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3-((2-Phenylhydrazono)methyl)-4H-chromen-4-one (1a): Yellow powder (227 mg,
86% yield). m.p.: 239-241°C.

IR vmax (KBr, cm™): 3266, 3046, 1632.

'H NMR (300 MHz, CDCls) & (ppm): 6.74 (t, H, J= 7.1Hz, H-Ar), 7.05 (d, 2H, J= 7.9Hz,
H-Ar), 7.20 (t, 2H, J= 7.5Hz, H-Ar), 7.50 (t, 1H, J= 7.4Hz, H-Ar), 7.67 (d, 1H, J= 8.4Hz,
H-Ar), 7.81 (t, 1H, J= 7.4Hz, H-Ar), 7.96 (s, 1H, =CH), 8.11 (d, 1H, J= 7.8Hz, H-Ar), 8.79
(s, 1H, =CH-0), 10.48 (s, 1H, NH).

13C {1H} NMR (75 MHz, DMSO-dg) & (ppm): 112.0, 118.6, 118.9, 119.6, 123.2, 125.2,
125.6,127.9, 129.0, 134.2, 145.0, 152.2, 155.2, 174.9.

Anal. Calcd. for C1H12N20, (264/3): C 72.72, H 4.58, N 10.60, O 12.11; Found: C

72.67,H 4.10, N 10.31, O 12.54.

N6-benzyl-9-phenyl-6,9-dihydrochromeno[4,3-b]pyrazolo[4,3-e]pyridine-6,8-
diamine (4a): Yellow powder, 273 mg, 65% yield. m.p.: 136-141 °C.

IR vimax (KBr, cm™): 3330, 1632, 1602, 1551.

'H NMR (300 MHz, DMSO-dg) & (ppm): 3.97 (d, 2H, J = 4.0 Hz, CH,), 4.10-4.14 (m,
1H, NH), 5.88 (d, 1H, J = 10.8 Hz, O-C-(sp®)-H), 6.71 (t, 1H, J = 6.9 Hz, H-Ar), 6.80 (d,
2H, J = 6.9 Hz, H-Ar), 6.94 (d, 1H, J = 6.9 Hz, H-Ar), 7.03 (t, 1H, J = 7.2 Hz, H-Ar),
7.16 (t, 2H, J = 7.7 Hz, H-Ar), 7.22 (d, 1H, J = 6.8 Hz, H-Ar), 7.27-7.37 (m, 5H, H-Ar),

7.88 (s, 1H, H-Ar), 7.96 (d, 1H, J = 7.5 Hz, H-Ar), 8.01 (s, 1H, NH'"), 9.30 (s, 1H, NH).
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13C {1H} NMR (75 MHz, DMSO-ds) & (ppm): 48.0, 86.6, 87.9, 112.4, 117.1, 117.7,
118.7, 120.1, 121.2, 123.5, 125.0, 126.6, 127.8, 128.1, 128.8, 129.9, 132.5, 140.1,
142.0, 149.4, 149.8, 155.2, 160.1.

HR-MS (ESI-POS): calc. for CosH2oNsO [M+H]"420.1819, found420.1820.

Further purification of 4a was done by recrystallization of the sample in ethanol: Orange
crystal (needle), dimensions 0.120 x 0.070 x 0.050 mm?®, crystal system monoclinic,
space group P21/n, Z = 4, a = 15.586(4) A, b = 9.519(2) A, ¢ = 17.628(4) A, alpha = 90
deg, beta = 111.170(6) deg, gamma = 90 deg, V = 2439.1(10) A3, rho = 1.317 g/cm®, T
= 200(2) K, Thetamax = 20.818 deg, radiation Mo Kalpha, lambda = 0.71073 A, 0.5 deg
omega-scans with CCD area detector, covering the asymmetric unit in reciprocal space
with a mean redundancy of 3.91 and a completeness of 99.8% to a resolution of 1.10 A,
10272 reflections measured, 2624 unique (R(int)=0.1111), 1199 observed (I > 20o(l)),
intensities were corrected for Lorentz and polarization effects, an empirical scaling and
absorption correction was applied using SADABS [1] based on the Laue symmetry of
the reciprocal space, mu = 0.09 mm™, Tmin = 0.77, Tmax = 0.96, structure refined against
F? with a Full-matrix least-squares algorithm using the SHELXL-2014/7 (Sheldrick,
2014) software [2], 340 parameters refined, hydrogen atoms were treated using
appropriate riding models, except those at the nitrogen atoms, which were refined
restrained and those at the crystal water molecule, which were not considered at all.
goodness of fit 1.00 for observed reflections, final residual values R1(F)=0.084, wR(F?)
= 0.183 for observed reflections, residual electron density =0.24 to 0.25 eA™. CCDC
1864559 contains the supplementary crystallographic data for this paper. These data

can be obtained free of charge from The Cambridge Crystallographic Data Centre via
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N6-Benzyl-2-chloro-9-phenyl-6,9-dihydrochromeno[4,3-b]pyrazolo[4,3-e]pyridine-
6,8-diamine (4b): Yellow powder, 313 mg, 69% yield. m.p.: 198-201 °C.

