis started with 50 mg (0.18 mmol) of 2¢ to obtain 38.8 mg of 5¢, which consisted
of white solid and mp.225.7 °C -225.9 °C. 6¢ was obtained in 36 % overall yield (2 steps
from 1. The "TH-NMR 300 MHz, CDCls):6.86 (s, 1H, ArH-3), 7.30 d, 2H, ] -8.8 Hz, ArH-
2',6",746 td, 1H, ] =7.6 Hz, ArH-3"), 7.70-7.81 (m, 3H, ArH-6, 3', 5", 7.83-7.94 (m, 2H,
ArH-7,8),811(dd, 1H, ] -84, 0.7, ArH-5), 8.30 (bs, 2H, ArH-4", NH) and 8.46 (d, 1H, ] -
1.7 Hz, ArH-6'"). The *C-NMR (75 MHz, CDCls): 98.8, 102.0, 112.3, 117.4, 118.1, 120.9,
121.7, 1249, 1315, 134.6, 140.8, 1409 and 1517 Finally, the HRMS +ESI) was C22H14NsO
IM+HJ'; it requires 364.1193, but has 364.1193.

4-(2',6'-Dimethyl-4'-cyanophenoxy)-2-(5'"-cyanopyridin-2"ylamino)quinoline (6d).
With 72% yield, the synthesis started with 50 mg (0.16 mmol) of 2¢ to obtain 45.6 mg of
5d, which consisted of white solid and mp. 229.4 °C - 230.3 °C. 5d was obtained in 45 %
overall yield 2 steps from 1). The 'H-NMR 300 MHz, CDCls):2.21 (s, 6H, ArCHs-2', 6,
6.12 s, 1H, ArH-3), 7.43-7.57 (m, 3H, ArH-3"", 3, 5,775 d, 1H, ] = 7.8, 1.4 Hz, ArH-6),
7.82-7.97 m, 2H, ArH-7, 8), 8.23-8.44 (m, 3H, ArH-5, 4", NH) and 8.58 (d, 1H, ] - 8.3 Hz,
ArH-6"). The BC-NMR (75 MHz, CDCl»):159, 93.8, 101.7, 110.0, 112.3, 1175, 117.7, 1182,
121.5,124.5,127.2, 131.1, 132.9, 133.1, 140.8, 148.3, 151.6, 152.5, 153.6, 155.7 and 160.6.
Finally, the HRMS ESI) was C2aH1sNsO (M+H]'; it requires 3921506, but has 392.1494.

4,4'-di-(4'-formylphenoxy)-2,2’' -biquinoline (7a) With the little amount during the
synthesis process to produce compound 5a and 6a, which consisted of white solid and
mp. 288.7 °C - 289.3 °C. The 'H-NMR (300 MHz, CDCls): 7.33-7.42 (m, 4H, 2xArH-2’, 6"),
759 d, 2H, J =77, 1.1 Hz, 2xArH-3), 7.76 (td, 2H, ] - 7.7, 1.4 Hz, 2xArH-6), 7.98-8.06 (m,
4H, 2xArH-3', 7", 811 d, 2H, ] -8.3 Hz, 2xArH-8), 821-8.30 (m, 4H, 2xArH-5, 5 and 10.0
(s, 2H, 2xCHO). The *C-NMR (75 MHz, CDCl»: 105.1, 120.1, 121.7, 122.1, 127.2, 129.8,
130.4, 130.5, 132.2, 133.1, 149.6, 157.0, 160.4, 160.7 and 190.8. Finally, the HRMS (+ESI)
was Ca2H21N204 [M+H]J'; it requires 497.1496, but has 497.1491.

4,4'-di-2',6'-Dimethyl-4'-formylphenoxy)-2,2'-biquinoline (7b) With the little amount
during the synthesis process to produce compound 5b and 6b, which consisted of
white solid and mp. 300.0 °C (decomposed). The 'H-NMR (300 MHz, CDCls + CDsOD):
227 (s, 12H, 2xArCHs-2', 6), 7.55 (s, 2H, 2xArH-3), 7.59-7.69 (m, 2H, 2xArH-6), 7.71-7.86
n, 6H, 2xArH-7, 3', 5, 8.04 d, 2H, ] -8.3 Hz, 2xArH-8), 845 d, 2H, ] -8.1 Hz, 2xArH-5



and 10.0 (s, 2H, 2xCHO). The B*C-NMR (75 MHz, CDCl + CD3OD): 16.1, 100.0, 120.5,
121.4, 126.7, 129.3, 130.3, 130.9, 132.4, 133.9, 149.0, 155.3, 157.1 and 160.1. Finally, the
HRMS +ESD was CssH2oN204 [M+H]1'; it requires 5532122, but has 553.2116.

General procedure for the preparation of 2-phenoxy-4-phenylamine-quinoline (8a-
8d). A mixture of 4-chloro-2-phenoxyquinoline 3a-3d (0.5 mmol), 4-aminobenzonitrile
(0.65 mmol), Pd(OAc)2(0.05 mmol), SPhos (0.05 mmol), and Cs2COs (0.75 mmol) in DMF
(20 mL) was stirred, heated at 120 °C for 6 h, and cooled. The corresponding solution
was evaporated in vacuo. The residue was purified on a silica gel column (eluent:

hexanesethyl acetate) to obtain 8a-8d) with 57+ 66 yield.

2-(4’-formylphenoxy)-4-(4''-cyanophenyl)-aminoquinoline (8a). With 58+ yield, the
synthesis started with 50 mg (0.18 mmol) of 3a to obtain 374 mg of 8a, which consisted
of white solid and mp. 238.5 °C - 238.9 °C. 8a was obtained in 6 % overall yield (2 steps
from 1). The 'H-NMR 400 MHz, CDCls + CDsOD): 6.95 (s, 1H, ArH-3), 7.36-7.40 (m, 2H,
ArH-2",6",741-745m, 3H, ArH-2', 6/, NH), 750 td, 1H, J =60, 20 Hz, ArH-6), 7.64-7.71
an, 3H, ArH-7,3", 5,779 d, 1H, ] -80, 20 Hz, ArH-8), 795 dt, 2H, ] -8.0, 20 Hz, ArH-
3',5",813d, 1H, J-80 Hz, ArH-5), and 997 s, 1H, CHO). The *C-NMR (75 MHz, CDCls
+ CDsOD): 95.0, 104.6, 113.8, 118.8, 119.2, 119.8, 120.2, 121.1, 124.6, 127.5, 130.3, 131.4,
132.1, 133.4, 145.3, 146.9, 149.5, 159.6, 161.3 and 191.4. Finally, the HRMS (+ESI) was
C2sH1sN3O2 (M+H1'; it requires 366.1237, but has 366.1244.

