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Materials and instruments

All reagents and chemicals were of analytical grade, purchased from Sigma-Aldrich and used
without further purification. MW-assisted reaction was carried out in a CEM-908010, 300-W
bench mate model laboratory MW reactor at room temperature. The MW power was set to
100 W for the reaction at 80 °C with high stirring. Progress of the reaction was monitored by
thin layer chromatography (TLC) coated with silica gel 60 F254. High-resolution mass data
were obtained using a Bruker micro TOF-Q II ESI instrument operating at ambient
temperature. A Bruker AMX 400 MHz NMR spectrometer was used to record the 'H-NMR,
I’N-NMR, BC-NMR spectral values of the products in DMSO-ds. TMS served as internal
standard for reporting the chemical shifts in d (ppm).



Products characterization data:
4-(2,3-Dihydroxyphenyl)-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-pyrazolo|3,4-
b] quinolin-5(4H)-one (4a): 94% Yield, White solid (282.56 mg); m.p. 119-121 °C; 'H
NMR (400 MHz, DMSO-d¢) 6 = 0.89 (s, 3H, CH3), 0.99 (s, 3H, CH3), 1.83 (s, 3H, CHj3), 1.89
(d, J=5.12 Hz, 1H, CH), 2.05 (d, J = 16.36 Hz, 1H, CH), 2.22 (d, J = 16.24 Hz, 1H, CH),
2.63 (d, J=5.28 Hz, 1H, CH), 5.25 (s, 1H, CH), 6.27 — 6.29 (m, 1H, CH), 6.50 (t, J = 3.28
2H, ArH), 7.37 — 7.39 (m, 1H, ArH), 7.52 (t, J = 1.72 Hz, 4H, ArH), 8.94 (s, 2H, OH), 9.59
(s, 1H, NH); 3C NMR (100 MHz, DMSO-d¢):11.69, 26.60, 28.19, 28.64, 31.91, 40.74,
50.09, 104.43, 109.53, 112.66, 119.27, 119.33, 123.12, 126.77, 129.31, 134.78, 136.44,
138.13, 141.28, 145.48, 145.98, 153.13, 195.65; SN NMR (40.55 MHz, DMSO-d¢) & = 9.59
(s, 1H, NH); HRMS of [C,5H,5sN303 +Na]* (m/z): 438.1734; Calcd.: 438.1794.

4-(2-(Trifluoromethyl)phenyl)-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-pyrazolo
[3,4-b]quinolin-5(4H)-one (4b): 93% Yield, Light yellow solid (240.98 mg); m.p. 136-137
°C; '"H NMR (400 MHz, DMSO-d¢) 6 = 0.91 (s, 3H, CHj3), 0.99 (s, 3H, CH3), 1.75 (s, 3H,
CH;), 1.93 (d, J = 16.04 Hz, 1H, CH), 2.14 (d, J = 16.04 Hz, 1H, CH), 2.51 (d, J = 8.24 Hz,
2H, CH,), 5.44 (s, 1H, CH), 7.27 — 7.39 (m, 4H, ArH), 7.40 — 7.53 (m, 5H, ArH), 9.44 (s, 1H,
NH); 3C NMR (100 MHz, DMSO-ds): 12.24, 26.69, 28.66, 31.86, 32.08, 40.67, 50.38,
103.25, 109.67, 120.56, 123.38, 123.80, 126.05, 126.69, 127.00, 128.73, 129.32, 132.00,
132.23, 136.44, 137.92, 145.79, 151.55, 193.59; I’N NMR (40.55 MHz, DMSO-d¢) 3 = 9.44
(s, 1H, NH); HRMS of [CycHy4 F3N3O +Nal*™ (m/z): 474.1776; Calcd.: 474.1769.

4-(2-Fluorophenyl)-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-pyrazolo|3,4-b]
quinolin-5(4H)-one (4¢): 94% Yield, Creamy solid (303.85 mg); m.p. 183-184 °C; 'H
NMR (400 MHz, DMSO-d¢) 6 = 1.00 (s, 3H, CH3), 107 (s, 3H, CHs3), 1.93 (s, 3H, CHj3), 2.04
(d, J=16.08 Hz, 1H, CH), 2.22 (d, J = 16.08 Hz, 1H, CH), 2.57 (d, J = 7.8 Hz, 2H, CH,),
5.31 (s, 1H, CH), 7.10 — 7.13 (m, 2H, ArH), 7.19 — 7.27 (m, 2H, ArH), 7.42 — 7.46 (m, 1H,
ArH), 7.54 — 7.60 (m, 4H, ArH), 9.52 (s, 1H, NH); 3C NMR (100 MHz, DMSO-dy): 11.58,
26.58, 28.87, 31.92 ,38.84, 40.09, 50.29, 102.97, 108.14, 123.12, 124.15, 126.85, 129.35,
130.10, 136.35, 138.03, 145.80, 152.12, 193.82; ’'N NMR (40.55 MHz, DMSO-d¢) & = 9.52
(s, 1H, NH); HRMS of [C,5sH4FN3;O +NaJ* (m/z): 424.1807; Calcd.: 424.1801.