IR dmax (KBr, cm™): 3371, 1664, 1530.

'H-NMR (300 MHz, DMSO-dg) & (ppm): 3.97- 4.10 (m, 2H, CH,), 4.45- 4.53 (m, 1H, N-
H), 6.20 (d, 1H, O-C-(sp®-H), 7.05 (d, 1H, J= 8.7Hz, H-Ar), 7.23-7.31 (m, 5H, H-Ar),
7.36 (t, 2H, J= 7.1Hz, H-Ar), 7.48- 7.54 (m, 1H, H-Ar), 7.60- 7.63 (m, 1H, H-Ar), 7.69-
7.75 (m, 3H, H-Ar), 8.04 (d, 1H, J= 1.5Hz, H-Ar), 8.07 (s, 1H, H-Pyridyl), 8.08 (s, 1H,
NH), 8.54 (s, 1H, NH).

3C-NMR (75 MHz, DMSO-ds) d (ppm): 48.3, 86.8. 103.2, 115.6, 120.3, 122.0, 123.5,
125.7, 126.7, 127.2, 127.9, 128.1, 128.1, 128.3, 129.9, 132.9, 133.9, 134.0, 139.8,
149.1, 151.8, 153.8, 162.0.

HR-MS (ESI-POS): calc. for CosH21 CINsO [M+H]" 452.1290, found 452.1293.

N6-Phenethyl-9-phenyl-6,9-dihydrochromeno([4,3-b]pyrazolo[4,3-e]pyridine-6,8-
diamine (4c): Yellow powder, 277 mg, yield 64%. m.p.: 221-225 °C.

IR dmax (KBr, cm™): 3458, 3205, 1638, 1550.

'H-NMR (300 MHz, DMSO-ds) d (ppm): 2.81 (t, 2H, J= 7.2Hz, CH,), 3.06-3.13 (m, 2H,
CH,), 3.54 (m, 1H, NH), 5.97 (d, 1H, J = 8.8 Hz, O-C(SP?)-H), 6.72 (s, 2H, NH,), 6.99
(d, 1H, J = 7.9 Hz, H-Ar), 7.08 (t, 1H, J = 7.3 Hz, H-Ar), 7.15-7.25 (m, 5H, H-Ar), 7.36 (t,
1H, J = 7.1 Hz, H-Ar), 7.45 (t, 1H, J = 7.0 Hz, H-Ar), 7.58 (t, 2H, J = 7.2 Hz, H-Ar), 7.74

(d, 2H, J = 7.5 Hz, H-Ar), 8.23 (d, 1H, J = 6.7 Hz, H-Ar), 8.27 (s, 1H, H-Pyridyl).
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3C-NMR (75 MHz, DMSO-dg) & (ppm): 36.4, 46.5, 88.7, 101.0, 117.8, 119.1, 121.4,
123.3, 124.2, 125.1, 126.0, 127.7, 128.3, 128.6, 128.9, 129.4, 131.5, 138.7, 140.3,
141.5, 150.4, 155.1, 157.0,

HR-MS (ESI-POS): calc. for Co7H24NsO [M+H]" 434.1975, found 434.1977.

N6-Cyclohexyl-9-phenyl-6,9-dihydrochromeno[4,3-b]pyrazolo[4,3-e]pyridine-6,8-
diamine (4d): Yellow powder, 251 mg, 61% yield. m.p.: 253-257 °C.

IR omax (KBr, cm™): 3455, 3200, 3143, 1634, 1550.