2-2',6'-Dimethyl-4’-formylphenoxy)-4-4'’'-cyanophenyl)-aminoquinoline (8b). With
66% yield, the synthesis started with 50 mg (0.16 mmol) of 3b to obtain 41.6 mg of 8b,
which consisted of white solid and mp. 200.0 °C - 201.3 °C. 8b was obtained in 9 %
overall yield 2 steps from 1). The 'H-NMR 300 MHz, CDCls):2.21 (s, 6H, ArCHs-2’, 6,
6.86 s, 1H, NH), 698 (s, 1H, ArH-3), 7.35 (s, 1H, ArH-3", 7.36 (s, 1H, ArH-5") 742 (td, 1H,
J=76,15Hz, ArH-6", 760 (d, 1H, ] =75, 12 Hz, ArH-7), 7.63-773 an, 5H, ArH-§, 2", 3",
5",6',785d, 1H, ] =78 Hz, ArH-5), 997 (s, 1H, CHO). The ®C-NMR (75 MHz, CDCls)
16.8, 94.3, 105.9, 118.6, 118.9, 119.7, 119.8, 124.4, 128.9, 130.3, 132.6, 133.5, 133.9, 144.8,
147.7, 147.8, 155.7, 161.3 and 191.8. Finally, the HRMS (+ESI) was C2sH20N3O2 [M+Hj ; it
requires 394.1550, but has 394.1542.

2-(4'-cyanophenoxy)-4-(4''-cyanophenyl)-aminoquinoline (8¢). With 57% yield, the
synthesis started with 50 mg (0.18 mmol) of 3¢ to obtain 36.8 mg of 8¢, which consisted
of white solid and mp. 187.5 °C - 188.0 °C. 8c was obtained in 5 % overall yield (2 steps
from 1. The 'H-NMR 400 MHz, CDsOD).6.87 s, 1H, ArH-3), 7.37 d, 2H, ] -8.8 Hz, ArH-
2",6",745-747 m, 1H, ArH-6), 749 d, 2H, ] -88 Hz, ArH-2', 6", 7.56-7.58 am, 1H, ArH-
7),7.61-7.65 m, 1H, ArH-8), 7.76 (d, 2H, ] - 8.8 Hz, ArH-3"',5""), 7.85 (d, 2H, ] = 8.8 Hz,



ArH-3', 5,825, 1H, ] =8.0 Hz, ArH-5) and 9.49 (s, 1H, NH). The *C-NMR (100 MHz,
DMSO-d6): 95.1, 104.4, 107.3, 119.2, 119.7, 119.7, 120.5, 122.6, 122.9, 124.9, 128.2, 131.0,
1342, 1345, 146.1, 1472, 149.7, 158.0 and 161.9 Finally, the HRMS +ESI) was C2sH1sN4O
IM+HJ'; it requires 363.1240, but has 363.1245.

2-2',6'-Dimethyl-4'-cyanophenoxy)-4-4'"-cyanophenyl-aminoquinoline 8d). With 60%
yield, the synthesis started with 50 mg (0.16 mmol) of 3d to obtain 37.9 mg of 7d, which
consisted of white solid and mp.201.3 °C -202.0 °C.8d was obtained in 3% overall yield
(2 steps from 1). The "H-NMR (400 MHz, CDCls): 2.16 (s, 6H, ArCHs-2', 6), 6.98 (s, 1H,
ArH-3), 7.02 (bs, 1H, NH), 7.38-7.44 am, 5H, ArH-6, 2", 3", 5", 6", 7.58-7.65 (m, 2H, ArH-
7,8),7.69d,2H, ]-12 Hz, ArH-3', 5"y and 7.89 (d, 1H, J - 8.0 Hz, ArH-5). The 3C-NMR
(100 MHz, CDCls): 16.0, 94.0, 105.8, 108.7, 114.4, 118.7, 118.9, 119.1, 119.8, 120.0, 124.5,
128.8, 130.3, 132.4, 133.1, 133.8, 133.8, 144.8, 147.5, 148.0, 154.3, and 161.1. Finally, the
HRMS +ESI) was C2sH19N:O (M+H]'; it requires 3911553, but has 391.1561.

General procedure for the preparation of 9b, 10b, and 11b. Potassium tert-butoxide
(1.50 mmol) was added to an ice-cooled solution of diethyl cyanomethyl phosphonate
(1.50 mmol)in THF 20 mL). The mixture was stirred at 0°C for 30 min and then at room
temperature for another 30 min. A solution of 4-(4'-formylphenoxy)-2-arylamino-
quinoline (5b and 6b) or 2-4"-formylphenoxy)-4-phenylamino-quinoline 8b, 1 mmol)in
THF (13 mL)was added dropwise to the reaction mixture. The solution was continued
for 8-10 h. After the reaction was completed, the corresponding solution was added
with water and extracted with ethyl acetate. The organic layer was dried over Na250x
and concentrated under reduced pressure. The residue was purified on a silica gel
column (eluent: hexanesethyl acetate) to obtain 9b, 10b, and 11b with 56% 64 yield. The

E.Z isomer ratio for 9b and 10b was 7:3, whereas 11b was inseparable.

4-(4'-(2""-(E, Z)-cyanoviny)) - 2’ ,6’ - dimethyl- phenoxy) - 2- (4’ ' - cyanopheny)-
aminoquinoline (9b). With 64« yield (E: Z isomer; 7: 3), the synthesis started with 100
mg (0.25 mmol) of 5b to obtain 67.9 mg of 9b which was obtained in 30 % overall yield
(3 steps from 1).

In the case of Z-isomer; Z-isomer consisted of white solid and mp. 217.3 °C - 217.9 °C.
The 'H-NMR 300 MHz, CDCls):2.20 (s, 6H, ArCHs-2', 6", 547 (d, 1H, ] -12.1, Vinyl-H),
5.74 (s, 1H, ArH-3), 6.78 (bs, 1H, NH), 7.12 (d, 1H, ] - 12.1 Hz, Vinyl-H), 7.45 (td, 1H, J -
74,11 Hz, ArH-6), 7.52-.7.66 (m, 4H, ArH-3', 5, 2", 6", 771 d, 1H, ] -7.7, 1.4 Hz, ArH-
7),7.81-7.94 am, 3H, ArH-8, 3", 5")and 8.29 dd, 1H, ] -8.3, 1.0 Hz, ArH-5). The *C-NMR
(75 MHz, CDCl3):16.1, 930, 952, 1040, 117.3, 117.7, 118 2, 1195, 121.6, 123.9, 127.2, 128 4,



130.1, 130.9, 131.5, 131.9,133.2, 144.6, 147.9, 148.6, 152.1, 153.5 and 161.1 Finally, the
HRMS +ESI) was CzH21N+O [M+Hj"; it requires 417.1710, but has 417.1712.

In the case of E-isomer; E-isomer consisted of white solid and mp. 214.4 °C - 215.1 °C.
The 'H-NMR (300 MHz, CDCls+CDsOD: 2.20 (s, 6H, ArCHs-2', 6), 5.82 (s, 1H, ArH-3),
592 d, 1H, J -16.6 Hz, Vinyl-H), 7.30 s, 2H, ArH-3’, 5, 741 d, 1H, ] -16.6 Hz, Vinyl-H),
740-748 am, 1H, ArH-6), 756 d, 2H, ] -8.7 Hz, ArH-2", 6", 7.66-7.76 (m, 1H, ArH-7), 7.84-
7.94 (m, 3H, ArH-8,3'’,5'") and 8.28 (dd, 1H, ] - 8.1, 1.0 Hz, ArH-5). The BC-NMR (75
MHz, CDCl:+CDsOD):15.8, 932, 959, 1029, 11748, 117.9, 1196, 121.3, 1235, 126.8, 1282,
130.6, 131.2, 132.1, 133.0, 145.1, 148.4, 149.8, 152.5, 154.0 and 160.7. Finally, the HRMS
+ESD was CzH21N4O [M+H]'; it requires 417.1710, but has 417.1712.