4-0-Tolyl-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-pyrazolo[3,4-b]quinolin-
5(4H)-one (4d): 98% Yield, Creamy solid (323.98 mg); m.p. 200-201 °C; '"H NMR (400
MHz, DMSO-d¢) & = 0.90 (s, 3H, CHj3), 0.99 (s, 3H, CHj3), 1.70 (s, 1H, CH), 1.79 (s, 3H,
CHs3), 1.93 (t, J = 16.24 Hz, 2H, CH,), 2.14 (d, J = 16.12 Hz, 1H, CH), 2.59 (s, 3H, CH3),
5.12 (s, 1H, CH), 6.94 — 6.97 (m, 1H, ArH), 7.02 (s, 3H, ArH), 7.36 — 7.40 (m, 1H, ArH),
7.51 (t, J = 2.44 Hz, 4H, ArH), 9.36 (s, 1H, NH); 13C NMR (100 MHz, DMSO-dg): 11.96,
19.35, 26.61, 28.81, 31.93, 40.64, 50.39, 104.64, 110.46, 120.48, 123.02, 125.21, 125.91,
126.73, 128.93, 129.16, 129.32, 134.02, 136.30, 138.14, 145.87, 151.20, 194.15; ’'N NMR
(40.55 MHz, DMSO-dg) 6 =9.36 (s, 1H, NH); HRMS of [C,¢H,7N;0 +Na]* (m/z): 420.2061;
Calcd.: 420.2052.

4-(3,4,5-Trimethoxyphenyl)-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-pyrazolo
[3,4-b]quinolin-5(4H)-one (4e): 94% Yield, White solid (226.72 mg); m.p. 197-198 °C; 'H
NMR (400 MHz, DMSO-d¢) 6 = 1.01 (s, 3H, CHs), 102 (s, 3H, CH3), 1.91 (s, 3H, CH3), 2.03
(d, J=15.04 Hz, 1H, CH), 2.20 (d, J = 16.12 Hz, 1H, CH), 2.52 (d, J = 7.08 Hz, 2H, CH,),
3.59 (s, 3H, OCH3;), 3.70 (s, 3H, OCH3), 3.73 (s, 3H, OCHs), 4.95 (s, 1H, CH), 6.49 (s, 2H,
ArH), 7.33 — 7.39 (m, 2H, ArH), 7.50 (t, /= 3.64 Hz, 3H, ArH), 9.39 (s, 1H, NH); 13C NMR
(100 MHz, DMSO-dy): 12.22, 13.84, 26.37, 27.68, 29.18, 31.86, 35.82, 40.64, 50.34, 55.64,
59.85, 104.16, 104.49, 105.29, 109.15, 120.64, 123.07, 126.01, 129.31, 135.40, 135.94,
138.09, 143.61, 145.91, 151.74, 152.43, 152.46, 163.54, 194.13; ’'N NMR (40.55 MHz,
DMSO-d¢) 6 = 9.39 (s, 1H, NH); HRMS of [CysH3;N304 +Na]™ (m/z): 496.2218; Calcd.:
496.2212.

4-(3-Hydroxy-4-methoxyphenyl)-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-
pyrazolo[3,4-b]quinolin-5(4H)-one (4f): 92% Yield, White solid (259.52 mg); m.p. 239-
241 °C; 'TH NMR (400 MHz, DMSO-d¢) 6 = 0.93 (s, 3H, CHj3), 0.99 (s, 3H, CH3;), 1.90 (s,
3H, CHj3), 2.00 (d, J = 16.12 Hz, 2H, CH,), 2.14 (d, J = 16.08 Hz, 2H, CH,), 3.68 (s, 3H,
OCH;), 4.84 (s, 1H, CH), 6.57 — 6.61 (m, 2H, ArH), 6.73 (d, J = 8.12 Hz, 1H, ArH), 7.35 -
7.39 (m, 1H, ArH), 7.48 - 7.51 (m, 4H, ArH), 8.70 (s, 1H, OH), 9.34 (s, 1H, NH); '*C NMR
(100 MHz, DMSO-dg): 11.96, 26.77, 28.85, 31.88, 34.81, 40.64, 50.47, 55.55, 104.43,
109.77, 111.62, 115.12, 118.08, 120.53, 122.96, 126.68, 129.31, 136.09, 138.18, 140.55,
145.50, 145.86, 150.87, 193.99; >N NMR (40.55 MHz, DMSO-d¢) & = 9.34 (s, 1H, NH);
HRMS of [Cy6H,7N303 +Na]* (m/z): 452.1961; Calcd.: 452.1950.