'H-NMR (300 MHz, DMSO-dg): 1.14-1.29 (m, 5H, CH-Cyclohexyl), 1.51-1.55 (m, 1H,
CH-Cyclohexyl), 1.64-1.72 (m, 2H, CH-Cyclohexyl), 1.84-1.90 (m, 1H, CH-Cyclohexyl),
1.98-2.02 (m, 1H, CH-Cyclohexyl), 2.90.3.00 (m, 1H, CH-N), 3.25 (dd, 1H, J=11.4, 3.8
Hz, NH),6.02 (d, 1H, J = 11.5 Hz, O-C-(sp®)-H), 6.70 (s, 2H, NH,), 6.96 (d, 1H, J = 8.0
Hz, H-Ar), 7.07 (t, 1H, J = 7.5 Hz, H-Ar), 7.35 (t, 1H, J = 7.2 Hz, H-Ar), 7.44 (t, 1H, J =
7.2 Hz, H-Ar), 7.58 (t, 2H, J = 7.6 Hz, H-Ar), 7.74 (d, 2H, J = 7.8 Hz, H-Ar), 8.22 (d, 1H,
J =8.7 Hz, H-Ar), 8.25 (s, 1H, H-Pyridyl).

13C-MR (75 MHz, DMSO-dg): 24.3, 24.5, 25.8, 32.6, 34.2, 52.2, 86.8, 101.0, 117.9,
119.7, 121.2, 123.3, 124.2, 125.1, 127.5, 128.8, 129.4, 131.4, 138.8, 141.5, 150.5,
155.1, 156.9.

HR-MS (ESI-POS) & (ppm): calc. for CsH26Ns0 [M+H]" 412.2132, found 412.2136.

2-fluoro-N6-phenethyl-9-phenyl-6,9-dihydrochromeno([4,3-b]pyrazolo[4,3-¢€]
pyridine-6,8-diamine (4e): Yellow powder, 330 mg, 73% yield. m.p.: 217-225°C.

IR dmax (KBr, cm™): 3455, 1635, 1549, 1503.
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'H-NMR (300 MHz, DMSO-ds) & (ppm): 2.81 (t, 2H, J = 7.2 Hz, CH,), 3.35-3.47 (m, 2H,
CH,),3.50-3.65 (m, 1H, NH), 5.97 (d, 1H, J = 10.2 Hz, O-C-(sp®)-H), 6.76 (s, 2H, NH,),
7.00-7.05 (m, 1H, H-Ar), 7.01-7.27 (m, 6H, H-Ar), 7.45 (t, 1H, J = 7.1 Hz, H-Ar), 7.58 (t,
2H, J = 7.4 Hz, H-Ar), 7.74 (d, 2H, J = 7.4 Hz, H-Ar), 7.88 (dd, 1H, J = 8.5, 2.3 Hz, H-
Ar), 8.28 (s, 1H, H-Pyridyl).

3C-NMR (75 MHz, DMSO-ds) 5 (ppm): 36.3, 46.5, 88.8, 101.3, 110.3, 110.5, 118.0,
118.3 (Ac.k = 24 Hz), 118.8, 119.4, 119.5 ((Jcr = 7.3 Hz), 124.2, 124.4, 125.9, 127.7,
128.3, 128.6, 129.2, 129.4, 138.7, 140.2, 141.6, 149.4, 151.2, 155.5, 156.7, 158.6 (1JC-F
= 235 Hz).

HR-MS (ESI-POS): calc. for Co;H23FNsO [M+H]" 452.1881, found 452.1882.

N6-benzyl-2-fluoro-9-phenyl-6,9-dihydrochromeno([4,3-b]pyrazolo[4,3-e] pyridine-
6,8-diamine (4f): Yellow powder, 293 mg, 67% yield. m.p.: 177-185°C.

IR dmax (KBr, cm™): 3303, 3200, 3038, 1654, 1599.

'H-NMR (300 MHz, DMSO-dg) & (ppm): 3.98 (brs, 2H, CH,), 4.02-4.20 (m, 1H, NH),
5.89 (d, 1H, J= 5.6Hz, O-C-(sp°)-H), 6.81-6.85 (m, 2H, H-Ar), 6.93 (d, 1H, H-Ar), 6.90-
7.10 (m, 3H, H-Ar), 7.22 (d, 1H, J = 6.9 Hz, H-Ar), 7.27-7.40 (m, 5H, H-Ar) 7.90 (s, 1H,
H-Pyridyl), 7.97 (d, 1H, J = 7.2 Hz, H-Ar), 8.00 (s, 1H, NH), 9.33 (s, 1H, NH). *C-NMR
(75 MHz, DMSO-ds) & (ppm): 48.0, 86.6, 88.0, 113.5, 113.6, 115.1, 115.4, 117.0, 117.8,
121.0, 121.2, 125.0, 126.6, 127.8, 128.1, 128.5, 132.5, 140.2, 142.0, 146.0, 149.8,
154.4, 155.2, 157.5, 160.0.