4-4'-2''-(E, Z)-cyanovinyl)-2’,6’-dimethyl-phenoxy)-2-(5’'-cyanopyridin-2’'ylamino)-
aminoquinoline (10b). With 60% yield (E: Z isomer; 7: 3), the synthesis started with 100
mg (0.25 mmol) of 6b to obtain 63.5 mg of 10b which was obtained in 27 % overall yield
@3 steps from 1).

In the case of Z-isomer; Z-isomer consisted of white solid and mp. 239.6 °C - 239.9 °C.
The 'H-NMR 300 MHz, CDCls):2.20 (s, 6H, ArCHs-2, 6), 549 d, 1H, ] -12.1 Hz, Vinyl-
H), 6.11 s, 1H, ArH-3), 713 (d, 1H, ] =12.1 Hz, Vinyl-H), 749 «, 1H, ] - 7.7 Hz, ArH-3"),
7.64 (s, 2H, ArH-3', 5", 7.74 (td, 1H, ] - 7.6, 1.2 Hz, ArH-6), 7.81-7.95 im, 3H, ArH-5, 7, 8),
8.07 (bs, 1H, NH), 8.27-8.43 (m, 3H, ArH-5,4"") and 8.58 (d, 1H, ] - 8.6 Hz, ArH-6""). The
BC-NMR (75 MHz, CDCls): 16.1, 93.9, 95.2, 96.5, 112.2, 117.2, 117.6, 118.0, 121.7, 124.3,
127.2,128.4,130.1, 131.0, 131.6, 131.8, 140.7, 147.7, 148.3, 149.5, 151.6, 152.0, 152.5, 155.7
and 161.2. Finally, the HRMS +ESI) was C26H20Ns0 [M+H]’; it requires 418.1662, but has
418.1657.

In the case of E-isomer; E-isomer consisted of white solid and mp. 236.6 °C - 237.4 °C.
The 'H-NMR (300 MHz, CDCl3+CDsOD): 2.21 (s, 6H, ArCHs-2', 6'), 5.93 (d, 1H, J - 16.7
Hz, Vinyl-H), 6.28 (s, 1H, ArH-3), 7.32 (s, 2H, ArH-3', 5", 7.41 (d, 1H, ] - 16.7 Hz, Vinyl-
H), 7.46-7.55 (td, 1H, ] - 7.6, 1.0 Hz, ArH-3'", 7.69-7.78 (m, 1H, ArH-6), 7.81-7.93 (m, 2H,
ArH-7, 8), 8.28-8.39 am, 2H, ArH-5, 4") and 8.53 (s, 1H, ArH-6"). The *C-NMR (75 MHz,
CDCls+CDsOD): 158, 96.0, 1009, 1175, 1179, 1215, 1242, 1282, 1291, 130.8, 1312, 1319,
140.5, 149.7, 151.3, 152.3 and 160.9. Finally, the HRMS (+ESI) was C2sH20NsO (M+Hj *; it
requires 418.1662, but has 418.1657.

2-(4'-(2''-(E, Z)-cyanovinyl) - 2’ ,6' - dimethyl- phenoxy) - 4- (4’ ' - cyanophenyl)) -
aminoquinoline (11b). With 56 % yield, the synthesis started with 60 mg (0.15 mmol) of
8b to obtain 35.6 mg of 11b, which consisted of white solid and mp.180.7 °C -182.3 °C.
10b was obtained in 5 % overall yield (3 steps from 1). The "H-NMR (300 MHz, CDClI;,



E, Z mixture): 2.16 (s, 6H, ArCHs-2', 6", 5.80 (d, 1H, J - 16.5, Vinyl-H), 6.89-6.99 (m, 1H,
ArH-3), 720 s, 1H, ArH-3', 5", 7.29-7.39 am, 3H, Vinyl-H, ArH-2", 6'"), 7.54-7.63 (m, 2H,
ArH-3"",5'"),7.63-7.70 am, 3H, ArH-6,7, 8 and 7.86 (d, 1H, J = 8.3 Hz, ArH-5). The *C-
NMR (75 MHz, CDCls E, Z mixture): 16.8, 93.8, 942,943,951, 105.6, 105.7, 117.6, 1185,
118.7,119.0,119.6, 119.7, 1199, 124.3, 1278, 128.8, 1295, 130.3, 1304, 130.6, 132.1, 132.3,
133.9, 144.9, 147.7, 148.3, 150.4, 152.6, 153.1, 161.5 and 161.6. Finally, the HRMS (+ESI)
was CH21N4O (M+H7'; it requires 417.1710, but has 417.1701.
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Synthesis of 2-chloro-4-phenoxyquinoline 2a-2d), 4-chloro-2-phenoxyquinoline (3a-3d),
2,4-diphenoxyquinoline (4a-4d). Reagents and conditions: a. hydroxyl benzene (Ar'-
OH, 11 eq), Cs2C032.0 eq), DMF, 80 °C sealed tube; b. hydroxyl benzene (Ar'-OH, 2.1
eq), Cs2C0Os 2.0 eq), DMF, 120 °C sealed tube.



4-4'-formylphenoxy)-2-chloroquinoline 2a

Analysis:
Mp.1139-114.2 °C

'H-NMR 300 MHz, CDCls): 6.64 s, 1H, ArH-3), 735 d, 2H, ] =87 Hz, ArH-2, 6", 7.61
td, 1H,J =78, 12 Hz, ArH-6), 781 td, 1H, J =78, 12 Hz, ArH-7), 804 m, 3H, ArH-§, 3’,
5, and 826 dd, 1H, ] =84, 09 Hz, ArH-5), and 10.1 s, 1H, CHO)

BC.NMR (75 MHz, CDCls).106.5, 1204, 121.0, 121.8, 1269, 1285, 1316, 132.3, 134.0,
1490, 1510, 1591, 1619, 1905

HRMS +ESD: CisH11CINO2 (M+H1" requires 284.0478, found 284.0465
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4-2',6'-Dimethyl-4’-formylphenoxy)-2-chloroquinoline 2b)

HiC CHO
o: :
=
N Cl
Analysis:

Mp.154.6-156.9 °C

'H-NMR 300 MHz, CDCls):223 s, 6H, ArCHs-2', 6", 6.20 (s, 1H, ArH-3), 765 td, 1H, ] =
75,12 Hz, ArH-6), 775 s, 2H, ArH-3', 5, 782 (td, 1H, 7.5, 12 Hz, ArH-7), 8.04 (dd, 1H,
83,09 Hz, ArH-8), and 84 «dd, 1 H, 83, 09 Hz, ArH-5), and 10.0 s, 1H, CHO,

BC.NMR 75 MHz, CDCls):16.1, 1029, 1195, 121.7, 126.7, 1285, 131.5, 132.1, 134 4,
1488, 1513, 154.6, 161.0, 1912

HRMS +ESD: CisHisCINO2 (M+Hj" requires 312.0791, found 312.0791
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4-4'-cyanophenoxy)-2-chloroquinoline 2¢)

o
O
@ﬁ\l
~
N Cl

Analysis:
Mp.214.1-215.0 °C

'H-NMR 300 MHz, CDCls):6.63 s, 1H, ArH-3), 732 d, 2H, ] =87 Hz, ArH-2, 6", 7.60 (¢,
1H, ] =72 Hz, ArH-6), 778783 am, 3H, ArH-7, 3', 5", 802 d, 1H, ] =84 Hz, ArH-8), and
822 d, 1H, ] -84 Hz, ArH-5