4-(3-Methoxyphenyl)-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-pyrazolo|[3,4-b]
quinolin-5(4H)-one (4g): 96% Yield, White solid (291.35 mg); m.p. 176-178 °C; '"H NMR
(400 MHz, DMSO-dg) & = 0.94 (s, 3H, CHj3), 1.00 (s, 3H, CH3), 1.91 (s, 3H, CHj3), 2.00 (d, J
=16.12 Hz, 1H, CH), 2.16 (d, J = 16.12 Hz, 1H, CH), 2.51 (d, J = 4.96 Hz, 2H, CH,), 3.68
(s, 3H, OCH,), 4.95 (s, IH, CH), 6.65 — 6.67 (m, 1H, ArH), 6.74 — 6.79 (m, 2H, ArH), 7.13
(t,J=7.84 Hz, 1H, ArH), 7.37 — 7.39 (m, 1H, ArH), 7.50 (t, J = 3.44 Hz, 4H, ArH), 9.38 (s,
1H, NH); 3C NMR (100 MHz, DMSO-d¢): 12.01, 26.62, 27.70, 28.90, 31.90, 35.64, 50.37,
54.75, 104.07, 109.33, 110.41, 113.62, 119.86, 120.62, 123.05, 129.32, 136.09, 138.09,
145.93, 149.23, 151.47, 158.67, 158.92, 194.03; SN NMR (40.55 MHz, DMSO-d¢) 8 = 9.38
(s, 1H, NH); HRMS of [CycH,7N30, +Na]* (m/z): 436.2008; Calcd.: 436.2001.

4-(4-Ethylphenyl)-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-pyrazolo[3,4-b]
quinolin-5(4H)-one (4h): 95% Yield, Light yellow solid (291.15 mg); m.p. 246-248 °C; 'H
NMR (400 MHz, DMSO-dg) & = 0.93 (s, 3H, CH3), 0.99 (s, 3H, CH3), 1.12 (t, J = 7.56 Hz,
3H, CH;3), 1.88 (s, 3H, CHj), 1.98 (d, J = 16.08 Hz, 1H, CH), 2.15 (d, J = 16.08 Hz, 2H,
CH,), 2.50 — 2.54 (m, 2H, CH,), 4.94 (s, 1H, CH), 7.04 (d, J = 8.08, 2H, ArH), 7.10 (d, J =
8.08, 2H, ArH), 7.35 — 7.39 (m, 1H, ArH), 7.48 — 7.52 (m, 4H, ArH), 9.36 (s, 1H, NH); 1*C
NMR (100 MHz, DMSO-dg): 11.96, 26.75, 27.66, 28.84, 31.92, 35.22, 40.63, 50.40, 104.35,
109.60, 120.57, 123.00, 126.72, 127.17, 127.36, 129.15, 136.06, 138.14, 140.69, 145.02,
145.88, 151.29, 193.99; SN NMR (40.55 MHz, DMSO-dg) 6 = 9.36 (s, 1H, NH); HRMS of
[Co7H29N30 +Na]* (m/z): 434.2215; Calcd.: 434.2208.

4-(4-Methoxyphenyl)-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-pyrazolo[3,4-b]
quinolin-5(4H)-one (4i): 94% Yield, White solid (285.86 mg); m.p. 221-223 °C; '"H NMR
(400 MHz, DMSO-d¢) & = 0.92 (s, 3H, CHj3), 0.99 (s, 3H, CHj3), 1.85 (s, 1H, CH), 1.87 (s,
3H, CH;3), 1.98 (d, /= 16.12 Hz, 1H, CH), 2.14 (d, /= 16.12 Hz, 1H, CH), 3.19 (s, 1H, CH),
3.68 (s, 3H, OCH3), 4.93 (s, 1H, CH), 6.77 (d, J = 8.64 Hz, 2H, ArH), 7.10 (d, J = 8.64, 2H,
ArH), 7.35 - 7.39 (m, 1H, ArH), 7.51 (t, J = 2.44, 4H, ArH), 9.34 (s, 1H, NH); 3C NMR
(100 MHz, DMSO-dg): 11.91, 26.69, 27.67, 28.85, 31.89, 34.71, 47.73, 50.42, 54.85, 104.38,
109.77, 113.14, 120.56, 122.99, 126.69, 128.42, 128.88, 129.15, 129.30, 136.10, 138.16,
139.92, 145.91, 150.98, 157.08, 193.97; ’N NMR (40.55 MHz, DMSO-d¢) 8 = 9.34 (s, 1H,
NH).



1,4-Diphenyl-3,7,7-trimethyl-6,7,8,9-tetrahydro-1H-pyrazolo[3,4-b]quinolin-5(4H)-one
(4j): Yield 91%. White solid (32.60 mg); m.p. 190-192 °C; 'H NMR (400 MHz, DMSO-dy)
0 =1.00 (s, 3H, CHs), 1.05 (s, 3H, CHs), 2.02 (s, 3CH, CHj3) 2.18 (d, J = 6.64 Hz, 2H, CH,),
2.36 (s, 2H, CH,), 5.13 (s, 1H, CH), 6.53 (s, 1H, NH), 7.09 — 7.14 (m, 1H, ArH), 7.23 (t, J =
7.36, 2H, ArH), 7.28 (d, /=7 Hz, 2H, ArH), 7.47 (s,5H, ArH), 9.36); 3C NMR (100 MHz,
DMSO-d¢): 12.12, 27.40, 28.22, 29.02, 32.61, 36.12, 42.51, 48.58, 50.84, 104.83, 112.21,
121.17, 122.90, 126.01, 126.07, 127.13, 127.55, 127.71, 127.94, 127.96, 128.11, 129.05,
129.97, 135.70, 137.76, 146.33, 147.58, 148.72, 195.38; 1N NMR (40.55 MHz, DMSO-dy) 6
=6.53 (s, 1H, NH); HRMS of [C,5H,5N30 +Na]* (m/z): 406.1901; Calcd.: 406.1895.