HR-MS (ESI-POS): calc. for CosH21FNsO [M+H]" 438.1725, found 438.1727.
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N6-Benzyl-2-bromo-9-phenyl-6,9-dihydrochromeno[4,3-b]pyrazolo[4,3-e]pyridine-
6,8-diamine (4g): Yellow powder, 329 mg, 66% yield. m.p.: 215-225°C.

IR dmax (KB, Cm'l): 3060, 3051, 1625, 1502.

'H-NMR (300 MHz, DMSO-dg) (ppm): 4.06 (s, 2H, CH,), 4.16-4.34 (m, 1H, NH), 5.93
(brs, 1H, O-C-(sp®)-H), 6.81 (s, 2H, NH,), 6.97 (d, 1H, J=8.6 Hz, H-Ar), 7.25 (d, 1H, J=
7.3Hz, H-Ar), 7.34 (t, 3H, J= 7.5Hz, H-Ar), 7.44 (m, 2H, H-Ar), 7.50 (t, 1H, J = 9.4 Hz, H-
Ar), 7.59 (t, 2H, J= 7.4Hz, H-Ar), 7.74 (d, 2H, J= 7.7Hz, H-Ar), 8.31 (s, 1H, H-Ar), 8.35
(s, 1H, H-Pyridyl).

BC-NMR (75 MHz, DMSO-dg) (ppm): 48.0, 88.6, 101.4, 113.0, 118.1, 118.5, 120.3,
123.3, 124.2, 125.3, 126.6, 127.2, 127.7, 127.9, 128.1, 128.8, 129.4, 133.7, 138.6,
140.2, 141.7, 149.0, 154.2, 156.7.

HR-MS (ESI-POS): calc. for CpsH21NsO"°Br [M+H]* 498.0924, found 498.0927, calc. for

C26H21Ns0%Br [M+H]* 500.0904, found 500.0907.

N6-Cyclohexyl-9-(4-fluorophenyl)-6,9-dihydrochromeno[4,3-b]pyrazolo[4,3-€]
pyridine-6,8-diamine (4h): Yellow powder, 258 mg, 60% yield. m.p.: 220-226 °C.

IR dmax (KBr, cm™): 3309, 3187, 3046, 1601, 1508.

'H-NMR (300 MHz, DMSO-dg) (ppm): 1.05-1.28 (m, 5H, CH-Cyclohexyl),1.50-1.53 (m,
1H, CH-Cyclohexyl), 1.58-1.72 (m, 2H, CH-Cyclohexyl), 1.78-1.82 (m, 1H, CH-
Cyclohexyl), 1.89-1.93 (m, 1H, CH-Cyclohexyl), 2.78-2.95 (m, 1H, CH-Cyclohexyl),
3.35-3.48 (m, 1H, NH), 5.99 (d, 1H, J= 11.0Hz, O-C-(sp®)-H), 6.79-6.84 (m, 2H, H-Ar),
6.92 (d, 1H, J= 8.1Hz, H-Ar), 7.00 (t, 3H, J= 8.9Hz, H-Ar), 7.36 (t, 1H, J= 7.4Hz, H-Ar)

7.80 (s, 1H, H-Pyridyl), 7.95 (d, 1H, J= 5.9Hz, H-Ar), 7.97 (s, 1H, NH), 9.28 (s, 1H, NH).
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3C-NMR (75 MHz, DMSO-ds) (ppm): 24.3, 24.5, 25.6, 32.6, 34.2, 52.5, 85.4, 87.9,
1135, 113.6, 115.1, 1154, 117.0, 117.9, 118.4, 121.0, 125.0, 132.4, 142.0,
146.0,149.6,154.4,155.2,157.5.

HR-MS (ESI-POS): calc. for Co5H25FNsO [M+H]" 430.2038, found 430.2040.

N6-Benzyl-9-(4-fluorophenyl)-6,9-dihydrochromeno[4,3-b]pyrazolo[4,3-e]pyridine-
6,8-diamine (4i): Yellow powder, 271 mg, 62% yield. m.p.: 193-196 °C.

IR omax (KBr, cm™): 3303, 3199, 2900, 1599, 1555.