BC.NMR (75 MHz, CDCls). 1064, 109.6, 1179, 1196, 1202, 1212, 1216, 1269, 1284,
1315, 1344, 1347, 148.8, 150.8, 157.6, 161.5

HRMS +ESD: C1sH10CIN20 (M+H]" requires 281.0482, found 281.0470
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4-2',6'-Dimethyl-4’-cyanophenoxy)-2-chloroquinoline 2d)

HaC CN
o: :
=
N" e
Analysis:

Mp. 184.3-185.0 °C

'H-NMR 300 MHz, CDCls):220 s, 6H, ArCHs-2', 6", 6.20 (s, 1H, ArH-3), 753 (s, 2H,
ArH-3', 5,765 td, 1H, ] =92, 15 Hz, ArH-6), 783 td, 1H, ] =92, 1.5 Hz, ArH.7), 8.04
dd, 1H, J =83, 1.2 Hz, ArH-8), and 838 (dd, 1H, ] =83, 1.2 Hz, ArH-5)

BC.NMR 75 MHz, CDCl»):159, 102.7, 1104, 1181, 119.3, 121.6, 126.8, 128 4, 1315,
1327,133.3, 14838, 1511, 153.2, 160.7

HRMS ESD: C1sH14CIN20 (M+HJ' requires 309.0795, found 309.0783

HiC._~__CN
o
s CHy
i\L*//’LNACI
L M.i-‘._L. I - _ )|
r T T T T T T T T T
9 6 5 4 3 2 1 ppm

T



(R TA /I S

A L

I T 1 T I T I Ll I T r Ll I 1 I 1 I 1
170 160 150 140 130 120 110 100 SO0 80 70 60 &0 40 30 20 10 ppm

HsC

4

A
N Cl

CN



2-4'-formylphenoxy)-4-chloroquinoline 3a

~
N (@]

Analysis:
Mp.121.7-122.5 °C

TH-NMR 300 MHz, CDCls):7.26 s, 1H, ArH-3), 741 dd, 2H, ] =86, 1.8 Hz, ArH-2, 6/,
753 ¢d, 1H,J=76,12 Hz, ArH-6), 768 td, 1H,]=77,14 Hz, ArH-7),779 dd, 1H, ] =
84,05 Hz, ArH-8), 795 dt, 2H, ] -86, 24 Hz, ArH-3’, 5,816 (dd, 1H, ] =83, 1.0 Hz,
ArH-5), and 100, 1H, CHO)

BC.NMR 75 MHz, CDCl»): 1129, 1216, 1240, 1242, 1261, 1282, 1310, 1314, 1331,
1452, 1464, 1585, 159.9 and 1909

HRMS +ESD: CisH1:CINO2 (M+Hj" requires 284.0478, found 284.0468
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2-2',6'-Dimethyl-4’-formylphenoxy)-4-chloroquinoline 3b)

Cl
€ CHO
CHj3
Analysis:

Mp.113.7-114.2 °C

TH-NMR 300 MHz, CDCls):221 s, 6H, ArCHs-2', 6, 727 d, 1H, ] =5.8 Hz, ArH-3), 7.50
td, 1H,J =74, 17 Hz, ArH-6), 7.60-770 an, 4H, ArH-7, 8, 3/, 5", 815 «dd, 1H, ] =85, 0.8
Hz, ArH-5), and 999 s, 1H, CHO)

BC.NMR (75 MHz, CDCls):16.7, 1115, 1238, 124.0, 125.6, 1282, 130.3, 1309, 1325,
1337, 1452, 1469, 1553, 159.7 and 191.7

HRMS +ESD: CisHisCINO2 (M+H1" requires 312.0791, found 312.0777
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2-4'-cyanophenoxy)-4-chloroquinoline 3¢

m @CN
z
N (6]

Analysis:
Mp.147.0-148 °C

TH-NMR 300 MHz, CDCls:727 d, 1H, ] =5.7 Hz, ArH-3), 739 dt, 2H, ] -84, 0.8 Hz,
ArH-2', 6,756 ¢d, 1H,] =73, 1.3 Hz, ArH-6), 765-7.82 am, 4H, ArH-7, 8, 3/, 5", and 8.18
«dd, 1H,J =81, 09 Hz, ArH-5)

BC.NMR 75 MHz, CDCl»): 1084, 1128, 1186, 1221, 1241, 1243, 1263, 1282, 1311,
133.8, 1454, 1464, 156.9 and 159.7

HRMS «ESD: C1sHisCINO2 (M+Hj" requires 281.0482, found 281.0475
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2-2',6'-Dimethyl-4’-cyanophenoxy)-4-chloroquinoline 3d)
cl
AL
CHy
Analysis:

Mp.152.2-153.0 °C

'H-NMR 300 MHz, CDCls):2.16 s, 6H, ArCHs-2', 6", 729 (s, 1H, ArH-3), 744 s, 2H,
ArH-3', 5,751 d, 1H, ] =7.3, 22 Hz, ArH-6), 7.60-7.69 am, 2H, ArH-7, 8)and 8.16 (d,
1H, ] =82 Hz, ArH-5

BC.NMR 75 MHz, CDCls):16.6, 109.1, 1115, 1189, 1239, 1240, 1257, 1281, 1309,
1325, 1330, 1453, 146.7, 1539 and 1594

HRMS +ESD: C1sH14CIN20 (M+Hj" requires 309.0795, found 309.0787
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2,4-di-4'-formylphenoxy)-quinoline 4a)

CHO

Ly
m CHO

N/ (o]
Analysis:

mp:164.9-165.5 °C

'H-NMR 300 MHz, CDCls):643 (s, 1H, ArH-3), 7.36-743 an, 4H, ArH-2', 6/, 2", 6"), 7.51
td, 1H,J =76, 1.3 Hz, ArH-6), 771 td, 1H, ] =81, 1.5 Hz, ArH-7), 780 dd, 1H, ] =84, 0.5
Hz, ArH-8), 794 ddd, 2H, ] =87, 20 Hz, ArH-3', 5", 803 ddd, 2H, ] =87, 2.0 Hz, ArH-
3",5",822dd, 1H, ] -83, 09 Hz, ArH-5), 10.00 s, 1H, CHO)and 10.04 s, 1H, CHO)

BC.NMR 75 MHz, CDCl5:97.2, 119.7, 1209, 1215, 1217, 1253, 1279, 131.1, 1314,
1322, 1329, 1337, 1473, 1587, 1595, 161.3, 163.2, 190.5 and 191.0

HRMS +ESD: CsH1sNOs [M+H]' requires 370.1079, found 370.1088.
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2,4-di-2’,6’-Dimethyl-4’-formylphenoxy)-quinoline 4b)

H,C CHO
(@] ;
~Z
N (o]

H30\©/CH3

CHO

Analysis:
mp.120.5-121.0 °C

'H-NMR 300 MHz, CDCls):2.16 s, 6H, ArCHs-2', 6", 2.29 (s, 6H, ArCHs-2", 6"), 599 s,
1H, ArH-3), 746-7.51 am, 1H, ArH-6), 7.63-7.66 am, 4H, ArH-3', 5,7, 8, 776 (s, 2H, ArH-
3",5",835d, 1H,J =81 Hz, ArH-5), 995 (s, 1H, CHO)and 10.02 (s, 1H, CHO)