4-(Pyridin-3-yl)-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-pyrazolo|3,4-b]
quinolin-5(4H)-one (4Kk): Yield 94%. Brown solid (337.17 mg); m.p. 239-241 °C; 'H NMR
(400 MHz, DMSO-d¢) 6 = 0.91 (s, 3H, CHs), 1.00 (s, 3H, CHs3), 1.87 (s, 3CH, CHj3) 2.00 (d, J
=16.16 Hz, H, CH), 2.17 (d, /= 16.12 Hz, 1H, CH), 2.52( d, J=10.16 Hz, 2H, CH,), 5.04
(s, 1H, CH), 7.25 — 7.28 (m, 1H, ArH), 7.38 — 7.42 (m, 1H, ArH), 7.52 (d, J = 4.24 Hz, 4H,
ArH), 7.56 — 7.58 (m, 1H, ArH), 8.31 (dd, J = 1.48, 3.2 Hz, 1H, ArH), 8.48 (d, /= 1.88 Hz,
1H, ArH), 9.52 (s, 1H, NH); '3C NMR (100 MHz, DMSO-dy): 12.33, 27.20, 29.19, 32.45,
34.01, 41.07, 50.77, 103.64, 109.14, 121.09, 123.75, 123.79, 127.43, 129.70, 129.81, 135.46,
136.82, 138.53, 143.12, 146.38, 147.26, 149.39, 152.32, 194.48; S'N NMR (40.55 MHz,
DMSO-dg) 6 = 9.52 (s, 1H, NH); HRMS of [C,4H4N4,O +Na]* (m/z): 407.1859; Calcd.:
407.1848.

4-(3,4-Dihydroxyphenyl)-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-pyrazolo|3,4-
b]quinolin-5(4H)-one (41): 95% Yield, Pale red solid (285.57 mg); m.p. 216-217 °C; 'H
NMR (400 MHz, CDCl;) 6 = 0.95 (s, 3H, CHj3), 1.00 (s, 3H, CH3), 1.91 (s, 3H, CHj3), 1.99 (d,
J=16.12 Hz, 1H, CH), 2.16 (d, J = 16.08 Hz, 1H, CH), 2.49 (d, J = 3.48 Hz, 2H, CH,), 4.81
(s, 1H, CH), 6.47 (d, J = 8.04 Hz, 1H, ArH), 6.57 (t, J= 6.52 Hz, 2H, ArH), 7.36 — 7.39 (m,
1H, ArH), 7.50 (t, J= 15.44, 4H, ArH), 8.53 (s, 1H, OH), 8.62 (s, 1H, OH), 9.30 (s, IH, NH);
13C NMR (100 MHz, CDCls): 12.47, 19.01, 27.27, 29.38, 32.37, 35.23, 41.16, 51.02, 56.51,
105.16, 110.49, 115.32, 115.68, 118.79, 123.42, 127.47, 129.82, 136.59, 138.71, 139.48,
143.48, 145.02, 146.47, 151.23, 194.55; SN NMR (40.55 MHz, CDCl;) 6 = 9.30 (s, 1H,
NH); HRMS of [C,5H,s F3N3O3 +H]* (m/z): 416.1319; Caled.: 416.1331.



4-(3-Fluorophenyl)-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-pyrazolo[3,4-b]
quinolin-5(4H)-one (4m): 93% Yield, White color solid (300.62 mg); m.p. 204-205 °C; 'H
NMR (400 MHz, CDCls) 6 = 0.91 (s, 3H, CHs), 0.96 (s, 3H, CHs), 1.98 (s, 3H, CH3), 2.10 (d,
J=18.92 Hz, 2H, CH,), 2.28 (s, 2H, CH,), 5.05 (s, 1H, CH), 6.72 — 6.76 (m, 1H, ArH), 6.85
(d, J=10.08 Hz, 1H, ArH), 6.95 (s, 1H, NH), 7.02 (d, J = 7.56 Hz, 1H, 7.18 (s, 1H, ArH),
7.26 (d, J = 3.24 Hz, 1H, ArH), 7.32 (t, J = 2.44 Hz, 1H, ArH), 7.65 (d, J = 9.24 Hz, 1H,
ArH) 7.77 (d, J = 7.68, 1H, ArH); 3C NMR (100 MHz, CDCls): 12.08, 27.31, 29.00, 32.53,
36.01, 42.27, 50.67, 104.24, 111.40, 123.14, 124.48, 125.73, 125.76, 127.65, 129.86, 135.72,
137.69, 147.53, 149.78, 161.30, 161.75, 163.75, 164.19, 195.71; SN NMR (40.55 MHz,
CDCl;) 6 = 6.95 (s, 1H, NH). HRMS of [Cy;sHy4 FN;O +Na]™ (m/z): 424.0843; Calcd.:
424.0836.