'H-NMR (300 MHz, DMSO-dg) (ppm): 3.97 (s, 2H, CH,), 3.98-4.15 (m, 1H, NH), 5.89
(s, 1H, O-C-(sp3)-H), 6.80-6.85 (m, 2H, H-Ar), 6.94 (d, 1H, J = 8.4 Hz, H-Ar), 7.00 (t,
2H, J = 8.4 Hz, H-Ar), 7.04 (t,1H, J = 7.8 Hz, H-Ar), 7.18-7.39 (m, 6H, H-Ar), 7.89 (s,
1H, H-Pyridyl), 7.96 (d, 1H, J= 7.8Hz, H-Ar), 7.97 (s, 1H, NH), 9.31 (s, 1H, NH).
BC-NMR (75 MHz, DMSO-ds) (ppm): 48.0, 86.6, 88.0, 113.5, 113.6 (3Jc.r = 7.4 Hz),
115.1, 1154 (ZJC.F = 22.3 Hz), 117.0, 117.8, 121.0, 121.2, 125.0, 126.6, 127.8, 128.1,
132.5, 140.1, 142.0, 146.0, 149.7, 154.4 (YJcr = 232.5 Hz), 155.2, 157.5 (YJcr = 232.5
Hz), 160.0.

HR-MS (ESI-POS): calc. for CosH21FNsO [M+H]" 438.1725, found 438.1724.

N6-(Furan-2-ylmethyl)-9-phenyl-6,9-dihydrochromeno[4,3-b]pyrazolo[4,3-€]
pyridine-6,8-diamine (4j): Yellow powder, 258 mg, 63%yield. m.p.: 224-233 °C.

IR dmax (KBr, cm™): 3282, 3201, 1634, 1609, 1547.

'H-NMR (300 MHz, DMSO-dg) (ppm): 3.95-4.10 (m, 3H, CH,, NH), 5.90 (d, 1H, J = 10.9

Hz, O-C-(sp®)-H), 6.36 (d, 1H, J = 2.6 Hz, H-Ar), 6.38 (d, 1H, J = 8.0 Hz, H-Ar), 6.73 (s,
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2H, NHy), 7.00 (d, 1H, J = 8.0 Hz, H-Ar), 7.10 (t, 1H, J = 7.4 Hz, H-Ar), 7.38 (t, 1H, J =
7.3 Hz, H-Ar), 7.45 (t, 1H, J = 7.3 Hz, H-Ar), 7.58 (t, 3H, J = 7.4 Hz, H-Ar), 7.72 (d, 2H, J
= 7.7 Hz, H-Ar), 8.24 (d, 1H, J = 7.2 Hz, H-Ar), 8.29 (s, 1H, H-Pyridyl). **C-NMR (75
MHz, DMSO-ds) (ppm): 41.1, 87.8, 101.0, 107.0, 110.4, 117.9, 118.9, 121.5, 123.3,
124.2, 125.1, 127.7, 129.0, 129.4, 131.5, 138.7, 141.6, 142.0, 150.4, 153.8, 155.0,
157.0.

HR-MS (ESI-POS): calc. for C24H20Ns0, [M+H]" 410.1612, found 410.1614.

N6-Benzyl-9-(4-methoxyphenyl)-6,9-dihydrochromeno[4,3-b]pyrazolo[4,3-e]
pyridine-6,8-diamine (4k): Yellow powder, 346 mg, 77% yield; m.p.: 153-155°C.

IR dmax (KBr, cm™): 3329, 3060, 1599.

'H-NMR (300 MHz, DMSO-ds) (ppm): 3.64 (brs, 2H, CH,), 3.97 (s, 3H, OMe), 3.98-4.09
(m, 1H, NH), 5.88 (brs, 1H, O-C(SP®)-H), 6.79 (brs, 3H, H-Ar), 6.94 (d, 1H, J = 7.9 Hz,
H-Ar), 7.05 (t, 1H, J = 7.2 Hz, H-Ar), 7.22 (d, 2H, J = 6.9 Hz, H-Ar), 7.28- 7.37 (m, 5H,
H-Ar) 7.70 (s, 1H, H-Pyridyl), 7.87 (s, 1H, NH), 8.00 (d, 1H, J = 7.3 Hz, H-Ar), 9.26 (s,
1H, NH).

BBC-NMR (75 MHz, DMSO-dg) (ppm): 48.0, 55.2, 86.6, 87.9, 113.8, 114.3, 117.2, 117.6,
117.7, 121.0, 121.2, 125.1, 126.6, 127.8, 128.1, 140.2, 141.7, 142.0, 143.2, 149.7,
152.8, 155.2, 160.2.

HR-MS (ESI-POS): calc. for Cy;H24Ns02 [M+H]" 450.1925, found 450.1929, calc. for
Co7H23NaNsO [M+H]" 472.1744, found 472.1749.
N6-Cyclohexyl-9-(4-methoxyphenyl)-6,9-dihydrochromeno([4,3-b]pyrazolo[4,3-€]

pyridine-6,8-diamine (4l): Yellow powder, 353 mg, 80% vyield. m.p.: 177-178 °C.
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IR dmax (KBr, cm™): 3229, 3202, 1596.