BC.NMR 75 MHz, CDCls):16.1, 167,917, 1185, 1216, 1245, 127.7,130.2, 130.7, 1309,
1322,1324,1334, 1342, 1475, 1550, 155.6, 161.3, 1621, 1913 and 191.7

HRMS +ESD: CzH2sNOs [M+HJ" requires 426.1700, found 426.1690.
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2,4-di-4'-cyanophenoxy)-quinoline 4c

Analysis:
Mp.2209-221.5 °C

'H-NMR 300 MHz, CDCls): 640 s, 1H, ArH-3), 7.30-740 am, 4H, ArH-2', 6/, 2", 6", 7.51
td, 1H, J =75, 1.3 Hz, ArH-6), 7.66-7.75 am, 3H, ArH-7, 3', 5", 775-7.84 am, 3H, ArH-§,
3",5"and 818 dd, 1H, ] =8.0, 0.7 Hz, ArH-5)

BC-NMR 75 MHz, CDCl5):97.1, 108.2, 1094, 1180, 118.6, 119.6, 121.3, 121.6, 122.0,
1255, 127.8,131.3,133.7, 1347, 1472, 157.0, 158.1, 161.0 and 163.0

HRMS ESD: C2sH14N3O2 [M+Hj" requires 364.1086, found 364.1067
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2,4-di-2’,6’-Dimethyl-4'-cyanophenoxy)-quinoline 4d)

H4C CN
o: :
—
N" o

H3C\©/CH3

CN

Analysis:
mp:201.8-202.4 °C

TH-NMR 300 MHz, CDCls):2.10 s, 6H, ArCHs-2', 6", 224 (s, 6H, ArCHs-2", 6", 5.96 (s,
1H, ArH-3), 741 s, 2H, ArH-3’, 5", 746-7.52 an, 1H, ArH-6), 754 (bs, 2H, ArH-3", 5",
764766 am, 2H, ArH-7, 8)and 832 d, 1H, ] =8.3 Hz, ArH-5)

BC.NMR (75 MHz, CDCls): 16.0, 165,916, 102.8, 1089, 1102, 1183, 1184, 1190, 1215,
121.6,1247,126.8, 1278, 1285, 1309, 1316, 1324, 132.8, 133.0, 133.3, 1474, 153.7, 1541,
161.0 and 162.0

HRMS +ESD: CzH2N30: [M+H]" requires 420.1706, found 420.1712.
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Scheme 2

1
Ar! AT
o~ 0
SN a X
—_—
= ~ VA
N° Cl N N
H
2(a-d) 5,6 (a-d)
7(a-b) ]
Compounds Art Ar
5a 4formylphenoxy 4cyanophenyl
AIZ 5b 2,6dimethyl4 formylphenoxy
Cl HN x .
5d
6a
a &b Y Y
= = 6c uy.\nnphmu:y
6d 2,6 dimethyl4
A _Ar! A _Ar! 7
N (0] N O 7
8 W
8b 2,6 dimethyl 4 formylphenoxy
8 4cyanophenoxy
3 ( a- d) 8 ( a- (l) 8d 2,6 dimethyl4cyanophenoxy 4<cyanophenyl

Synthesis of 2-phenylamino-4-phenoxy-quinoline (5a-5d and 6a-6d), biquinolines (7a
and 7b), 2-phenoxy-4-phenylamine-quinoline (8a-8d). Reagents and conditions: a. 4-
aminobenzonitrile (Ar2-NHo>, 1.3 eq.) for 5a-5d and 8a-8d or 2-amino-5-cyanopyridine
(Ar2-NHp) for 6a-6d, Cs2COs (1.5 eq), PA(OAc)2 (5 mol.%), SPhos (5 mol.%), DMF, 120 °C,
sealed tube.



4-4'formylphenoxy)-2-4'-cyanophenyl-aminoquinoline 5a)

CHO

NGl
N/ N
H
Analysis:

Mp.267.1-268.0 °C

'H-NMR 300 MHz, DMSO-dé6).642 (s, 1H, ArH-3), 743 , 1H, ] =7.1 Hz, ArH-6), 7.50-
759 amn, 2H, ArH-2", 6", 7.66-7.88 m, 4H, ArH-3", 5", 2/, 6", 8.04-8.15 an, 5H, ArH.5, 7,
8,3, 5,980 s, 1H, NH), and 10.10 s, 1H, CHO)

BC.NMR (75 MHz, DMSO-dé6): 97.8, 1020, 117.6, 1179, 1196, 1212, 1236, 126.7, 1307,
132.1,133.1, 1335, 1454, 1481, 1541, 159.1, 1604 and 1919

HRMS ESI: C2sH16N3O2 [IM+Hj" requires 366.1237, found 366.1229
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4-2',6'-Dimethyl-4’-formylphenoxy)-2-4"'-cyanophenyl)-aminoquinoline Sb)

HaC CHO
(e} ;
o
N N
H

Analysis:
Mp.291.3-292.2 °C

TH-NMR 300 MHz, CDCls): 226 (s, 6H, ArCHs-2', 6", 573 s, 1H, ArH-3), 695 (bs, 1H,
NH), 746 d, 1H, J =76, 1.0 Hz, ArH-6), 756 am, 2H, ArH-2", 6"), 770 s, 2H, ArH-3', 5,
774 am, 1H, ArH-7), 787 im, 2H, ArH-3", 5", 791 d, 1H, ] =86 Hz, ArH-8), 8.30 dd,
1H,J =82, 11 Hz, ArH-5), and 996 (s, 1H, CHO)

BC.NMR (75 MHz, CDCls): 16.1, 931, 1040, 1176, 1182, 1195, 1215, 1239, 127.3, 1309,
1325,1332,134.1, 144.6, 1487, 1535, 1552, 160.7, and 1914

HRMS ESI): C2sH20N302 (IM+Hj" requires 394.1550, found 394.1559
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4-4'-cyanophenoxy)-2-4""-cyanophenyl)-aminoquinoline 5¢)

Analysis:
Mp.278.5-278.7 °C

TH-NMR 300 MHz, CDCls): 659 s, 1H, ArH-3), 717-7.31 am, 4H, ArH-2", 6", 2', 6", 7 47-
754 m, 1H, ArH-6), 758-780 m, 7H, ArH-7, 8, 3", 5", 3’, 5, NH) and 808 d, 1H, ] =79
Hz, ArH-5)

BC.NMR (75 MHz, CDCl5):103.9, 108.5, 1181, 1198, 1199, 121.6, 1259, 1269, 1280,
131.1,133.2, 1344, 1478, 1487, 156.0, 158.7, and 160.2

HRMS +ESD: C2sHisN+O [M+Hj" requires 363.1240, found 363.1232
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4-2',6'-Dimethyl-4’-cyanophenoxy)-2-4'"-cyanophenyl-aminoquinoline 5d)

HaC CN
(o) ;
~Z
N N

H

Analysis:
Mp.256.5-257.0 °C

'H-NMR 300 MHz, CDCls):223 s, 6H, ArCHs-2', 6", 581 (s, 1H, ArH-3), 741-746 @,
1H, ArH-6), 747 (s, 2H, ArH-3', 5", 756 (dd, 2H, ] =71, 1.8 Hz, ArH-2", 6"), 771 am, 2H,
ArH-7, NH), 787799 am, 3H, ArH-§, 3", 5"), and 827 (dd, 1H, J =82, 1.1 Hz, ArH-5

