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1. General Information:

All reagents were purchased from commercial sources and used without further purification. 'H
NMR spectra were determined on 400 MHz spectrometer as solutions in CDCl;. Chemical shifts
were expressed in parts per million (6) and the signals were reported as s (singlet), br s (broad
singlet), d (doublet), dd (doublet of doublet), t (triplet), q (quartet), m (multiplet), and coupling
constants (J) were given in Hz. 3C{!H} NMR spectra were recorded at 100 MHz in CDCl;
solution. Chemical shifts as internal standard were referenced to CDCl; (6 = 7.26 for 'H and 6 =
77.16 for 3C{!H} NMR) as internal standard. TLC was done on silica gel coated glass slide. All
solvents were dried and distilled before use. Commercially available solvents were freshly
distilled before the reaction. All reactions involving moisture sensitive reactants were executed
using oven dried glassware. All the 8-aminoquinoline amides were prepared by the reported
method.[!]

2. Typical experimental procedure for the compound ethyl 2-(8-benzamidoquinolin-5-yl)-

2-hydroxyacetate (3a):

N-(Quinolin-8-yl)benzamide (1a) (0.2 mmol, 49.6 mg), ethyl glyoaxlate solution (2a) (2 equiv.,
40.8 mg), [Ru(p-Cy)ClL;], (5 mol%, 3.06 mg), AgSbFs (10mol%, 6.86 mg), and NaOAc (2
equiv., 32.8 mg) was taken in a reaction tube with cap. Then 1,2-DCE (2 mL) was added to it
and stirred at 100°C for 8 h. After completion of the reaction (TLC), the reaction mixture was
quenched with water (2 mL). The reaction mixture was then extracted with ethyl acetate. The
organic phase was dried over anhydrous Na,SO, and concentrated under reduced pressure to get
the crude residue which was purified by column chromatography on silica gel (60-120 mesh)
using petroleum ether:ethyl acetate = 4:1 as an eluent to afford the pure product (3a) (51.8 mg,

74%) as a light yellow gummy mass.
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3. Characterization data for the synthesized compounds (3a-3s and 5a, 5b):

0]

OH
N
H CO,Et

Ny 7

Ethyl 2-(8-benzamidoquinolin-5-yl)-2-hydroxyacetate (3a): Light yellow gummy mass (74%,
51.8 mg); R,= 0.45 (PE:EA = 80:20); 'H NMR (400 MHz, CDCl;): ¢ 10.82 (s, 1H), 8.89-8.85
(m, 2H), 8.57 (dd, J = 8.8 Hz, 1.6 Hz, 1H), 8.08-8.06 (m, 2H), 7.60-7.50 (m, 5H), 5.68 (s, 1H),
4.28-4.17 (m, 2H), 3.67 (br s, 1H), 1.14 (t, /= 7.2 Hz, 3H); *C{'H} NMR (100 MHz, CDCl;): 6
173.9, 165.6, 148.2, 139.1, 135.3, 135.0, 133.1, 132.0, 128.9, 128.2, 127.6, 127.4, 126.2, 121.9,
115.7, 71.5, 62.6, 14.1; Anal. Calcd for Cy0HsN,O4: C, 68.56; H, 5.18; N, 8.00%; Found: C,

68.80; H, 5.11; N, 8.12%.

o]

OH
H CO,Et

Ny 7

Ethyl 2-hydroxy-2-(8-(3-methylbenzamido)quinolin-5-yl)acetate (3b): Light yellow gummy
mass (76%, 55.4 mg); R,= 0.55 (PE:EA = 75:25); 'H NMR (400 MHz, CDCl;): ¢ 10.77 (s, 1H),
8.88-8.85 (m, 2H), 8.56 (dd, J = 8.4 Hz, 1.6 Hz, 1H), 7.87-7.84 (m, 2H), 7.58 (d, J = 8.0 Hz,
1H), 7.52-7.49 (m, 1H), 7.44-7.38 (m, 2H), 5.68 (s, 1H), 4.29-4.12 (m, 2H), 3.69 (br s,1H), 2.47
(s, 3H), 1.14 (t, J = 7.2 Hz, 3H); BC{'H} NMR (100 MHz, CDCl;): 6 173.8, 165.9, 148.2, 139.1,
138.8, 135.4, 135.1, 133.1, 132.8, 128.8, 128.2, 127.6, 126.2, 124.3, 121.9, 115.8, 71.5, 62.5,
21.6, 14.1; Anal. Calcd for C,H,0N,O4: C, 69.22; H, 5.53; N, 7.69%; Found: C, 69.40; H, 5.58;

N, 7.77%.

S3



@)

OH
N
H CO,Et

H3C N\ /

Ethyl 2-hydroxy-2-(8-(4-methylbenzamido)quinolin-5-yl)acetate (3¢): White solid (82%, 59.7
mg); R,= 0.45 (PE:EA = 80:20); M.p. 89-90 °C; 'H NMR (400 MHz, CDCl;): J 10.79 (s, 1H),
8.89-8.86 (m, 2H), 8.56 (dd, J = 8.4 Hz, 1.6 Hz, 1H), 7.98-7.96 (m, 2H), 7.59 (d, J = 8.0 Hz,
1H), 7.53-7.50 (m, 1H), 7.34 (d, J = 8.0 Hz, 2H), 5.68 (s, 1H), 4.28-4.14 (m, 2H), 3.60 (br s,
1H), 2.45 (s, 3H), 1.14 (t, J = 7.2 Hz, 3H); BC{'H} NMR (100 MHz, CDCls): 6 173.9, 165.6,
148.2, 142.6, 139.2, 135.5, 133.1, 132.3, 129.6, 128.0, 127.7, 127.4, 126.2, 121.9, 115.7, 71.5,

62.6, 21.6, 14.1; Anal. Calcd for C, Hy0N,O4: C, 69.22; H, 5.53; N, 7.69%; Found: C, 69.01; H,

5.61; N, 7.60%.