4-(4-Fluorophenyl)-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-pyrazolo|3,4-b]
quinolin-5(4H)-one (4n): 94% Yield, Ash solid (303.85 mg); m.p. 221-223 °C; 'H NMR
(400 MHz, CDCL3) 6 = 0.91 (s, 3H, CHj3), 0.97 (s, 3H, CH3), 1.92 (s, 3H, CH3), 2.09 (d, J =
7.24 Hz, 2H, CH,), 2.28 (s, 2H, CH,), 5.04 (s, 1H, CH), 6.60 (s, 1H, NH), 6.84 (d, /= 8.6 Hz,
2H, ArH), 7.18 (d, J=10.32 Hz, 2H, ArH), 7.39 (s, 5H, ArH); 13C NMR (100 MHz, DMSO-
de): 12.14, 27.32, 28.99, 32.57, 35.48, 42.44, 50.82, 104.53, 111.98, 114.68, 114.89, 122.87,
124.44, 127.48, 129.36, 129.44, 129.93, 135.60, 137.95, 142.28, 142.31, 147.54, 148.82,
159.97, 162.39, 195.42; >SN NMR (40.55 MHz, CDCL3) 6 = 6.60 (s, 1H, NH); HRMS of
[CysHog FN3O +Na]™ (m/z): 424.1101; Caled.: 424.1109.

4-(4-Bromophenyl)-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-pyrazolo[3,4-b]
quinolin-5(4H)-one (40): 92% Yield, White solid (229.28 mg); m.p. 190-192 °C; 'H NMR
(400 MHz, CDCls) 6 = 0.91 (s, 3H, CHj3), 0.98 (s, 3H, CHj3), 1.92 (s, 3H, CHj3), 2.10 (d, J =
8.64 Hz, 2H, CH,), 2.28 (s, 2H, CH,), 5.04 (s, 1H, CH), 6.55 (s, 1H, NH), 7.14 (d, J = 3.92
Hz, 4H, ArH), 7.39 — 7.41 (m, 5H, ArH); >*C NMR (100 MHz, CDCls): 12.16, 27.34, 29.00,
32.59, 35.70, 42.47, 50.82, 104.26, 111.76, 122.87, 124.54, 127.52, 128.21, 129.39, 129.59,
129.95, 130.91, 131.62, 135.61, 137.90, 144.97, 147.51, 148.89, 195.34; SN NMR (40.55
MHz, CDCl;) & = 6.55 (s, 1H, NH). HRMS of [C;5H,4 BrN3;O +Na]* (m/z): 484.2441; Caled.:
484.2445.

4-(4-Chlorophenyl)-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-pyrazolo[3,4-b]
quinolin-5(4H)-one (4p): 96% Yield, White solid (284.89 mg); m.p. 175-176 °C; 'H NMR



(400 MHz, CDCl3) 6 = 0.91 (s, 3H, CH3), 0.98 (s, 3H, CH3;), 1.92 (s, 3H, CH3), 2.10 (d, J =
8.64 Hz, 2H, CH,), 2.28 (s, 1H, CH,), 5.04 (s, 1H, CH), 6.55 (s, 1H, NH), 7.14 (d, J = 3.92
Hz, 4H, ArH), 7.39 — 7.43 (m, 5H, ArH); 3C NMR (100 MHz, CDCly): 12.16, 27.34, 29.00,
32.59, 42.47, 50.82, 104.26, 111.76, 121.18, 122.87, 124.54, 127.52, 129.21, 129.39, 129.95,
130.91, 131.62, 135.65, 137.90, 144.97, 147.51, 148.89, 195.34; 'N NMR (40.55 MHz,
CDCl3) & = 6.55 (s, 1H, NH). HRMS of [C,sHy4 CIN;O +Na]* (m/z): 440.0818; Calcd.:
440.0813.