'H-NMR (300 MHz, DMSO-dg) (ppm): 1.08-1.23 (m, 5H, CH-Cyclohexyl), 1.42-1.56 (m,
3H, CH-Cyclohexyl), 1.77-1.89 (m, 1H, CH-Cyclohexyl), 2.66-2.88 (m, 1H, CH-
Cyclohexyl), 3.33-3.39 (m, 1H, NH), 3.36 (s, 3H, OMe), 5.97 (d, 1H, J = 8.7 Hz, O-
C(SP%-H), 6.77 (brs, 4H, H-Ar), 6.92 (d, 1H, J = 7.9 Hz, H-Ar), 7.01 (t, 1H, J = 7.2 Hz,
H-Ar), 7.35 (t, 1H, J = 6.9 Hz, H-Ar), 7.67 (s, 1H, H-Pyridyl), 7.80 (s, 1H, NH), 8.98 (d,
1H, J = 7.1 Hz, H-Ar), 9.20 (s, 1H, NH).

BC-NMR (75 MHz, DMSO-dg) (ppm): 24.3, 24.4, 25.6, 32.6, 34.2, 52.5, 55.3, 85.4, 87.8,
113.8, 114.3, 117.9, 118.1, 121.0, 125.0, 132.3, 142.0, 143.2, 149.6, 152.8, 155.2,
160.0.

HR-MS (ESI-POS): calc. for CpsHzsNsO, (M+H] * 442.2238, found 442.2238, calc. for

Ca6H27NsNaO, [M+Na] * 464.2057, found 464.2061.

4-(8-Amino-6-(benzylamino)chromeno[4,3-b]pyrazolo[4,3-e]pyridine-9(6H)-yl)
benzoic acid (4m): Yellow powder, 185 mg, 40% yield. m.p.: 172-174 °C.

IR dmax (KBr, cm™): 3312, 3029, 1596.

'H-NMR (300 MHz, DMSO-dg) (ppm): 3.90-4.02 (m, 2H, CH,), 4.02-4.08 (m, 1H, NH),
5.90 (brs, 1H, O-C(SP®)-H), 6.81 (d, 1H, J = 8.4 Hz, H-Ar), 6.93 (d, 1H, J = 8.0 Hz, H-
Ar), 7.02 (t, 1H, J = 7.3 Hz, H-Ar), 7.12-7.34 (m, 6H, H-Ar), 7.76 (d, 2H, J = 8.4 Hz, H-
Ar), 7.91 (s, 1H, NH), 7.92 (d, 1H, J = 7.7 Hz, H-Ar), 8.62 (s, 1H, NH), 9.45 (s, 1H,

COOH).
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13C-NMR (75 MHz, DMSO-ds) (ppm): 23.6, 48.0, 86.6, 88.0, 111.1, 117.8, 118.0, 120.9,
121.2, 121.6, 125.0, 126.6, 127.8, 128.1, 128.2, 128.4, 130.9, 123.5, 140.1, 153.0,
155.3, 159.8, 167.8.

HR-MS (ESI-POS): calc. for Co7H2NsO3 [M+H]* 464.1717, found 464.1721, calc. for

Cy7H21NsNaO3 [l\/|+N<’El]Jr 486.1537, found 486.1541.

(E)-5-(Benzylamino)-2-(phenyldiazenyl)-5H-chromeno([4,3-b]pyridine-3-carbonitrile
(5a): Yellow powder, 138 mg, 33% yield. m.p: 136-138°C.

IR dmax (KBr, cm™): 3331, 3208, 2228.

'H-NMR (300 MHz, DMSO-ds) (ppm): 3.98-4.06 (m, 2H, CH,), 4.37-4.48 (m, 1H, NH),
6.14 (d, 2H, J = 10.5 Hz, O-C(SP®)-H), 7.03 (d, 1H, J = 8.4 Hz, H-Ar), 7.14 (t, 1H, J =
7.4 Hz, H-Ar), 7.14 (t, 1H, J = 7.4 Hz, H-Ar), 7.24 (d, 1H, J = 7.2 Hz, H-Ar), 7.32 (t, 2H, J
= 7.1 Hz, H-Ar), 7.39 (d, 2H, J = 7.1 Hz, H-Ar), 7.48 (t, 1H, J = 7.7 Hz, H-Ar), 7.68-7.71
(m, 3H, H-Ar), 8.04 (d, 2H, J = 6.8 Hz, H-Ar), 8.17 (d, 1H, J = 7.3 Hz, H-Ar) 8.47 (s, 1H,
H-Pyridyl).