O

OH

N

H CO,Et
H3CO N \ /

Ethyl 2-hydroxy-2-(8-(4-methoxybenzamido)quinolin-5-yl)acetate (3d): White solid (78%,
59.4 mg); Ry= 0.50 (PE:EA = 70:30); M.p. 85-86 °C; 'H NMR (400 MHz, CDCl;): ¢ 10.70 (s,
1H), 8.83-8.78 (m, 2H), 8.55 (dd, J = 8.8 Hz, 1.2 Hz, 1H), 8.03-7.99 (m, 2H), 7.54 (d, J = 8.0
Hz, 1H), 7.49-7.45 (m, 1H), 7.02-6.99 (m, 2H), 5.66 (s, 1H), 4.27-4.10 (m, 2H), 3.87 (s, 4H),
1.12 (t, J= 7.2 Hz, 3H); BC{'H} NMR (100 MHz, CDCl;): ¢ 173.7, 165.1, 162.6, 148.1, 139.0,
1354, 133.2, 129.2. 128.0, 127.5, 127.2, 126.1, 121.8, 115.5, 114.1, 71.5, 62.4, 55.5, 14.0;

HRMS (ESI-TOF) m/z: [M + H]*Calcd for C,;H,0N,Os: 381.1445; found: 381.1449.
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N
H CO,Et

F N\/

Ethyl 2-(8-(4-fluorobenzamido)quinolin-5-yl)-2-hydroxyacetate (3e): White solid (68%, 50.0
mg); Ry=0.55 (PE:EA = 75:25); M.p 102-103 °C; '"H NMR (400 MHz, CDCl;): 6 10.77 (s, 1H),
8.87-8.84 (m, 2H), 8.57 (dd, J = 8.4 Hz, 1.6 Hz, 1H), 8.10-8.06 (m, 2H), 7.60 (d, J = 8.0 Hz,
1H), 7.54-7.51 (m, 1H), 7.24-7.20 (m, 2H), 5.64 (s, 1H), 4.26-4.16 (m, 2H), 3.64 (br s, 1H), 1.14
(t, J=7.2 Hz, 3H); BC{'H} NMR (100 MHz, CDCl;): 6 173.9, 164.5, 148.2, 139.1, 134.2 (Jcr=
200.0 Hz), 131.3 (Jcr= 4.0 Hz), 129.89, 129.81, 128.3, 127.6, 126.2, 122.0, 116.1, 115.9, 115.8,
71.5, 62.6, 14.1; Anal. Calcd for C,0H7FN,04: C, 65.21; H, 4.65; N, 7.60%; Found: C, 65.05; H,

4.59; N, 7.51%.

o)

OH
Cl N
H CO,Et

Ny 7

Ethyl 2-(8-(3-chlorobenzamido)quinolin-5-yl)-2-hydroxyacetate (3f): White solid (72%, 55.3
mg); R = 0.55 (PE:EA = 80:20); M.p. 94-95 °C; 'H NMR (400 MHz, CDCl;): ¢ 10.76 (s, 1H),
8.87 (dd, J = 4.4 Hz, 1.6 Hz, 1H), 8.83 (d, J = 8.0 Hz, 1H), 8.57 (dd, J = 8.8 Hz, 1.6 Hz, 1H),
8.04 (t, J = 2.0 Hz, 1H), 7.94-7.91 (m, 1H), 7.60-7.46 (m, 4H), 5.68 (d, J = 3.2 Hz, 1H), 4.27-
4.14 (m, 2H), 3.70 (d, J = 4.0 Hz, 1H), 1.14 (t, J = 7.2 Hz, 3H); “C{'H} NMR (100 MHz,
CDCly): 0 173.8, 164.1, 148.3, 139.0, 136.8, 135.1, 135.0, 133.2, 132.1, 130.2, 128.6, 127.8,
127.5, 126.2, 125.4, 122.0, 115.9, 71.4, 62.6, 14.1; Anal. Calcd for C,oH;,CIN,Oy4: C, 62.42; H,

4.45; N, 7.28%; Found: C, 62.25; H, 4.55; N, 7.39%.
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N
H CO,Et

Cl N\ /

Ethyl 2-(8-(4-chlorobenzamido)quinolin-5-yl)-2-hydroxyacetate (3g): White solid (76%, 58.4
mg); R=0.50 (PE:EA = 75:25); M.p. 131-132 °C; 'H NMR (400 MHz, CDCl5): 6 10.77 (s, 1H),
8.86-8.82 (m, 2H), 8.57 (dd, J = 8.8 Hz, 1.6 Hz, 1H), 8.01-7.98 (m, 2H), 7.58 (d, J = 8.0 Hz,
1H), 7.53-7.49 (m, 3H), 5.67 (d, J = 3.6 Hz, 1H), 4.27-4.14 (m, 2H), 3.69 (d, J = 4.4 Hz, 1H),
1.14 (t, J= 7.2 Hz, 3H); BC{'H} NMR (100 MHz, CDCl;): 6 173.8, 164.5, 148.2, 139.0, 138.3,
135.1, 133.4, 133.2, 129.2, 128.8, 128.5, 127.5, 126.2, 122.0, 115.8, 71.5, 62.6, 14.1; Anal.

Calcd for C,0H7CIN,Oy4: C, 62.42; H, 4.45; N, 7.28%; Found: C, 62.60; H, 4.49; N, 7.19%.

Br 0]

OH
N
H CO,Et

Ny 7

Ethyl 2-(8-(2-bromobenzamido)quinolin-5-yl)-2-hydroxyacetate (3h): Yellow gummy mass
(65%, 55.8 mg); R,=0.45 (PE:EA = 80:20); 'H NMR (400 MHz, CDCls): 6 10.86 (s, 1H), 8.93
(d, J=8.0 Hz, 1H), 8.89 (dd, J=4.4 Hz, 1.6 Hz, 1H), 8.64 (dd, J = 8.8 Hz, 1.6 Hz, 1H), 8.09-
8.07 (m, 2H), 7.72 (d, J = 8.4 Hz, 1H), 7.60-7.56 (m, 3H), 6.52 (s, 1H), 4.26-4.11 (m, 2H), 1.15
(t, J = 7.2 Hz, 3H); BC{'H} NMR (100 MHz, CDCl;): § 170.4, 169.0, 165.7, 148.4, 139.0,
136.0, 135.0, 134.4, 133.3, 132.1, 129.2, 129.0, 127.4, 126.3, 124.1, 122.3, 115.8, 72.6, 62.1,
14.1; Anal. Calcd for C,0H;7BrN,Oy4: C, 55.96; H, 3.99; N, 6.53%; Found: C, 55.81; H, 3.93; N,