4-(3,4-Dimethoxyphenyl)-3,7,7-trimethyl-1-phenyl-6,7,8,9-tetrahydro-1H-pyrazolo|3.,4-
b]quinolin-5(4H)-one (4q): 96% Yield, Red solid (256.05 mg). m.p. 235-237 °C. 'H NMR
(400 MHz, CDCl3) 6 = 0.94 (s, 3H, CHs), 0.98 (s, 3H, CH3), 1.99 (s, 3H, CH3), 2.11 (d, J =
17.92 Hz, 2H, CH,), 2.33 (d, J = 19.08 Hz, 2H, CH,), 3.73 (s, 3H, OCH3), 3.76 (s, 3H,
OCH,), 5.02 (s, IH, CH), 6.67 — 6.71 (m, 3H, ArH), 6.81 (s, IH, NH), 7.40 — 7.46 (m, 5H,
ArH); BC NMR (100 MHz, CDCls): 12.06, 14.42, 20.59, 29.15, 32.54, 35.52, 42.41, 50.82,
55.79, 104.91, 111.00, 111.74, 119.96, 121.17, 123.01, 127.71, 129.05, 129.97, 135.93,
139.24, 139.28, 147.28, 148.55, 195.61; ’N NMR (40.55 MHz, CDCl;) 6 = 6.81 (s, 1H, NH).
HRMS of [Cy7H29N303 +H]* (m/z): 443.3232; Caled.: 443.3230.

4-(Thiophen-2-yl)-3,7,7-trimethyl-1-phenyl-7,8-dihydro-1H-pyrazolo[3,4-b]quinolin-
5(4H)-one (4r): Yield 94%. Yellow solid (326.17 mg); m.p. 218-219 °C; '"H NMR (400
MHz, CDCls) 6 = 1.05 (s, 3H, CHs), 1.06 (s, 3H, CH3), 2.18 (s, 3H, CHj3), 2.21 (s, 2H, CH,),
2.35 (s, 2H, CH,), 5.50 (s, 1H, CH), 6.87 (d, J = 5.24 Hz, 2H, ArH), 7.07 (t, J= 10 Hz, 2H),
7.34 (s, 1H, NH), 7.47 (d, J = 3.42 Hz, 4H, ArH); *C NMR (100 MHz, CDCl;): 12.12,
27.30, 29.17, 30.58, 32.51, 42.23, 50.75, 104.13, 111.58, 121.21, 123.00, 123.54, 123.63,
126.42, 127.58, 129.90, 135.80, 137.73, 147.45, 149.22, 151.11, 195.45; SN NMR (40.55
MHz, CDCls) 6 = 7.34 (s, 1H, NH).
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ISN'NMR spectra of compound 4a
Elemental Composition ﬁeport Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
IMonoisotopic Mass, Even Electron lons
13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:25-30 H:25-30 N:0-5 0O:1-5 Na:1-1
FP-17 23 (0.742) Cm (161)
TOF MS ES+
3.60e+005
e 438 1794
%_
] 439.1828
] 436 1644
0’435-2087 437.1678 440.1839 441 1739 4433302 4472161
4350 | 4360 | 4370 | 4380 | 4300 | 4400 | 4410 | 4420 | 4430 | 4440 | 4450 = 4460 | 4470
c. Mass mDa FEM DEE i-FIT i-FIT (Morm) Formula
1794 14.5 63 -25 H25 N3 Na

HRMS spectra of compound 4a
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
82 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:25-30 H:20-25 N:0-5 0O:1-5 Na:1-1 F:1-5
FP-13 22 (0.709) Cm (1:61)
TOF MS ES+
9 59e+005
100— 4741776
%
i 475.1800
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R R R L A R A R A L I R I R I R R R RS AR A RSN ARl RN RAARS Ran sy RARs Ran L)
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Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

s
1
i
[
1
1
~
=
1
fis
I
~1
Lo
~1
1
-
1
(%)
S
3
I
I3
3
]
'
]
[¥%)




HRMS spectra of compound 4b
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SN NMR spectra of compound 4¢
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min=-1.5, max = 50.0
Element prediction; Off
Number of isctope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
122 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:25-30 H:20-25 N:0-5 0O:1-5 F:1-5 Na:1-1
FP-14 7 (0.202) Cm (1:61)
TOF MS ES+
5 28e+005
100- 424 1807
%
1 4251844
] 4261874
i 406.1904 419 1585 412.1559 413.1522 4202068 421.2102 429.3163 4372323 440.1550 i
o e St T I T T e o R o e e T e e T

407.5 410.0 4125 415.0 4175 420.0 4225 4250 4275 430.0 4325 435.0 4375 440.0

Calc. Mass mbDa PEM CBE i~wr i-FIT (Norm) Formula

H24 N3 O F Na

HRMS spectra of compound 4c¢
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5 max =50.0
Element prediction; Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
18 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:25-30 H:25-30 N:0-5 0O:0-5 Na:1-1
FP-12 2 (0.034) Cm (1:61)
TOF MS ES+
3.71e+005
e 4202061
%
] 1421 2006
o 4061907 411.15895 15544131521 2221254232164 407 1360 429 3166 i i B
St ———7 71— 7=
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HRMS spectra of compound 4d
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

9 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:25-30 H:30-35 N:0-5 0O:1-5 Na:1-1

FP-18 17 (0.540) Cm (1-61)

TOF MS ES+
1.98e+005
g 4962218
%
1 497.2249
G—494.|2068 4952108 4982279 106 5335 504.1013 20°-0983 506.0097 507 0965 508 0084 "
e e e T e e e e e e e e e e
494.0 496.0 498.0 500.0 502.0 504.0 506.0 508.0

mDa PEM DBE i-FIT i-FIT (Norm) Formula

C28 H3 N3 04 Na
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HRMS spectra of compound 4e