BC-NMR (75 MHz, DMSO-dg) (ppm): 48.2, 86.4, 102.4, 115.8, 118.1, 120.5, 121.9,
123.5, 125.4, 126.7, 127.8, 127.9, 128.2, 129.9, 133.5, 133.8, 139.9, 141.4, 150.5,

151.8, 155.2, 162.1.

(E)-5-(Phenethylamino)-2-(phenyldiazenyl)-5H-chromeno[4,3-b]pyridine-3-

carbonitrile (5b): Yellow powder, 152 mg, 35% yield. m.p.: 120-122 °C.

IR dmax (KBF, cm™): 3373, 2220, 1593.
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'H-NMR (300 MHz, DMSO-ds) (ppm): 2.76 (t, 2H, J = 7.5 Hz, CH,), 3.02-3.08 (m, 2H,
CHy), 3.9-4.01 (m, 1H, NH), 6.19 (d, 1H, J = 10.1 Hz, O-C(SP%-H), 7.06-7.30 (m, 7H, H-
Ar), 7.48 (t, 1H, J = 7.4 Hz, H-Ar), 7.68-7.71 (m, 3H, H-Ar), 8.04 (d, 2H, J = 7.0 Hz, H-
Ar), 8.17 (d, 1H, J = 7.4 Hz, H-Ar), 8.30 (s, 1H, H-Pyridyl).

3C-NMR (75 MHz, DMSO-dg) (ppm): 36.2, 46.3, 86.7, 102.3, 115.8, 118.1, 120.3,
121.8, 1234, 125.3, 125.9, 128.1, 128.2, 128.6, 129.8, 133.5, 133.8, 140.0, 141.3,
150.5, 151.8, 155.3, 162.0.

HR-MS (ESI-POS): calc. for C27H22NsO (M+H] *432.1819, found 432.1825.

(E)-2-((4-Methoxyphenyl)diazenyl)-5-(phenethylamino)-5H-chromeno[4,3-
b]pyridine-3-carbonitrile (5¢): Yellow powder, 185 mg, 40% yield. m.p.: 155-157 °C.

IR dmax (KBr, cm™): 3328, 3260, 2227.

'H-NMR (300 MHz, DMSO-dg) (ppm): 2.71-2.77 (m, 2H, CHy), 2.96-3.21 (m, 2H, CH,),
3.70-3.93 (m, 1H, NH), 3.92 (s, 3H, OMe), 6.18 (d, 1H, J = 9.1 Hz, O-C(SP%-H), 7.07
(d, 1H, J = 8.0 Hz, H-Ar), 7.15-7.29 (m, 8H, H-Ar), 7.38-7.47 (m, 1H, H-Ar), 8.04 (d, 2H,
J = 7.4 Hz, H-Ar), 8.18 (d, 1H, J = 7.0 Hz, H-Ar), 8.26 (s, 1H, H-Pyridyl). *C-NMR (75
MHz, DMSO-dg) (ppm): 36.2, 46.3, 55.9, 86.7, 101.9, 115.1, 116.0, 118.2, 120.5, 121.8,

125.9, 126.0, 127.6, 128.2, 128.6, 140.1, 146.2, 150.4, 155.3, 162.4, 164.0.
(E)-5-((4-chlorophenyl)amino)-2-(phenyldiazenyl)-5H-chromeno[4,3-b]pyridine-3-

carbonitrile (5d): Yellow powder, 88 mg, 20% yield. m.p. 175-177 °C.

IR dmax (KBF, cm™): 3373, 2220, 1593.
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'H-NMR (300 MHz, DMSO-ds) (ppm): 3.34 (s, 1H, NH), 6.59 (d, 1H, J = 6.0 Hz, O-
C(SP%-H), 6.69-6.77 (m, 7H, H-Ar), 6.80-6.96 (m, 4H, H-Ar), 7.03-7.22 (m, 5H, H-Ar),
7.25-7.36 (M, 1H, H-Ar), 8.02 (brs, 2H, H-Ar), 9.41 (s, 1H, H-Pyridyl).

3C-NMR (75 MHz, DMSO-ds) (ppm): 80.2, 102.4, 115.4, 115.7, 118.5, 120.6, 122.2,
122.4, 123.6, 125.4, 126.5, 128.8, 129.9, 133.6, 133.9, 141.7, 143.9, 150.1, 151.8,
154.4, 162.6.