6.63%.
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OH
N
H CO,Et

Br N\ /

Ethyl 2-(8-(4-bromobenzamido)quinolin-5-yl)-2-hydroxyacetate (3i): Yellow solid (70%,
60.1 mg); R,=0.50 (PE:EA = 80:20); M.p. 134-135 °C; '"H NMR (400 MHz, CDCl;): J 10.79 (s,
1H), 8.87-8.84 (m, 2H), 8.57 (dd, J = 8.8 Hz, 1.6 Hz, 1H), 7.95-7.92 (m, 2H), 7.70-7.67 (m, 2H),
7.60 (d, J = 8.0 Hz, 1H), 7.55-7.51 (m, 1H), 5.68 (d, /= 3.6 Hz, 1H), 4.30-4.13 (m, 2H), 3.60 (d,
J=4.0 Hz, 1H), 1.14 (t, J = 7.2 Hz, 3H); BC{!H} NMR (100 MHz, CDCl;): ¢ 173.8, 164.6,
148.3, 139.1, 135.1, 133.9, 133.2, 132.2, 129.0, 128.5, 127.6, 126.8, 126.2, 122.0, 115.9, 71.5,
62.6, 14.1; Anal. Calcd for C,yH7;BrN,O4: C, 55.96; H, 3.99; N, 6.53%; Found: C, 56.14; H,

4.06; N, 6.41%.

0]

OH
N
H CO,Et

| N\/

Ethyl 2-hydroxy-2-(8-(4-iodobenzamido)quinolin-5-yl)acetate (3j): White solid (72%, 68.7
mg); R,=0.50 (PE:EA = 70:30); M.p. 155-156 °C; 'TH NMR (400 MHz, CDCls): ¢ 10.77 (s, 1H),
8.85-8.81 (m, 2H), 8.56 (d, J = 8.4 Hz, 1H), 7.88 (dd, J = 8.4 Hz, 1.6 Hz, 2H), 7.77 (dd, J = 8.4
Hz, 2.0 Hz, 2H), 7.58 (dd, J = 8.0 Hz, 2.8 Hz, 1H), 7.53-7.49 (m, 1H), 5.67 (s, 1H), 4.27-4.12
(m, 2H), 3.70 (d, J=11.6 Hz, 1H), 1.13 (t, J = 7.2 Hz, 3H); *C{'H} NMR (100 MHz, CDCl;): ¢
173.8, 164.8, 148.2, 139.0, 138.1, 135.0, 134.4, 133.2, 128.9, 128.5, 127.5, 126.2, 122.0, 115.8,
99.2, 71.4, 62.5, 14.0; HRMS (ESI-TOF) m/z: [M + H]" Calcd for CyyH;7IN,O4: 477.0306;

found: 477.0302.
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OH
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Ethyl 2-hydroxy-2-(8-(3-(trifluoromethyl)benzamido)quinolin-5-yl)acetate (3k): White solid
(61%, 51.0 mg); R,= 0.55 (PE:EA = 80:20); M.p. 102-103 °C; 'H NMR (400 MHz, CDCl;): ¢
10.85 (s, 1H), 8.88-8.85 (m, 2H), 8.58 (dd, J = 8.8 Hz, 1.6 Hz, 1H), 8.33 (s, 1H), 8.23 (d,J=7.6
Hz, 1H), 7.84 (d, J = 8.0 Hz, 1H), 7.69 (t, J = 8.0 Hz, 1H), 7.61 (d, J = 8.4 Hz, 1H), 7.55-7.52
(m, 1H), 5.69 (s, 1H), 4.30-4.13 (m, 2H), 3.66 (br s, 1H), 1.14 (t, /= 7.2 Hz, 3H); BC{'H} NMR
(100 MHz, CDCl;): 0 173.8, 164.1, 148.4, 139.1, 135.9, 134.9, 133.3, 131.7, 131.4, 130.4, 129.5,
128.7, 128.6 (Jcr = 8.0 Hz, 5.0 Hz), 127.5, 126.2, 124.7 (Jcr = 8.0 Hz, 5.0 Hz), 122.1, 116.0,
71.4, 62.6, 14.1; Anal. Calcd for C,H7F5N,04: C, 60.29; H, 4.10; N, 6.70%; Found: C, 60.48;

H, 4.18; N, 6.61%.

OH
N
H CO,Et

Ph N\ Y

Ethyl 2-(8-([1,1'-biphenyl]-4-carboxamido)quinolin-5-yl)-2-hydroxyacetate (31): White solid
(77%, 65.6 mg); R, = 0.45 (PE:EA = 75:25); M.p. 92-93 °C; 'H NMR (400 MHz, CDCl;): ¢
10.87 (s, 1H), 8.91-8.88 (m, 2H), 8.58 (dd, /= 8.8 Hz, 1.6 Hz, 1H), 8.16-8.14 (m, 2H), 7.79-7.76
(m, 2H), 7.67-7.65 (m, 2H), 7.61 (d, J = 8.0 Hz, 1H), 7.55-7.47 (m, 3H), 7.43-7.39 (m, 1H), 5.69
(s, 1H), 4.29-4.15 (m, 2H), 3.65 (br s, 1H), 1.15 (t, J= 7.2 Hz, 3H); *C{'H} NMR (100 MHz,

CDCl;): 0 173.9, 165.3, 148.2, 144.8, 140.1, 139.1, 135.4, 133.7, 133.2, 129.1, 128.2, 127.9,
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127.7,127.6, 127.3, 126.2, 122.0, 115.8, 71.5, 62.6, 14.1; Anal. Calcd for C,sH,oN,04: C, 73.23;

H, 5.20; N, 6.57%; Found: C, 73.39; H, 5.13; N, 6.46%.
OH

®/U\N

\ o H CO,Et

Ethyl 2-(8-(furan-2-carboxamido)quinolin-5-yl)-2-hydroxyacetate (3m): White solid (79%,