LEEE'0 ——
65660 —

S206°L

ECI6 L ——
$i0E

2Lz
visrs—

eI T

ELrEYr —

Fore’'s —

——

SEQ”

Ll'

000"

'"H NMR spectra of compound 4f

9E0°
S66°

0

GE6"
reo0E |

:

89.L6°0

1866°0Q

[ppm]

Qct17-2018-5BJ-Mandla 22 1 C:\BrukerTopSpind.0.6\examdata

FPZ-13

L8988 LL —

SLLIL9Z —
BLiGH B —
£588° L€ —
rSLE'FE —

OGLP 0S5 —
SEG9°'GS —

BSEF Ol ——

OZLL 60 —
FPLSOLLL —
299ZL°SLL —
erg08LL —
SSES O ——
8ros el —
rZgo el —
s8le'sZL ——

ZO60°95L ——
LFEL BEL ——
PLGG OVl —
rZOg STl

ozeEsrL —

PELBOGL —

0S66°E6L —

I
[ppm]

I
100

13C NMR spectra of compound 4f




i i : j | | "
L E
o
[ &
I
Lo
. -8
-]
— o
L (2]
[ o
—Q
[ @
T T T T T T T T T T T ‘ T ‘ T
8 6 4 2 F2 [ppm]
SN NMR spectra of compound 4f
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
12 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:25-30 H:25-30 N:0-5 0O:1-5 Na:1-1
FP-15 22 (0.708) Cm (1:61)
TOF MS ES+
6 42e+005
100- 452.1961
%
E 453.1999
i 454 2029
(}_ 438.2408 4433323 457.3465 468"1704”46917%7;
I S e S e e o e e S T I s e o
4400 4425 4450 4475 450.0 4525 455.0 4575 460.0 4625 465.0 4675 470.0
Mass alc. Mas mDa PEM DBE 1-FIT i-FIT (Norm) Formula
452.1961  452.195 el Fuil 14.5 29.1 C26 H27 N3 03 Na

HRMS spectra of compound 4f
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13C NMR spectra of compound 4g
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ISN NMR spectra of compound 4g
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max =50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
14 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:25-30 H:25-30 N:0-5 0:1-5 Na:1-1
FP-20 34 (1.113) Cm (1:61)
TOF MS ES+
2 25¢+005
o 436 2008
%
| 437.2047
NI 433 1994 434.1949 435 1902 82080 43901 33332
B B e T i a2
438 4400 4420
mDa PPM LBE i R i-FIT (Norm) Formula
436.2008 ¥ 1.6 I#.5 47.4 C26 H27 N3 02 a




HRMS spectra of compound 4g
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SN NMR spectra of compound 4h
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
JMonoisotopic Mass, Even Electron lons
14 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:25-30 H:25-30 N:0-5 0O:1-5 Na:1-1
FP-16 49 (1.619) Cm (1:61)
TOF MS ES+
5.82e+005
100+ 434.2215
%o
: 4352254
ol e 4293163 432.2069 il e 443 3305
e o L e B e e e e A LA L o B A
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Ma s alc mDa FEM DBE LRET i-FIT (Norm) Formula
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HRMS spectra of compound 4h
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max =50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

71 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:20-25 H:20-25 N:0-5 0:0-5 Na:0-1 Br:0-1

FP-11 59 (1.956) Cm (1:61)

TOF MS ES+
3.62e+005
S 406.1901
%
i 407.1937
1 3082422 4081965 411.1567 4,5 4565 4131527 492 1641 423.1678
LSS 6 RSS2 S 7

T
398.0 400.0 402.0 404.0 406.0 408.0 410.0 412.0 414.0 416.0 418.0 420.0 4220 424.0

Mass Calc. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula

HRMS spectra of compound 4j
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SN NMR spectra of compound 4k
[Elemental Composition Report Page 1
Single Mass Analysis
[Tolerance = 5.0 PPM / DBE: min =-1.5, max =50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
12 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:20-25 H:20-25 N:0-5 0O:0-5 Na:1-1
FP-21 26 (0.843) Cm (1:61)
TOF MS ES+
4.02e+005
T 407.1859
%
| 08,1892
A 423 1607
1 395 0340396.0375 500 50e0  401.2003 09.1923 412 1550313-1516 415.3028 4202136
T T B S o e e o o e o o i s I B L B e L o e e B o e B i el 1174
395.0 397.5 400.0 402.5 405.0 4075 4100 4125 415.0 4175 420.0 4225
mDa PEM CBE i-FIT i-FIT (Norm) Formula
LoD 2.4 14.5 72.6 0.0 cz24 H2 4 0 Na

HRMS spectra of compound 4k
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"H NMR spectra of compound 41

