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Section S1. The mechanism proposed for the synthesis of (1b) was detected by HRMS-ESI
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Figure S1. 'H NMR spectrum of 6-amino-3-methyl-1,4-diphenyl-1,4-dihydro-pyrano[2,3-
c]pyrazole-5-carbonitrile and ethyl 3-methyl-1,4-diphenyl-4,5,6,7-tetrahydro-1 H-pyrazolo[3,4-
b]pyridine-5-carboxylate.
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Section S2. Spectral data
Ethyl 6-amino-3-methyl-1,4-diphenyl-4,5,6,7-tetrahydro-1H-pyrazolo|[3,4-b]pyridine-5-
carboxylate (Compound 1b, Scheme 2)

Following the general procedure: 6-Amino-3-methyl-1,4-diphenyl-1,4-dihydropyrano[2,3-
c]pyrazole-5-carbonitrile (1, 0.25 mmol, 82.0 mg), and aniline (0.25 mmol, 23.5 mg) in ethanol
(2.0 mL). The white solids were obtained with 84.5 mg (1b, 97%). R = 0.39 (n-hexane/ethyl
acetate = 8:2).

M.p. =167-169 °C.

TH NMR (500 MHz, CDCl;) 6= 7.50-7.48 (m, 2H), 7.40-7.38 (m, 3H), 7.32 (t, /= 8.5 Hz, 2H),
7.27 (s, 1H), 7.09 (d, J = 8.0 Hz, 2H), 6.95 (t, J = 7.5 Hz, 1H), 4.82 (d, J = 4.5 Hz, 1H), 4.13-
4.06 (m, 2H), 3.96-3.86 (m, 2H), 2.03 (s, 3H), 0.94 (t,J= 7.0 Hz, 3H).

13C NMR (125 MHz, CDCl;) 6= 168.7, 144.4, 137.1, 134.8, 129.5, 129.3, 129.1, 128.7, 121.1,
113.1,111.7, 111.5, 62.0, 56.2, 44.7, 27.4, 14.1, 13.7.

HRMS (ESI+) m/z calculated for C,,H,4N4O," [M]" 376.1899, found 376.1840.

Ethyl 6-amino-3-methyl-1-phenyl-4-(p-tolyl)-4,5,6,7-tetrahydro-1H-pyrazolo|3,4-
b]pyridine-5-carboxylate (Compound 2b, Scheme 2)

Following the general procedure: 6-Amino-3-methyl-1-phenyl-4-(p-tolyl)-1,4-
dihydropyrano[2,3-c]pyrazole-5-carbonitrile (2, 0.25 mmol, 85.0 mg), and aniline (0.25 mmol,
23.5 mg) in Ethanol (2.0 mL). The yellow solids were obtained with 64.4 mg (2b, 69%). R; =
0.46 (n-hexane/ethyl acetate = 8:2).
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M.p. = 159-161 °C.

'TH NMR (500 MHz, CDCl;) 6= 7.37 (d, J= 7.5 Hz, 2H), 7.32 (t, J = 8.0 Hz, 2H), 7.26 (s, 1H),
7.22 (d, J=7.5 Hz, 2H), 7.08 (d, J = 7.5 Hz, 2H), 6.94 (t, J = 7.5 Hz, 1H), 4.78 (d, J = 1.5 Hz,
1H), 4.06 (s, 2H), 3.97 — 3.87 (m, 2H), 2.36 (s, 3H), 2.02 (s, 3H), 0.96 (t, J = 7.0 Hz, 3H).

I3C NMR (125 MHz, CDCl;) 6= 168.8, 144.4, 139.2, 137.3, 131.7, 129.7, 129.5, 128.5, 121.1,
113.1, 111.8, 111.6, 61.5, 56.3, 44.4, 27.6, 21.1, 14.0, 13.7.

HRMS (ESI+) m/z calculated for Cy3H,6N4O," [M]* 390.2056, found 390.1989.