53.7 mg); R;= 0.45 (PE:EA = 80:20); M.p. 112-113 °C; 'H NMR (400 MHz, CDCly): 6 10.84 (s,
1H), 8.90 (dd, J = 4.0 Hz, 1.6 Hz, 1H), 8.82 (d, J = 8.0 Hz, 1H), 8.56 (dd, J = 8.8 Hz, 1.6 Hz,
1H), 7.63 (t, J = 1.2 Hz, 1H), 7.58 (d, J = 8.0 Hz, 1H), 7.54-7.51 (m, 1H), 7.30 (d, J = 3.6 Hz,
1H), 6.59 (dd, J = 3.6 Hz, 1.6 Hz, 1H), 5.68 (d, J = 3.2 Hz, 1H), 4.28-7.14 (m, 2H), 3.60 (d, J =
4.0 Hz, 1H), 1.14 (t, J = 7.2 Hz, 3H); PC{'H} NMR (100 MHz, CDCL;): 6 173.9, 156.5, 148.3,
144.7, 139.0, 135.0, 133.1, 128.3, 127.5, 126.2, 122.0, 115.9, 115.4, 112.6, 71.5, 62.6, 14.1;

Anal. Calcd for C,;gHsN,Os: C, 63.53; H, 4.74; N, 8.23%; Found: C, 63.32; H, 4.79; N, 8.31%.

o)

OH
N
H CO,Et

Ny 7

Ethyl 2-(8-(cyclohexanecarboxamido)quinolin-5-yl)-2-hydroxyacetate (3n): White solid
(72%, 51.3 mg); R, = 0.55 (PE:EA = 80:20); M.p. 153-154 °C; '"H NMR (400 MHz, CDCl,): ¢
9.96 (s, 1H), 8.81 (dd, J=4.0 Hz, 1.6 Hz, 1H), 8.73 (d, /= 8.0 Hz, 1H), 8.53 (dd, /= 8.4 Hz, 1.6
Hz, 2H), 7.53-7.47 (m, 2H), 5.64 (s, 1H), 4.25-4.12 (m, 1H), 3.66 (br s, 1H), 2.49-2.42 (m, 1H),
2.08-2.04 (m, 2H), 1.88-1.84 (m, 2H), 1.74-1.70 (m, 1H), 1.66-1.56 (m, 2H), 1.42-1.26 (m, 3H),

1.12 (t, J = 7.2 Hz, 3H); BC{'H} NMR (100 MHz, CDCl;): 175.1, 173.9, 148.0, 138.8, 135.4,
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133.1, 127.8, 127.6, 126.1, 121.8, 115.6, 71.5, 62.5, 47.0, 29.8, 25.8, 14.0; Anal. Calcd for

Cy0Ho4N>Oy4: C, 67.40; H, 6.79; N, 7.86%; Found: C, 67.63; H, 6.87; N, 7.72%.

Ethyl 2-(8-acetamidoquinolin-5-yl)-2-hydroxyacetate (30): White solid (74%, 42.6 mg); R, =
0.45 (PE:EA = 75:25); M.p. 191-192 °C; '"H NMR (400 MHz, CDCl3): 6 9.86 (s, 1H), 8.81 (dd, J
=4.0 Hz, 1.6 Hz, 1H), 8.71 (d, J = 8.0 Hz, 1H), 8.54 (dd, J = 8.8 Hz, 1.6 Hz, 1H), 7.54-7.48 (m,
2H), 5.65 (s, 1H), 4.26-4.11 (m, 2H), 2.34 (s, 3H), 3.58 (br s, 1H), 1.13 (t, J = 7.2 Hz, 3H);
BC{'H} NMR (100 MHz, CDCl3): ¢ 173.8, 168.9, 147.9, 138.5, 135.2, 133.0, 127.8, 127.5,
126.0, 121.7, 115.5, 71.3, 62.4, 25.1, 13.9; Anal. Calcd for C;sH4N,O4: C, 62.49; H, 5.59; N,

9.72%; Found: C, 62.30; H, 5.63; N, 9.81%.

/\/‘J\
N
H

CO,Et

Ethyl 2-(8-butyramidoquinolin-5-yl)-2-hydroxyacetate (3p): Yellow gummy mass (79%, 49.9
mg); R,= 0.55 (PE:EA = 70:30); 'H NMR (400 MHz, CDCls): J 9.89 (s, 1H), 8.81 (dd, J = 4.0
Hz, 1.6 Hz, 1H), 8.74 (d, J = 8.4 Hz, 1H), 8.53 (dd, J = 8.8 Hz, 1.6 Hz, 1H), 7.54 (d, J = 8.0 Hz,
1H), 7.51-7.48 (m, 1H), 5.65 (s, 1H), 4.26-4.13 (m, 2H), 3.55 (br s, 1H), 2.54 (t, J = 7.6 Hz, 2H),
1.89-1.80 (m, 2H), 1.13 (t, J = 7.2 Hz, 3H), 1.05 (t, J = 7.6 Hz, 3H); 3C{'H} NMR (100 MHz,

CDCl;): 6 173.9, 172.0, 148.0, 138.7, 135.4, 133.1, 127.8, 127.7, 126.1, 121.8, 115.6, 71.5, 62.6,
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40.3, 19.2, 14.1, 13.9; Anal. Calcd for C{7Hy)N,O4: C, 64.54; H, 6.37; N, 8.86%; Found: C,

64.36; H, 6.43; N, 8.75%.

0]

A<u\ OH
N
H

CO,Et
Ny

Ethyl 2-hydroxy-2-(8-pivalamidoquinolin-5-yl)acetate (3q): Yellow gummy mass (80%, 52.8
mg); R,= 0.50 (PE:EA = 75:25); 'H NMR (400 MHz, CDCl;): 6 10.35 (s, 1H), 8.82 (dd, J=4.4
Hz, 1.6 Hz, 1H), 8.74 (d, J = 8.0 Hz, 1H), 8.53 (dd, J = 8.8 Hz, 1.6 Hz, 1H), 7.54 (d, J = 8.0 Hz,
1H), 7.50-7.47 (m, 1H), 5.64 (s, 1H), 4.25-4.14 (m, 2H), 3.55 (br s, 1H), 1.41 (s, 9H), 1.12 (t,J =
7.2 Hz, 3H); BC{'H} NMR (100 MHz, CDCl3): ¢ 177.5, 173.9, 148.1, 139.1, 135.5, 133.0,
127.74, 127.70, 126.1, 121.8, 115.4, 71.5, 62.5, 40.5, 27.8, 14.0; Anal. Calcd for C,;3H»,N,O4: C,

65.44; H, 6.71; N, 8.48%:; Found: C, 65.59; H, 6.67; N, 8.40%.