BC.NMR (75 MHz, CDCls):16.0, 93.3, 103.6, 1094, 1174, 1182, 1196, 121.3, 1238, 1272,
1309, 133.0, 133.1, 133.2, 144.8,148.6, 153.8, 1540, and 160.2

HRMS +ESD: C2sH1sN4O (M+HJ" requires 3911553, found 391.1548

HiC.__CN
o

-
: A Chy . CN
N% ‘N/%)

H

6 5 4 3 2 1 ppm



VI NI

(] L.Hl o |

I T 1 T I T I Ll I T r Ll I 1 I 1 I 1
170 160 150 140 130 120 110 100 SO0 80 70 60 &0 40 30 20 10 ppm



4-4'-formylphenoxy)-2-5"-cyanopyridin-2"ylamino)quinoline 6a)

/©/CHO
o
N pZ CN
|
H
Analysis:
Mp. 248.0-249.0 °C

'H-NMR 300 MHz, CDCls):6.77 s, 1H, ArH-3), 734 d, 2H, ] =-8.6 Hz, ArH-2', 6", 746
td, 1H, J=76,08 Hz, ArH-3"), 774 td, 1H, ] =77, 14 Hz, ArH-6), 7.83-7.95 am, 3H,
ArH-7, 8, NH), 797-8.06 am, 2H, ArH-3', 5", 814 dd, 1H, ] -8.6, 0.8 Hz, ArH-5), 8.33-8.49
am, 2H, ArH-4", 6"yand 10.0 s, 1H, CHO)

BC.NMR 75 MHz, CDCls):986, 112.1, 1175, 1206, 121.7, 1247, 1272, 1304, 131.3,
132.1, 1335, 1408, 151.8, 152.2, 161.7 and 190.5

HRMS ESID: C22Hi1sN+O2 IM+Hj" requires 367.1190, found 367.1176
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4-2',6'-Dimethyl-4'-formylphenoxy)-2-5"-cyanopyridin-2"ylamino)quinoline 6b)

HsC CHO

o: ;

J ]

N N N
H
Analysis:

Mp.275.7-276.5 °C

'H-NMR 300 MHz, DMSO-d6):2.20 s, 6H, ArCHs-2', 6, 6.58 s, 1H, ArH-3), 7.52 t, 1H,
J=7Hz, ArH-3", 777 ¢d, 1H, ] =78, 16 Hz, ArH-6), 7.82.791 am, 3H, ArH-7, 3', 5", 814
dd, 1H, J =88, 23 Hz, ArH-8),829 d, 1H, J =75 Hz, ArH-5), 857 d, 1H, ] =19 Hz,
ArH-4"), 865 d, 1H, ] =89 Hz, ArH-6", 10.03 s, 1H, CHO)and 10.37 s, 1H, NH)

BC.NMR (75 MHz, DMSO-d6):15.6, 94.8, 97.5, 1003, 111.8, 1172, 1179, 1213, 124 2,
126.8,130.7, 1309, 1319, 1341, 1411, 1459, 1519, 1534, 154.5, 1559, 159.7 and 160.4

HRMS ESD: C2sH19N1O2 IM+H]" requires 395.1502, found 395.1500
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4-4'-cyanophenoxy)- 2-5"-cyanopyridin-2"ylamino)quinoline 6c¢)

Analysis:

Mp.2257-2259 °C

'H-.NMR 300 MHz, CDCls):6.86 (s, 1H, ArH-3), 7.30 d, 2H, ] =88 Hz, ArH-2/, 6'), 7.46
td, 1H, ] =7.6 Hz, ArH-3"), 770-7.81 am, 3H, ArH-6, 3, 5", 7.83-7.94 m, 2H, ArH-7, §),
811dd, 1H,J =84, 0.7, ArH-5), 830 (bs, 2H, ArH-4", NH)and 846 d, 1H, J =17 Hz,

ArH-6")

BC.NMR (75 MHz, CDCl5):98.8, 1020, 1123, 1174, 1181, 1209, 1217, 1249, 1315,

134.6, 140.8, 1409 and 1517

HRMS +ESD: C22H14NsO [M+Hj" requires 364.1193, found 364.1193

— _’I_}‘J_Jk“ *\J —

T
7

g



. 11“.1 o

"l
T T

T T T T T T T T
160 150 140 130 120 110 100 90

T
80 70 60 S0 40 30 20 10 ppm




4-2',6'-Dimethyl-4’-cyanophenoxy)-2-5"-cyanopyridin-2"ylamino)quinoline 6d)

HsC CN
o: :
N, CHg~_CN
o)
N N

N

H
Analysis:
Mp.2294-230.3 °C

'H-NMR 300 MHz, CDCls):221 s, 6H, ArCHs-2', 6", 612 (s, 1H, ArH-3), 743-7.57 (m,
3H, ArH-3", 3', 5,775 td, 1H, ] =78, 14 Hz, ArH-6), 782797 am, 2H, ArH-7, 8), 8.23-
844 m, 3H, ArH-5, 4", NH)and 858 d, 1H, ] =83 Hz, ArH-6")

BC.NMR 75 MHz, CDCls): 159, 9358, 101.7, 1100, 112.3, 1175, 1177, 1182, 121.5, 1245,
1272,131.1, 1329, 133.1, 140.8, 148.3, 151.6, 152.5, 153.6, 155.7 and 160.6

HRMS +ESD: C2sHi1sNsO M+H1" requires 392.1506, found 392.1494
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4,4'-di-4'-formylphenoxy)-2,2"-biquinoline (7a)

(0]
A

Analysis:
Mp.288.7-289.3 °C

'H-NMR 300 MHz, CDCls): 7.33-742 (m, 4H, 2xArH-2’, 6", 759 «td, 2H, ] =77, 1.1 Hz,
2xArH-3), 776 td, 2H, ] =77, 14 Hz, 2xArH-6), 798-8.06 am, 4H, 2xArH-3', 7", 811 (d,
2H, ] =83 Hz, 2xArH-8), 821-8.30 (m, 4H, 2xArH-5, 5 and 10.0 (s, 2H, 2xCHO)

BC.NMR (75 MHz, CDCls):105.1, 120.1, 1217, 1221, 1272, 129.8, 1304, 1305, 1322,
133.1, 1496, 157.0, 1604, 160.7 and 190.8

HRMS +ESD: C22H21N204 IM+H]" requires 497.1496, found 497.1491
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4,4'-di-2',6'-Dimethyl-4'-formylphenoxy)2,2"-biquinoline (7b)

H3C CHO

OHC CH3
Analysis:
Mp. 300 °C (Decomposed)

'H-NMR 300 MHz, CDCls+CDsOD). 2.27 s, 12H, 2xArCHs-2, 6", 7.55 (s, 2H, 2xArH-3),
7.59-7.69 m, 2H, 2xArH-6), 7.71-7.86 am, 6H, 2xArH-7, 3', 5", 8.04 d, 2H, ] -8.3 Hz,
2xArH-8), 845 d, 2H, ] =8.1 Hz, 2xArH-5 and 10.0 s, 2H, 2xCHO)

BC.NMR (75 MHz, CDCls+ CDs0OD):16.1, 100.0, 1205, 1214, 126.7, 129.3, 130.3, 1309,
1324, 1339, 1490, 155.3, 157.1 and 160.1