Ethyl 6-amino-3-methyl-4-(4-nitrophenyl)-1-phenyl-4,5,6,7-tetrahydro-1H-pyrazolo|3,4-
b]pyridine-5-carboxylate (Compound 3b, Scheme 2)

Following the general procedure: 6-Amino-3-methyl-4-(4-nitrophenyl)-1-phenyl-1,4-
dihydropyrano[2,3-c]pyrazole-5-carbonitrile (3, 0.25 mmol, 93.2 mg), and aniline (0.25 mmol,
23.5 mg) in Ethanol (2.0 mL). The yellow solids were obtained with 71.1 mg (3b, 79%). R =
0.51 (n-hexane/ethyl acetate = 8:2).

M.p. =163-164 °C.

TH NMR (500 MHz, CDCl;) 6= 8.31 (d, J= 8.5 Hz, 2H), 7.71 (d, /= 9.0 Hz, 2H), 7.35 — 7.31
(m, 3H), 7.08 (d, J = 7.5 Hz, 2H), 6.97 (t, /= 7.0 Hz, 1H), 4.90 (d, J = 5.0 Hz, 1H), 4.29 (dd, J
= 5.0 Hz, 4.5 Hz, 1H), 4.07 (d, J=11.5 Hz, 1H), 3.99 — 3.90 (m, 2H), 2.06 (s, 3H), 1.00 (t, J =
7.0 Hz, 3H).

13C NMR (125 MHz, CDCl;) 6= 168.2, 148.5, 144.1, 141.9, 136.1, 129.9, 129.6, 124.2, 121 .4,
113.1,111.2, 111.0, 62.0, 55.7, 44.3, 26.9, 14.3, 13.8.

HRMS (ESI+) m/z calculated for Cy,H»3;NsO4" [M]" 421.1750, found 421.1683.

Ethyl 6-amino-4-(4-fluorophenyl)-3-methyl-1-phenyl-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-
b]pyridine-5-carboxylate (Compound 4b, Scheme 2)
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Following the general procedure: 6-Amino-4-(4-fluorophenyl)-3-methyl-1-phenyl-1,4-
dihydropyrano[2,3-c]pyrazole-5-carbonitrile (4, 0.25 mmol, 86.5 mg), and aniline (0.25 mmol,
23.5 mg) in Ethanol (2.0 mL). The white solids were obtained with 71.9 mg (4b, 76%). Ry =
0.48 (n-hexane/ethyl acetate = 8:2).

M.p. = 166-168 °C.

'H NMR (500 MHz, CDCl3) 6 = 7.50 — 7.47 (m, 2H), 7.33 (t, J = 8.0 Hz, 2H), 7.27 (s, 1H),
7.13 (t, J= 8.5 Hz, 2H), 7.08 (d, J = 7.5 Hz, 2H), 6.95 (t, /= 7.0 Hz, 1H), 4.84 (d, J = 4.5 Hz,
1H), 4.13 (dd, J=4.5 Hz, 1H), 4.02 (d, /= 11.5 Hz, 1H), 3.97 — 3.89 (m, 2H), 2.02 (s, 3H), 0.98
(t,J=7.0 Hz, 3H).

13C NMR (125 MHz, CDCl;) 6 = 168.6, 164.2, 144.3, 136.8, 130.5 (d, J = 8.3 Hz), 129.6,
121.2,116.3, 116.1, 113.1, 111.5 (d, J=25.5 Hz), 61.7, 56.2, 44.0, 27.4, 14.1, 13.8

HRMS (ESI-) m/z calculated for C»,H,3N4O,F- [M-3H] 391.1571, found 391.1581

Ethyl 6-amino-4-(4-chlorophenyl)-3-methyl-1-phenyl-4,5,6,7-tetrahydro-1H-pyrazolo|3,4-
b]pyridine-5-carboxylate (Compound 5b, Scheme 2)

Cl

Following the general procedure: 6-Amino-4-(4-chlorophenyl)-3-methyl-1-phenyl-1,4-
dihydropyrano[2,3-c]pyrazole-5-carbonitrile (5, 0.25 mmol, 90.5 mg), and aniline (0.25 mmol,
23.5 mg) in Ethanol (2.0 mL). The white solids were obtained with 66.2 mg (5b, 67%). Ry =
0.49 (n-hexane/ethyl acetate = 8:2).