@)

OH
N
H CF,

Ny 7

4-Methyl-NV-(5-(2,2,2-trifluoro-1-hydroxyethyl)quinolin-8-yl)benzamide (3r): White solid
(61%, 43.9 mg); R, = 0.50 (PE:EA = 80:20); M.p. 178-179 °C; '"H NMR (400 MHz, CDCl,): J
10.71 (s, 1H), 8.82 (dd, J = 4.4 Hz, 1.6 Hz, 1H), 8.75 (d, J = 8.0 Hz, 1H), 8.50 (d, J = 8.4 Hz,
1H), 7.91 (d, J = 8.0 Hz, 2H), 7.75 (d, J = 8.0 Hz, 1H), 7.48-7.44 (m, 1H), 7.34 (d, J = 8.0 Hz,
2H), 5.63 (q, J = 6.8, 1H), 3.82 (br s, 1H), 2.46 (s, 3H); C{'H} NMR (100 MHz, CDCl;): 6

165.8, 148.2, 142.9, 138.6, 135.7, 132.9, 131.9, 129.7, 128.2, 127.4, 126.2 (Jor = 22.0 Hz),
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124.1, 123.3, 122.0, 115.6, 70.4 (Jcr = 66.0 Hz, 33.0 Hz), 21.7 ; Anal. Calcd for C,9H,5F3N,0,:

C, 63.33; H, 4.20; N, 7.77%; Found: C, 63.54; H, 4.26; N, 7.89%.

OH
N
H CF;

N-(5-(2,2,2-trifluoro-1-hydroxyethyl)quinolin-8-yl)cyclohexanecarboxamide (3s): White

solid (69%, 48.6 mg); R, = 0.55 (PE:EA = 80:20); M.p. 142-1432 °C; 'H NMR (400 MHz,
CDCl5): 6 9.98 (s, 1H), 8.81 (dd, J = 4.4 Hz, 1.6 Hz, 1H), 8.68 (d, J = 8.0 Hz, 1H), 8.55 (d, J =
8.4 Hz, 1H), 7.73 (d, J = 8.0 Hz, 1H), 7.52-7.49 (m, 1H), 5.64 (q, J = 6.8 Hz, 1H), 3.72 (br s,
1H), 2.48-2.40 (m, 1H), 2.06-2.02 (m, 2H), 1.88-1.84 (m, 2H), 1.74-1.72 (m, 1H), 1.63-1.54 (m,
2H), 1.41-1.29 (m, 3H); BC{'H} NMR (100 MHz, CDCl;): ¢ 175.4, 148.1, 138.4, 135.8, 132.9,
128.2, 126.2 (Jc.r = 19.0 Hz), 123.8, 123.3, 121.9, 115.6, 70.4 (Jor = 65.0 Hz, 33.0 Hz), 47.0,
29.8, 29.7, 25.8; Anal. Calcd for CisHoF3;N,0,: C, 61.36; H, 5.44; N, 7.95%; Found: C, 61.50;

H, 5.49; N, 8.02%.

OH
N
H CO,Et

Ny

Ethyl 2-(8-benzamido-7-methylquinolin-5-yl)-2-hydroxyacetate (5a): Yellow gummy mass
(81%, 59.0 mg); R,= 0.50 (PE:EA = 80:20); 'H NMR (400 MHz, CDCl;): ¢ 9.57 (s, 1H), 8.79
(dd, J=4.4 Hz, 1.6 Hz, 1H), 8.50 (dd, J = 8.8 Hz, 1.6 Hz, 1H), 8.09-8.07 (m, 2H), 7.60-7.56 (m,
1H), 7.54-7.50 (m, 3H), 7.43-7.40 (m, 1H), 5.70 (s, 1H), 4.32-4.09 (m, 2H), 3.74 (br s, 1H), 2.52
(s, 3H), 1.16 (t, J = 7.2 Hz, 3H); *C{'H} NMR (100 MHz, CDCl;):  173.7, 166.0, 148.7, 142.6,
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134.6, 133.1, 132.4, 132.1, 130.8, 130.5, 128.8, 128.0, 124.7, 120.9, 71.0, 62.7, 20.6, 14.1; Anal.

Calcd for C,H50N,O4: C, 69.22; H, 5.53; N, 7.69%; Found: C, 69.01; H, 5.63; N, 7.57%.

OMe

OH
N
H CO,Et

Cl N\ /

Ethyl 2-(8-(4-chlorobenzamido)-7-methylquinolin-5-yl)-2-hydroxyacetate (5b): White solid
(75%, 59.7 mg); R,= 0.50 (PE:EA = 80:20); M.p. 162-163 °C; 'H NMR (400 MHz, CDCl;): ¢
9.62 (s, 1H), 8.77 (dd, J = 4.4 Hz, 1.6 Hz, 1H), 8.48 (dd, J = 8.4 Hz, 1.6 Hz, 1H), 8.02-7.99 (m,
2H), 7.52 (s, 1H), 7.49-7.45 (m, 2H), 7.42-7.39 (m, 1H), 5.68 (s, 1H), 4.29-4.10 (m, 2H), 3.70
(br s, 1H), 2.50 (s, 3H), 1.15 (t, J = 7.2 Hz, 3H); BC{'H} NMR (100 MHz, CDCl3): J 173.7,
164.9, 148.9, 142.8, 138.3, 133.1, 132.8, 132.3, 131.0, 130.4, 129.4, 129.0, 128.7, 124.6, 121.0,
71.0, 62.7, 20.6, 14.1; Anal. Calcd for C,;H9CIN,Oy4: C, 63.24; H, 4.80; N, 7.02%; Found: C,

63.09; H, 4.71; N, 7.15%.

4. References:

[1] a) C. J. Whiteoak, O. Planas, A. Company, X. Ribas, Adv. Synth. Catal. 2016, 358, 1679;

b) Y. He, N. Zhao, L. Qiu, X. Zhang, X. Fan, Org. Lett. 2016, 18, 6054.