POLY'ZL —

roOLO'EL ——

ESLE LT —
L0862 ——
ELLEZE —
SPEZT'GE ——

214 5 T

SLZ0' LS —
CEILE0E —

8ralL’solL —

eLeF oLl —

LBZESLL —
0589°'GLL —
ELBLBLL —

LZZVECTL

SEGLLZL —

S0Z8 62+

LPES 8L —
8S1L881 ——
SiBr6elL —
8z8yerl —
00Z0°S+1

Losrovl —
686Z' 151 ——

ZZEErel —

[ppm]

50

100

150

3C NMR spectra of compound 41



L i i TR Jl
L E
o
=]
£
o
[ o
-] —0
[ o
—Q
L o
[ o
o
L 0
T T ‘ T T ‘ T T | T T | T T
8 [ 4 2 F2 [ppm]
SN NMR spectra of compound 41
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isctope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
22 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)
Elements Used:
C:20-25 H:25-30 N:0-5 0:0-5
R1 13 (0422)Cm (1:58)
TOF MS ES+
7.31e+004
10 416.1339
%
420 1375
4117592413.3214 4151375 419.1292 | 421.1403 422.1381 4261977 4271857 429.3199 432 8596
""a20 | 4140 | 4160 4180 | 4200 & 4220 = 4240 4260 | 4980 @ 4300 4300
lass alc Mass mDa PPM DBE b EEd i 1-FIT (Norm Formula

HRMS spectra of compound 41
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"H NMR spectra of compound 4m
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I>N NMR spectra of compound 4m

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
24 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)
Elements Used
C:25-30 H:20-25 N:0-5 0O:1-5 F:1-5 Na:1-1
R1 2 (0.035) Cm (1:58)
TOF MS ES+
1.53e+005

10 424 0843

4230872 | 425.0820
4260848
J13.0000 H1nind 19.1347 472,681 ‘ 4270872 429.3184 451 cong 434 3036434 8958 435 5499
T

4140 416.0 418.0 420.0 4220 4240 4260 4280 430.0 4320 4340 436.0

HRMS spectra of compound 4m
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"H NMR spectra of compound 4n
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13C NMR spectra of compound 4n
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SN NMR spectra of compound 4n
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
18 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)
Elements Used:
C:25-30 H:20-25 N:0-5 0:15 F:1-5 Na:1-1
F9 5(1.484)Cm (1:61)
TOF MS ES+
1.71e+005
i 4241101
9 426.1273
4251149 H2fad
4159323 417,352 2193438 4211063 422 1028 428.1350 430.3357 433.0828
4160 | 4180 | 4200 | 4250 | 4240 | 4260 | 4280 4300 ' '
lass lass PEM DBE A —FTT 1-FIT {(Norm)}

HRMS spectra of compound 4n
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"H NMR spectra of compound 40
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13C NMR spectra of compound 40
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5N NMR spectra of compound 40
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
432 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)
Elements Used
C:25-30 H:20-25 N:0-5 0O:05 Br0o-1 Na:i-1
F2 4 (0.100) Cm (1:61)
TOF MS ES+
3.12e+005
10 484.2441 486 2485
485.2492
ol a7a.aass ATT2962 470 2785 4792826 482|231" : 4872500 4890919 ssa251e  494.5699 .
AT40 | 4760 | 47RO | 480.0 | 4820 | 4840 | 4860 | 4880 | 4900 | 4920 | 4940
fass alc lass mDa PPM DBE ey O Bl 1-FIT (Norm)

Na

HRMS spectra of compound 40
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'"H NMR spectra of compound 4p
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SN NMR spectra of compound 4p

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

26 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)
Elements Used:

C:25-30 H:20-25 N:0-5 0O:0-5 CI0-1 Na:1-1

F2 2 (0.034) Cm (1:61)

TOF MS ES+
9.16e+004
0 440.0818
g
438.1471 4420878
436.1319 443.0901
4241137 430.3369 433.?%60\‘ | ‘ i (\ 4450040 4521417 4651213 46907004740935 4o yaze 488 ossswz
R LI T T B O
4200 4300 440.0 450.0 460.0 4700 4300 490.0
lass alc lass mDa PPM DBE I=FLT 1-FIT (Norm) Formula

0818 440.0813 0.5 1.1 g S EEL 569.5 C25 HZ4 N3 O cl: Na

HRMS spectra of compound 4p
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13C NMR spectra of compound 4q
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ISN NMR spectra of compound 4q
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
10 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)
Elements Used:
C:25-30 H:25-30 N:0-5 0©:0-5
F2 3(0.034) Cm (1:61)
TOF MS ES+
9.20e+004
444 3232
10
%
442 3268
’ 441.3347
422401 35 apsn 436.9255 4403154 | A0 447 3176 4503309 4s5226387°01110
4320 | 4340 | 4350 | 4380 | 4400 | 4420 | 4440 | 4460 | 4480 | as00 | 4500 | 4sap |
lass ‘alc. Mass mDa ZPM LBE 1-FIT 1-FIT (Norm) Formula

HRMS spectra of compound 4q
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