HRMS ESI): CssH20N204 [M+H]" requires 553.2122, found 553.2116
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2-4'formylphenoxy)4-4'-cyanophenyl-aminoquinoline 8a

oy
HN

o

N (@]

Analysis:
Mp. 2385 °C-2389°C

'H-NMR 400 MHz, CDCls+ CDsOD):6.95 s, 1H, ArH-3), 7.36-7.40 m, 2H, ArH-2", 6"),
741-.745m, 3H, ArH-2', 6/, NH), 750 ¢td, 1H, ] =60, 2.0 Hz, ArH-6), 7.64-771 am, 3H,
ArH-7,3",5",779d, 1H,] =80, 20 Hz, ArH-8), 795 dt, 2H, ] =80, 20 Hz, ArH-3', 5,
813, 1H, ] -8.0 Hz, ArH-5), and 9.97 (s, 1H, CHO,

BC.NMR 75 MHz, CDCls + CDs0OD): 950, 104.6, 113.8, 1188, 1192, 1198, 1202, 1211,
1246, 1275,130.3, 1314, 132.1, 1334, 1453, 1469, 1495, 1596, 161.3 and 1914

HRMS +ESD: C3H1sNsO2 [M+HJ requires 366.1237, found 366.1244
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2-2',6'-Dimethyl-4’-formylphenoxy)-4-4"-cyanophenyl)-aminoquinoline @8b.

or
HN

NHC CHO

—

N= O
CH3

Analysis:
Mp. 200.0-201.3 °C

'H-NMR 300 MHz, CDCls):2.21 (s, 6H, ArCHz-2', 6", 6.86 (s, 1H, NH), 698 (s, 1H, ArH-
3), 735 s, 1H, ArH-3", 7.36 (s, 1H, ArH-5") 742 td, 1H, ] -7.6, 1.5 Hz, ArH-6", 7.60 (td,
1H,J=75,12 Hz, ArH-7), 763-773 am, 5H, ArH-§, 2", 3", 5", 6", 785 d, 1H,] =78 Hz,
ArH-5), 997 s, 1H, CHO)

BC.NMR (75 MHz, CDCls):16.8, 94.3, 1059, 118.6, 1189, 119.7, 1198, 124 4, 1289, 130.3,
132.6, 1335, 1339, 1448, 1477, 1478, 1557, 161.3 and 191.8

HRMS +ESD: C2sH20N:02 IM+H]" requires 394.1550, found 394.1542

CN
HN’:
NZ 07

T T T T T T T
9 8 7 6 5 4 3 2 1 ppm

EeLED

0= 3



VIS

.y ﬂHL .

cN
HN” :
\HaC:Q,
P
N o

T
200

T
180

T T T T
160 140 120 100

80 60 40 20 ppm



2-4'-cyanophenoxy)-4-4''-cyanophenyl)-aminoquinoline §8c).

Analysis:
Mp. 1875 °C -188.0 °C.

TH-NMR 400 MHz, CDsOD):6.87 s, 1H, ArH-3), 737 d, 2H, ] =88 Hz, ArH-2", 6", 745-
747 am, 1H, ArH-6), 749 d, 2H, ] =88 Hz, ArH-2', 6", 756-7.58 am, 1H, ArH-7), 7.61-7.65
m, 1H, ArH-8), 776 d, 2H, ] =88 Hz, ArH-3", 5", 785 d, 2H, ] =88 Hz, ArH-3', 5, 825
d, 1H, ] =80 Hz, ArH-5 and 949 (s, 1H, NH)

BBC-.NMR (100 MHz, DMSO-d6):95.1, 104.4, 107.3, 119.2, 119.7, 119.7, 120.5, 122.6, 122.9,
1249,1282,1310, 1342, 1345, 146.1, 1472, 1497, 158.0 and 1619

HRMS +ESI was C2sHisN«O (M+Hj'; it requires 363.1240, but has 363.1245.
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2-2',6'-Dimethyl-4’-cyanophenoxy)-4-4'-cyanophenyl-aminoquinoline 8d).

-
HN
\HsC CN
CH,
Analysis:
Mp.201.3 °C -202.0 °C

'H-NMR 400 MHz, CDCls):2.16 s, 6H, ArCHs-2', 6", 698 (s, 1H, ArH-3), 7.02 (bs, 1H,
NH), 7.38-744 am, 5H, ArH-6, 2", 3", 5", 6", 7.58-7.65 m, 2H, ArH-7, 8), 769 d, 2H, ] -
12 Hz, ArH-3’, 5and 7.89 d, 1H, ] =8.0 Hz, ArH-5)

BC.NMR (100 MHz, CDCls): 16.0, 94.0, 105.8, 108.7, 1144, 1187, 1189, 1191, 1198,
120.0, 1245, 1288, 130.3, 1324, 133.1, 133.8, 133.8, 144.8, 1475, 1480, 1543, and 161.1

HRMS +ESD: C2sH19N«O [IM+H]" requires 391.1553, found 391.1561
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CN
HaC CHO HsC |
O ; O
~ ~
N NH N ONH
Z "X =~ "X
CN CN

5b (X=C), 6b (X=N) 9b(X=C), 10b (X=N)

oy oy
HN HN
©ﬁ\1 ; @(ﬁ

~ —_— ~

N (@) N (@)

HsC CHs HsC CHs

CHO S
CN
7b 11b

Synthesis of 9b, 10b, and 11b. Reagents and conditions: a Potassium tert-butoxide (1.5
eq), diethyl cyanomethyl phosphonate (1.5 eq), THF, 0-25 °C.



4-4'-2"-E)-cyanovinyl)-2’,6’-dimethyl-phenoxy)-2-4'"-cyanophenyl-aminoquinoline
9b-cis isomer).

NC

HaC |
L CH CN
X
CL 1
Analysis:
Mp.217.3-217.9 °C

'H-NMR 300 MHz, CDCls):2.20 (s, 6H, ArCHs-2, 6", 547 d, 1H, ] =121, Vinyl-H), 574
s, 1H, ArH-3), 6.78 (bs, 1H, NH), 712 (d, 1H, ] -12.1 Hz, Vinyl-H), 745 ¢d, 1H, ] -74,
11 Hz, ArH-6), 7.52-.7.66 am, 4H, ArH-3', 5, 2", 6", 771 td, 1H, ] =77, 14 Hz, ArH-7),
781794 m, 3H, ArH-8, 3", 5"yand 829 dd, 1H, ] =83, 1.0 Hz, ArH-5

BC.NMR (75 MHz, CDCls): 16.1, 930, 952, 104.0, 117.3, 1177, 1182, 1195, 1216, 1239,
1272,1284,130.1, 1309, 1315, 131.9,1332, 1446, 1479, 1486, 152.1, 1535 and 161.1

HRMS «ESD: CzH21N4O (M+H]" requires 417.1710, found 4171712
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4-4'-2"-E)-cyanovinyl)-2’,6’-dimethyl-phenoxy)-2-4'"-cyanophenyl-aminoquinoline

9b-trans isomer).