5. Structure Determination (X-ray crystallographic data for 3d):

The white crystals of 3d was obtained by crystallization from a solution in
dichloromethane/petroleum ether after purification by column chromatography. Chemical

Formula: C21H2()N205.
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41

(70316)

Ci6 C1s

™ PLATON-Mar 22 07:56:03 2018 -

120 vbchem293SP 21/n R =0.11 RES= 0 -35X

ORTEP (with 50% probability) diagram for the structure ethyl 2-hydroxy-2-(8-(4-
methoxybenzamido)quinolin-5-yl)acetate (3d).

Wavelength 0.71073 A

Formula C21 H20 N2 O5

Crystal system Monoclinic

Space group P21/n

Unit cell dimensions a=28.809(11) A a=90°
b=12.652(16) A B=91.413(13)°
c=1637(2) A v =90°

Volume 1824(4) A3

Z 4

R-factor (%) 11.41

The crystallographic data have been deposited with the Cambridge Crystallographic Data
Centre as supplementary publication with a CCDC reference number CCDC 1831821.
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6. NMR spectra for the synthesized products
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GE a
B 1.20
- | JJ J | ——— | |
1 L] L] T L) L) T 1 1 T I T 1 1 T T 1 1 L] 1
190 180 170 160 150 1400 130 120 110 100 90 80 70 &0 50 40 30 20 10 ppm
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Current Data Farameters
HAME Dr. A HAJRR 2017
EXPHO 143
PROCHO 1
F2 = Acqguisition Paramstars
Date_ 20171106
Time 20.21
0 THSTRIN spect:
D PROBED 5 mm PABBO BBS
H FULFROG :ggﬁn
N T &
H SOLVENT mcag
HE L
GOQEt gal 240348 %f H
H -4 z
31 g f'; FIDRES 0.733596 Hz
A D.EBLSTAd sec
RG 53.46
o) 20,800 usec
DE .50 usec
TE 976 K
DL 2.00000000 sec
Bl 0. 03000000 sec
DO 1
=s=ssses CHANMEL [] sssssses
EFOl 100. 6278588 MHz
HuCl 13¢
Pl 8,90 ussc
PLW1 54, 00000000 W
memeases CHANMEL 7 sssssce=
SFOZ 400. 1516006 MHAz
NOCZ 14
CPDPRG[2 waltzlE
BFCFDZ 30.00 usec
PLWZ 12, 00000000 W
FLW12 ©,32231000 W
PLW13 0. 16212000 W
F! = Processing parameters
21 16384
8F 100, 61TTETS MHz
WDW EM
S4B
] 1.00 Hz
=]
B 1.20
1 T T il | T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 T0 a0 50 40 0 20 10 ppm
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Curpent Data Paramevters
HAME De R HATRA 2017
EXPHO 1825
PROCHO 1
F2 - Aocguisition Parametecs
Date 20171105
Time 13,50
INSTRIM apact
FROEHD % mm PABBD BB/
FULFROG zgpgdd
Q ™ A2TEA
OH SOLVENT COCll
F c HS A0
3 M LS 2
H SWH 24039461 Hz
CO,Et FIDRES 0.7335%6 kz
AQ 06815744 sec
3k M Y G 135.7
N oW 20,000 usec
LCE 6. 50 usec
TE 207,21 K
ol 2_ 000000 mec
D1l 003000000 gec
TDD 1
mmemmmee CHAHHEL £l sssssss
SFOL 100.6278588 MHz
ML 13C
Fl 8,50 usec
FLW1 54 00000000 W
snanmuas CHAHHEL 7 =esmmm==
SP0Z 400.1516006 HHZ
BUCE 1H
CPDPRG(2 waltzlé
POFD2 30.00 usec
FLWZ2 1200000000 W
PLW1Z 0.32231000 W
ELW13 0.16212000 W
F2 = Processing paranmgbars
5I 16384
&F 100.6177850 MHz
WIW EM
f- ] o
LB 1.00 HE
GB o
BC 1.20
T T T T T T T T T 1 T T T T T T T T ! L}
180 180 170 160 150 140 130 120 110 100 90 B0 0 &0 a0 40 a0 2Q 10 ppm
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Current Data Parameters
HAME br A HAJRA 2017
EXFHD 17177
PROCMD 1
Fl = Aoquisition Paramaters

Q Dats_ 20171101
OH Time 15.33
IHSTRIM spect
i M
z El]
N CO,Et o e
Ph M MENT CDCL3
v/ s “
SWH 24038.461 Hz
FIDRES 0, 733596 Hz
A 0.6815T44 sec
RG 106.66
o 20.800 usec
DE 6.50 usec
TE 255.1 K
o1 2.00000000 sec
011 0. 03000000 sec
ToQ 1
mEmmmz=a L £l m=me———
SFOL 100. 6278568 MHx
W1 13C
Fl 4,90 gsee
FLW1 S54. 00000000 W
—— | AT - —
P2 400,1516006 MHz
NUC2 1R
CPDPRG[2 waltzlb
PCPDE 0. 00 usac
PLWZ 12.00000000 W
PLW1Z 0.32231000 W
PLNLY 0.16212000 W
F? - Processing parameters
81 16384
8F 100.6L77865 MHz
WD EM
3E5B ]
LR 1.00 Bz
GB o
PC 1.20
T T T T T T T I T T el 1 L 1 1 ) T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 a0 30 20 10 ppm
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122
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LSk
29Tk
SLE'F
Ll
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589°%

9859
0659
S65°9
BES "D
0sz"L
00E"L
60E"L
0TS L
0Z5"L
TE5°L
EFS "L
ELS°L
£65°L
BT L
TES"L
£E5°L
055°8
£65°0
TLs"8
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kLG8
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6878
BGE "8
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8068
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Current Data Paramaters
HAME Dr.A.HAJRA 2017
EXPHD 178%
PROCKD
F2 - Aeguisltion Parameters
Date_ 20171102
Time 17.2%
THSTRIM apect
FROBHD S ma PABBO BES
PULPROG zgpalo
T 12768
SOLVENT ChC12
| 1] BOO
ps 2
SWH 24038 _4€1 Hz
FIDRES 0.7335%96 Hz
AQ 0. 6815744 sec
RG 135.7
Dw 20.600 usec
DE 6.50 uses
TE 297.6 K
o1 2. 00000000 sac
o1l 0.03000000 sac
TRa 1
memmmmee CHANMEL ]l =sesscee
SFoL 100.6276%88 MHz
HOCL 13
Pl 8.90 usec
PLHL 5400000000 W
[T r— EL £2 f—
SP02 400.1516006 MHz
HOC2 14
CPLPRGI2 waltzlé
PCPDZ 90.00 usec
PLN2 12.00000000 W
PLNLY 0.32231090 W
PLH1E 0.16212000 W
F2 - Processing parameters
Bl a4
SF 100.6L77845 MEz
oo ]
S5 [}
LB 1.00 Hz
GB 0
Pc 1.30
i Py