HR-MS (ESI-POS): calc. for CosH17CINsO [M+H]" 438.1111, found 438.111.
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F2 - Processing parameters
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SF 75.4677842 MHz
HOW EM
558 0
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68 o
PC 1.40
10 NMR plot parameters
. cx 20.00 cn
cY 35.00 cm
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4 w F1 16225.57 Hz
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C2EH24MED 464 2053 1.5 2241 190 odd ak
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Current Data Paraneters
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F2 - Acquisition Paraneters
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Tine 14.40
INSTRUM spect
PROBHD 5 ma Multinucl

/

PULPROG 20pg30

o 32768
SOLVENT oMso

NS 1024

0s 2

SHH 17985.611 Hz
FIDRES 0.548877 Hz
A0 0.9110004 sec
A6 26008

oW 27.800 usec
DE 6.00 usec
1E 300.0 K
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ai1l 0.03000000 sec
dai2 0.00002000 sec

. ==smmz=z CHANNEL fi ========

Nt 13¢
P 7.00 usec
PLL -4.00 a8
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= - & }"0 o 2 ba F2 - Processing parameters
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N TR ] N n Won EM
o SRR W e o ssa o
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10 NMR plot parameters
ox 20.00 cn
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4861541 C26HZ22M406 486.1534 -1.5 194 18.0 odd ok
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C28H24MNO7 486.1547 1.2 225 175 even ok
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C29HZ23MN2Na04  486.1550 1.8 250 190 odd ok
C25H16MN110 486.1534 -1.5 256 235 even ok
HR-Mass (ESI) (4m)
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Current Data Parameters
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DE 6.00 usec
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LI -4.00 08
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CPOPRGZ waltz16
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PCPO2 B0.00 usec
pL2 0.00 0B
PLI2 21.00 B
PLI3 21.00 a8
sFo2 300.1312005 MH2

F2 - Processing parameters

sI 65536
SF 75.4677855 MHz
WOW EM
SSB 0
L8 1.00 Hz
6B 0
pC 1.40
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Lox

20.00 cm

Lt b & oY 30.00 em

1 TN F1P 215.000 ppm

F1 1622557 Hz

Fap 5.000 ppm

. e e 1 00 ppa/cm
ppn 200 150 100 30 0 HZCH 83014563 Hz/Cn

BC-NMR (75 MHz, DMSO-dg) (5b)
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Current Data Parameters
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Intens, | 1er26220_000001.d: +M5
x108
648.0588
529.2364
3_
438:1118 !
24 N/,N
|
N CN |
% cl
£897.1978 \ o N/©//
291.0070 l l
0 " I.lu_u!.m..ul‘li lel v " 2l . " . " . , "
250 500 750 1000 1250 1500 1780 2000 2280 miz
Meas. m/z lon Formula m/z err[ppm] mSigma rmdb e Conf N-Rule
4381119 C18H20N3010 438.1143 5.6 130.2 105 even ok
C26H12NFO 438.1098 -4.8 1349 245 even ok
CAI7H14N1005  433.1143 56 136.8 16.0 odd ok
C28H14N402 4381111 17 137.2 240 odd ok
C27H1806 438.1098 4.7 1486 19.0 odd ok
C30H1ENO3 438.1125 1.4 1549 235 even ok
4401089 GC33H14NO 4401070 -4.4 na. 2.5 even ok

HR-Mass (ESI) (5d)
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Crystallographic data for compound 4a

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Observed reflections
Absorption correction

Max. and min. transmission
Refinement method
Data/restraints/parameters
Goodness-of-fit on F?

Final R indices (I>2sigma(l))
Largest diff. peak and hole

Table 1:  Crystal data and structure refinement for shal41.

Identification code sbhal41l

Empirical formula CogH2gN503

Formula weight 483.56

Temperature 200(2) K

Wavelength 0.71073 A

Crystal system monoclinic

Space group P2./n

Z 4

Unit cell dimensions a=15.586(4) A a = 90 deg.
b =9.519(2) A B =111.170(6) deg.
c=17.628(4) A y= 90 deg.

Volume 2439.1(10) A3

Density (calculated) 1.32 g/cm

Absorption coefficient 0.09 mm™

Crystal shape needle

Crystal size 0.120 x 0.070 x 0.050 mm®

Crystal colour orange

1.5t0 20.8 deg.

-15<h<14, 0<k<9, 0<I<17
10272

2624 (R(int) = 0.1111)

1199 (1 > 205(1)

Semi-empirical from equivalents
0.96 and 0.77

Full-matrix least-squares on =
2624 /282 /340

1.00

R1 =0.084, wR2 = 0.183

0.25 and -0.24 eA™
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Via hydrogen bridges and the solvent molecules water and ethanol the molecules build pairs with
stacking aromatic systems.
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