M.p. =167-168 °C.

TH NMR (500 MHz, CDCl;) 6= 7.64 (d, J= 8.0 Hz, 1H), 7.56 (d, /= 8.5 Hz, 1H), 7.49 — 7.44
(m, 1H), 7.37 (d, J= 8.5 Hz, 1H), 7.31 (t, J= 8.0 Hz, 2H), 7.27 (s, 1H), 7.13 (d, J= 8.5 Hz, 1H),
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7.06 (d, J= 8.0 Hz, 2H), 6.94 (t, J = 7.5 Hz, 1H), 4.82 (d, J=4.5 Hz, 1H), 4.09 (dd, J=4.5 Hz,
1H), 4.01 (d,J=11.5 Hz, 1H), 3.98 — 3.90 (m, 2H), 2.02 (s, 3H), 0.98 (t, /= 7.5 Hz, 3H).

13C NMR (125 MHz, CDCl;) 6= 168.5, 144.3, 136.7, 133.8, 132.4, 132.0, 130.3, 129.6, 129.6,
129.3,126.9, 123.6, 121.3, 121.2, 113.1, 111.3, 61.8, 55.9, 44.1, 37.0, 27.2, 14.2, 13.8.

HRMS (ESI-) m/z calculated for Cy,H,CIN,O, [M-2H]- 408.1354, found 408.1244

Ethyl 6-amino-4-(4-bromophenyl)-3-methyl-1-phenyl-4,5,6,7-tetrahydro-1H-pyrazolo|3,4-
b]pyridine-5-carboxylate (Compound 6b, Scheme 2)

Br

Following the general procedure: 6-Amino-4-(4-bromophenyl)-3-methyl-1-phenyl-1,4-
dihydropyrano[2,3-c]pyrazole-5-carbonitrile (6, 0.25 mmol, 101.5 mg), and aniline (0.25 mmol,
23.5 mg) in Ethanol (2.0 mL). The white solids were obtained with 55.8 mg (6b, 56%). R¢ =
0.50 (n-hexane/ethyl acetate = 8:2).

M.p. =166-167 °C.

'TH NMR (500 MHz, CDCl3) 6= 7.65 (d, J= 8.0 Hz, 1H), 7.57 (d, J = 8.5 Hz, 2H), 7.48 (t, J =
8.5 Hz, 1H), 7.38 (d, J = 8.5 Hz, 1H), 7.32 (t, /= 8.0 Hz, 2H), 7.27 (s, 1H), 7.14 (d, J = 8.5 Hz,
1H), 7.07 (d, J= 8.0 Hz, 1H), 6.95 (t, /= 7.5 Hz, 1H), 4.83 (d, /J=4.5 Hz, 1H), 4.11 (dd, J=4.5
Hz, 1H), 4.03 (d, J=11.5 Hz, 1H), 3.98 — 3.90 (m, 2H), 2.03 (s, 3H), 1.00 (t, /= 7.5 Hz, 3H).
13C NMR (125 MHz, CDCl;) 6= 168.5, 144.3, 136.7, 133.8, 132.4, 132.0, 130.3, 129.6, 129.6,
129.3,126.9, 123.6, 121.3, 121.2, 113.1, 111.3, 61.8, 55.9, 44.1, 37.0, 27.2, 14.2, 13.8, 12.9.
HRMS (ESI+) m/z calculated for Cp,Hy4N4O,Br" [M+H]" 455.1082, found 455.0896.

Ethyl 6-amino-4-(furan-2-yl)-3-methyl-1-phenyl-4,5,6,7-tetrahydro-1H-pyrazolo|[3,4-
b]pyridine-5-carboxylate (Compound 7b, Scheme 2)
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Following  the  gemeral  procedure:  6-Amino-4-(furan-2-yl)-3-methyl-1-phenyl-1,4-
dihydropyrano[2,3-c]pyrazole-5-carbonitrile (7, 0.25 mmol, 79.5 mg), and aniline (0.25 mmol,
23.5 mg) in Ethanol (2.0 mL). The white solids were obtained with 52.3 mg (7b, 71%). Ry =
0.58 (n-hexane/ethyl acetate = 8:2).