T
190

T
180

T
170

1
160

T
150

T T T T
140 130 120 110

T
100 S0 80 70

S41

pm



#8543
GZL g
arL’g
0TE"d
PIE'S
0Ze'a
PZE'3
66—

OH

0,Et

ZT

3n

|

i)

[

:

rﬂ.
=1
-

542



-y - R =T el o B
-rﬂ: = R R -l T WA ey T} = ™ = o
il ] a LRl el il - I 1 ] -qu m ﬂ mw o %
.~ - ME TN D e o - o u - o
e Il o e e e -~~~ Er} - ] —
Current Dats Parameters
HAME D A HAJRA 2017
EXPHO 2114
PROCHO 1
F2 - hoquisitlon Parameters
Date_ 20171212
Time 20.12
OH THSTRIM apect
FROBHD 5 mm PRBBO BB/
N PULPROG zgpgl0
H ™o iNen
O,Et SOLVENT COC13
NS 160
n N Y/ oS 2
N SHH 24038461 Hz
FIDRES 0.7335%6 Hz
M 2.6815744 sec
RiG 77.59
0] 20,800 usec
DE 6.50 usec
TE 296.5 K
ol 2.00000000 sec
nll1 0.03000000 sec
TOO 1
==ssmz=z= CHAMNEL {1 sw=ezzs=s
SFol 100. 6276588 MHz
RuUC1 13¢
Fl E_90 usac
BLW1 54.00000000 W
munssees CHANMEL 3 ssssemae=
S0z 400. 1316006 MHz
RINCZ 18
CPDPRG[2 waltzlé
PCPD2 50.00 usec
PLW2 12.00000000 W
PLW12 0.322310040 W
PLW13 0.16212000 W
F2 - Proceasing parimsters
51 16384
sF 100, 61T7TH63 MHz
WO EM
35B o
Le 1.00 §:
GB o
PC 1.00
-1—[ J- | A i
T kit | T T T T T L] T T I 4 T T T T T T T 1
130 180 170 160 150 140 130 120 110 100 90 B0 T0 &80 50 40 30 20 10 ppm
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Current Data Paraméters
HAME DE.A.HAJAA 2017
EXFRC 2139
PROCND 1
F2 - mcquisition Paraneters
Date_ 20171216
O Time 17.56
OH INSTRIM spact
)L PROBHD 5 mm PABBD BB/
M PULPROG zgpg30
H i I2T6R
CO,Et oo T
M 1] '3
Jo Ny 4 SWH 24038461 Kz
FIDRES 0.733506 Hz
RO 0. 6815744 sec
Ris 146,91
W 20.800 usec
DE 6.50 usec
TE 257.1 K
ol 200000000 ses
Dl 0.03000000 sSec
T 1
mmmmmme= CHAMMEL fl =z=z=====
SFO1 100.62TASER MHz
NUC1 13
Pl 8.50 usec
PLW1 5400000000 W
------ HANNEL [ sssssssa
SFO2 400, 1516006 MHzZ
N2 1H
CPOPRG( 2 walkzlé
POPD2 0. 00 usec
PLMZ 12.00000000 W
PLM1Z 0.32231000 W
PLW13 0.16212000 W
FZ = Proceasing paramsters
51 16384
SF 100, 6177980 MHz
WO EM
558
TR 1.00 Hz
GH
P 1.00