Analysis:
Mp.214.4-215.1 °C

'H-NMR 300 MHz, CDCl3+CDsOD): 220 s, 6H, ArCHs-2', 6", 582 s, 1H, ArH-3), 592
«d, 1H, J -16.6 Hz, Vinyl-H), 730 (s, 2H, ArH-3', 5", 741 d, 1H, ] -16.6 Hz, Vinyl-H),
740-748 m, 1H, ArH-6), 756 d, 2H, ] =87 Hz, ArH-2", 6", 7.66-7.76 am, 1H, ArH-7),
784794 m, 3H, ArH-8, 3", 5"yand 828 dd, 1H, ] =81, 1.0 Hz, ArH-5)

BC.NMR (75 MHz, CDCl5+CDsOD): 15.8, 932, 959, 1029, 11748, 1179, 119.6, 1213,
1235, 126.8, 1282, 1306, 131.2, 1321, 133.0, 145.1, 1484, 1498, 1525, 154.0 and 160.7

HRMS +ESD: Cz2H21N:O [M+H1" requires 417.1710, found 417.1699
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4-4'-2"-Z)-cyanovinyl)-2’,6’-dimethyl-phenoxy)-2-5'"-cyanopyridin-2’'ylamino)-
aminoquinoline (10b-cis isomer).

NC
H3C:@j
0
mCH _~_CN
\
NZONTSN
H
Analysis:
Mp.239.6-239.9 °C

'H-NMR 300 MHz, CDCls):2.20 s, 6H, ArCHs-2, 6", 549 d, 1H, ] =12.1 Hz, Vinyl-H),
6.11 s, 1H, ArH-3), 713 d, 1H, ] -12.1 Hz, Vinyl-H), 749 ¢, 1H, ] -7.7 Hz, ArH-3"), 7.64
s, 2H, ArH-3', 5", 774 «d, 1H, ] =76, 12 Hz, ArH-6), 7.81-795 am, 3H, ArH-5, 7, 8), 8.07
(bs, 1H, NH), 827-843 am, 3H, ArH-5, 4" and 858 d, 1H, ] =86 Hz, ArH-6")

BC.NMR (75 MHz, CDCls):16.1, 939, 952,965, 1122, 1172, 1176, 1180, 1217, 1243,
1272,1284,130.1, 1310, 131.6, 131.8, 140.7, 147.7, 1483, 1495, 151.6, 152.0, 152.5, 155.7
and 1612

HRMS +ESI): C2sH20N50 (M+H1' requires 4181662, found 418.1657
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4-4'-2"-Z)-cyanovinyl)-2’,6’-dimethyl-phenoxy)-2-5'"-cyanopyridin-2’'ylamino)-

aminoquinoline (10b-trans isomer).

CN
HsC |
0
CO e
J
NZONTN
H
Analysis:

Mp.236.6-237.4 °C

H-NMR 300 MHz, CDCl:+CDsOD): 221 (s, 6H, ArCHs-2', 6, 593 d, 1H, ] -16.7 Hz,
Vinyl-H), 6.28 s, 1H, ArH-3), 732 s, 2H, ArH-3', 5", 741 d, 1H, ] -16.7 Hz, Vinyl-H),
746-755 td, 1H, J =76, 10 Hz, ArH-3"), 7.69-778 m, 1H, ArH-6), 7.81-793 am, 2H, ArH-
7,8), 828839 amm, 2H, ArH-5, 4"y and 853 (s, 1H, ArH-6")

BC.NMR (75 MHz, CDCl5+CDsOD): 15.8, 96.0, 1009, 1175, 1179, 1215, 1242, 1282,
129.1, 1308, 131.2, 1319, 1405, 149.7, 151.3, 152.3 and 1609

HRMS ESI): C2sH20N50 (M+H1' requires 418.1662, found 418.1657
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4-4'-2"<E, Z)-cyanovinyl)-2’,6’-dimethyl-phenoxy)-2-4""-cyanopheny)-

aminoquinoline (11b) trans: cis isomers; 1: 0.33).

CN
05
HN

Analysis:
Mp.180.7-181.0 °C

'H-NMR 300 MHz, CDCls, E, Z mixture):2.16 (s, 6H, ArCHs-2', 6", 580 d, 1H, ] =165,
Vinyl-H), 6.89-6.99 m, 1H, ArH-3), 7.20 s, 1H, ArH-3', 5", 7.29-7.39 m, 3H, Vinyl-H,
ArH-2", 6", 754763 am, 2H, ArH-3", 5", 763-7.70 am, 3H, ArH-6, 7, 8§y and 7.86 d, 1H, J
-83 Hz, ArH-5

BC.NMR (75 MHz, CDCls, E, Z mixture). 16.8, 93.8, 942, 943, 95.1, 105.6, 105.7, 117.6,
1185, 1187, 1190, 1196, 119.7, 1199, 1243, 127.8, 128.8, 129.5, 130.3, 1304, 130.6, 1321,
132.3, 13309, 1449, 1477, 148.3, 1504, 152.6, 153.1, 161.5 and 161.6

HRMS +ESD: CzH21N«O [M+HJ" requires 417.1710, found 417.1701
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RP229

Compound 4¢ Compound 4(a-d)
TInteractions
[ cabonHyerogenBond [ AeiTsheped
. Conventional Hycrogen Bond I:] Ay

Compound 4d

Figure 1S. The binding interaction between the compound 4(@-d)and HIV-1 RT using

molecular docking.
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Compound 5b

Compound 5(a-d)

Interactions
Compound 5S¢ [ catbontyougenond [ FeaTaoged
. Conventional Hyckogen Bond D Ayl

Compound 5d

Figure 2S.The binding interaction between the compound 5@-d) and HIV-1 RT using

molecular docking,.
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~
N
\

Compound 6(a-d)

[
| o1
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Interactions
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[ conentond o ot O Compound 6d

Figure 3S. The binding interaction between the compound 6(-d)and HIV-1 RT using

molecular docking,.
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Compound 7a

Compound 7b

Compound 7(a-b)

Interactions
[ carbon yrogen Bond - PiPi Tshaped
- Conventional Hycrogen Bond l:] Ayl

Figure 4S.The binding interaction between the compound 7(@-b)and HIV-1 RT using

molecular docking,.
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Compound 8a

YR318

Compound 8(a-d)
Interactions
[ arbon Hycrogen ond - PiPi Tshaped
Compound 8¢ [ Conventional Hycrogen dond ] 4t

Compound 8d

Figure 5S. The binding interaction between the compound 8@-d)and HIV-1 RT using

molecular docking,.

Compound 9b-cis Compound 9b-trans

Compound 9b(cis-trans)

Interactions
[ Carbon HycogenBnd [T FieiTsheped
. Comventional Hycrogen Bond I:] Al

Figure 6S. The binding interaction between the compound 9bcis-trans)and HIV-1 RT using

molecular docking,.
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Compound 10b-cis

Compound 10b-trans

Compound 10b(cis-trans)

Interactions
[ arbon HycogenBard [ pipiTshaped
. Conventional Hycrogen Bond ]:] Akt

Figure 7S. The binding interaction between the compound 10b(cis-trans)and HIV-1 RT using

molecular docking.
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Compound 11b-cis

Compound 11b-trans

Compound 11b(cis-trans)

Interactions
[ CabonHyrogen ond [ PipiTshaped
. Conventional Hydrogen Bond ]:] Ayl

Figure 8S.The binding interaction between the compound 11b(cis-trans)and HIV-1 RT using

molecular docking.
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Ligands (NVP, EVF and RPV)

EVF

Interactions
[ Carbontyctogentond - PiPi Tshaped
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Figure 9S. The binding interaction between ligands (NVP, EVF and RPV)and HIV-1 RT using

molecular docking,.