L) L] L) T T T T ) T T 1

T T T T 1 T T T T
190 180 170 160 150 140 130 120 110 100 50 80 T 60 50 40 30 20 10 ppm
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Dr.A.HAJRR 2017
X PHO 2150
PROCHO 1
F2 - Aoquisition Parameters
Date_ 20171218
Tima 18.14
INSTRUM spect
PROBHD % nm PABBO BB/
o BULPROG zgdc
OH T 12768
SOLVENT CDCLA
H Hs 1024
DE 2
CDzE'f SWH 24039.461 Mz
p N FIDRES 0.7335%6 Hz
A .'{ g 0. 6815744 sec
[ 106. 66
[ 20880 usec
bE 6.50 usac
TE 2%7.0 K
o 2.00000000 sec
oii1 0. 03000000 sea
TDO 1
=mmmenee CHANNEL £l sessss==
SFOL 100.62TESEE MHz
NUCL 13¢
Pl .90 usac
PLI] 54, 00000000 W
wezzcsss CHANNEL ] sscscamm=
SF02 A00. 1516006 MHz
WOC2 1K
CFOERG([2 waltzlé
PCPDZ 90,00 usec
BLWZ 12. 00000000 W
PLWlZ 0. 32231000 W
F2 = Processing parametecs
g1 16384
BF 100. 6177843 MHz
WO EH
S5B o
LB 1.00 Hz
GB 1]
P 1.40
T T L] T T T T T T T T =il T T T T Ll T I 1
150 180 170 160 150 140 130 120 110 100 kD] a0 70 =11} S0 10 30 20 10 ppm
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\1/ 'l ‘ | | | Current Data Parameters
RA 2017
EXPHO 2126
PROCNO 1
FI = Rogquisition Parameters
Date_ 20171214
Tima 13.34
IHSTRUM spect
FROBHD 5 mm PABBO B8/
[} PULERDG zgpgad
OH ™ 32768
SOLVENT cocLd
N - 649
H CO4Et SWH 24038, 461 Hz
FIDRES 0.733596 Hz
3q M /r AD 0.6818T44 sec
"3 RG 11.59
[+ 20_B00 usec
DE £€.50 usec
TE 295.T K
ol 2.,00000000 sec
b1l 4.03000000 sec
T 1
mmmeeee- CHANNEL fl =romsses
SFO1 100.6278588 MElz
HOEL 13c
Fl1 8,50 usec
FLW1 5400000000 W
messmsssn CHANNEL {3 ssssasas
SFOZ 400. 1506006 MEHT
NUCZ pi
CPDPRG [2 waltz1§
PCED2 90,00 usec
FLWZ 12.00000000 W
PLW12 0.32231000 W
PLWLI 0. 16212000 W
F2 - Processing pacanetecs
81 16384
aF 100.617TEST MH:
i) EN
258 1]
LR 1.00 Hz
Ge [
BC 1.09
L
R - e
Ll 1 T T T T T L} T T 1 T T T T T I 1 T 1
130 180 170 160 150 140 130 120 110 100 S0 BO 10 &0 50 40 £l 20 10 ppm
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Current Data Parameters
HAME Dr. A, HAJRR 2018
EXFHO 145
FROCHO 1
F2 = Acquisition Parametera
O Date_ 20180119
OH Time 13.24
INETROM spect
M FROBHD 5 mm PABBD BB/
| PULFROG zgde
Fg ™ 32768
3 N SOLVENT CODCL3
r LE Ban
v A v :
SWH 2403E,46]1 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
R 148,91
[ 20.B0D uses
bE %.50 usec
TE 28M.2 K
ol 2.00000000 sec
011 0.03000000 sec
OO 1
sussssss CHAMNEL fl ==sas===
P01 100. 6278588 MHz
RUC1 Lac
Pl 8.90 usec
PLW1 54, 00000000 W
==mmmm=s CHANNEL {2 ===se=e
SFOZ 400.1516006 MHz
NuCZ 1H
CPDERG|2 waltzlé
PCPO2 20,00 usec
PLWZ 12, 00000000 W
PLH12 0,32221000 W
FZ - Processing parameters
51 163684
SF 100. 6177836 MHz
Wi EM
SEB 0
LE 1.00 Hz
GB ]
BC 1.00
T T il BAAARLLALY R | RRRARRNL) AR | T T T T T T AARAAS Rasas sl Sot [Ty T T
120 180 170 160 150 140 130 120 110 100 a0 BO 10 a0 50 40 30 20 ppm
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Current Data Parameters
HAME Dr A HAJRR 2018
EXFHOD 156
PROCHD 1
F2 = Roguisition Paramebers
Date 20160120
OH Time 13.44
M INSTRUM apect
H PROEHD 5 mm PREBOD ERS
Fs PUILEROG 2qdc
N D 127648
SOLVENT CDCL
s N HE 200
ns 2
SHH Z403E. 461 Hz
FIDRES 0,733596 Hz
Al 0.6B1574d =ec
RG 135.7
[E ] 20,800 usec
LE 6.50 usec
TE 29.9 K
ol 2.00000000 sec
Dil 3, 03000000 sec
TN 1
smmmmm—— CHAMMEL £l m=m==m=——
SF01 100.62TA58E HH2
HUC1 13C
Pl 4,50 usac
FLW1 54, 00O0O0R00 W
emmmmmme CHANNEL £2 =sssss==
SFOZ 400, 1516006 Miz
HUCZ 1
CEDPRG([2 waltzlh
BCPD? 90.00 uszec
BLWZ 1200000000 W
PLE1Z 032231000 W
F2 - Procassing parameters
a1 16364
3F 100.6177646 MHz
WowW EX
858 o
LE 1.0 Hz
GH 1]
FC 1.00
1 I }i L l A
il el Ay . iy L
T T T T T T T T T T T T ikt T T T T T
150 180 170 160 150 140 130 120 110 100 a0 =21 70 al 50 40 30 20 PEm
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Current Data Parameters
HAME Dr . A.HAJRA 2018
EXENO 36
PROCHO L
FZ = Aequisition Peraméters
o Me Date_ 20180104
OH Time 10.52
IRSTRUM apect
M PROBHD 5 mm PABBO BB/
H > “Bha
O
N CDzEt SOLVENT CD(.’;E
HE El
Ja v DS 2
SWH 24038461 Hz
FIDRES @, TAI596 Hz
A 0.6815744 sec
RG 77,59
D 20.BQ0 usec
DE €.50 usec
€ 292.9 K
o1 2. 00000000 sec
D11 0. 03000000 sec
il 1
———essss CHANNEL ] =sssz=es
EFOL 100. 6278588 MHE
RUCL 13c
Pl 8.90 usec
PLWL £4.00000000 W
seemmmn= CHANNEL f2 ss=ssse=
SFO2 400.1516006 Mz
Huc2 1n
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLWZ 12. 00000000 W
PLWLZ 032231000 W
PLWL3 0.16212000 W
F2 - Processing parametera
51 16384
&F 100.6177875 MHz
WiW EM
5B [
LB L.00 Hz
=] o
BC L.40
| L , I —
I“”—L o v e
1 T T T L] T T T ) L L) ) ¥ I T T L T L] 1
190 180 170 160 150 140 130 120 110 100 90 B0 70 &0 50 40 30 20 10 ppm
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| | \WVW'// W i | Currant Data Paramstors
HAME br A HAJRA 2017
EXPND 2180
PROCND 1
F2 - Acquisition Paramsters
Date_ 20171221
Time 19.40
THETRUM

(9] Me PULPROG 2qpq30

T 32768

OH SOLVERT ©Cl3

N nz 32g
H COEt Eﬂ 24036.461 Az
cl N FIDRES 0.733596 Wz
b NS A 0.6B15TAL mec

RG TT.59

57} 20,800 waec
DE 6.50 usec
TE 295.8

ol 1.00000000 soc
011 . 03000000 sec
™D 1
snmmwese CHAMMEL f] ===ssss= a
SF01 100.627A5ER MHEZ
HUCY 13c

Bl 4.90 usec
PLE] 54, 00000000 W
sssmassss CHANNEL {2 s=essses
BFOZ 400, 1516006 MHz
Rucz n
CPDPRG | 2 waltrlé
BPCRDZ 90.00 usec
FLM? 12. 000000060 W
FLM12 0. 32231000 W
PLH13 . 16212000 W

F2 - Processing parametera
51 16384

EF 100, 6177066 Mz
WD EM

5B 4]

LB 1.00 Hz
GH [ 1]

PC 1.00

T T T T L] T T T

T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 £ [i] 20 10 ppm
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