M.p. =173-174 °C.

'TH NMR (500 MHz, CDCl;) 6= 7.48 (s, 1H), 7.31 (t, /= 8.0 Hz, 2H), 7.25 (s, 1H), 7.06 (d, J =
8.0 Hz, 2H), 6.94 (t, J= 7.5 Hz, 1H), 6.50 (d, J= 3.0 Hz, 1H), 6.41 — 6.40 (m, 1H), 4.78 (d, J =
5.0 Hz, 1H), 4.33 (dd, J = 5.0 Hz, 1H), 4.12 — 4.02 (m, 2H), 2.00 (s, 3H), 1.12 (t, J = 7.0 Hz,
3H).

13C NMR (125 MHz, CDCl;) 6= 168.7, 148.4, 144.3, 143.5, 136.7, 129.5, 129.2, 121.1, 120.1,
113.1,111.5,111.1, 110.8, 110.1, 61.8, 55.0, 39.3, 26.0, 14.3, 13.9.

HRMS (ESI+) m/z calculated for CyoH,,N4O3" [M]" 366.1692, found 366.1629.

Ethyl 6-amino-3-methyl-4-(5-nitrofuran-2-yl)-1-phenyl-4,5,6,7-tetrahydro-1H-
pyrazolo[3,4-b]pyridine-5-carboxylate (Compound 8b, Scheme 2)

Following the general procedure: 6-Amino-4-(5-nitrofuran-2-yl)-3-methyl-1-phenyl-1,4-
dihydropyrano[2,3-c]pyrazole-5-carbonitrile (9, 0.25 mmol, 90.7 mg), and aniline (0.25 mmol,
23.5 mg) in Ethanol (2.0 mL). The white solids were obtained with 67.3 mg (9b, 68%). Ry =
0.56 (n-hexane/ethyl acetate = 8:2).

M.p. =179-180 °C.

TH NMR (500 MHz, CDCl3) 6= 7.50 (s, 1H), 7.32 (t, /= 8.0 Hz, 2H), 7.27 (s, 1H), 7.08 — 7.06
(d, J= 8.0 Hz, 2H), 6.95 (t,J= 7.5 Hz, 1H), 6.51 (d, J= 3.0 Hz, 1H), 6.42 (m, 1H), 4.79 (d, J =
5.0 Hz, 1H), 4.12 — 4.03 (m, 2H), 2.01 (s, 3H), 1.14 (t,J= 7.0 Hz, 3H).

13C NMR (125 MHz, CDCl;) 6= 168.9, 148.6, 144.5, 143.7, 136.9, 129.7, 129.3, 121.3, 120.2,
113.3,111.6,111.3, 111.0, 110.3, 62.0, 55.2, 39.5, 26.2, 14.5, 14.1.

HRMS (ESI+) m/z calculated for C,0H,NsOs™ [M]" 411.1543, found 411.1787.
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Section S3. 'H, 3C NMR, and HRMS spectroscopy
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3-methyl-1-phenyl-4-(p-tolyl)-

-amino-

1H, BC NMR, and HRMS spectroscopy of Ethyl 6

5-carboxylate (Compound 2b)
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TIC from 2020-06-22-BHa-Positive.wifi2 (sample 5) - Pyri 04, «TOF MS (50 - 1000)
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4-(4-fluorophenyl)-3-methyl-1-

-amino-

1H, 13C NMR, and HRMS spectroscopy of Ethyl 6

5-carboxylate (Compound 5b)
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TIC from 20210203-BHa wifi2 (sample ) - 5Tb-4F, +TOF MS (30 - 1000)
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4-(4-chlorophenyl)-3-methyl-1-

-amino-

TH, 13C NMR, and HRMS spectroscopy of Ethyl 6

carboxylate (Compound 6b)
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TIC from 20201217-BHa wifi2 (samg
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4-(4-bromophenyl)-3-methyl-1-

-amino-

TH, 3C NMR, and HRMS spectroscopy of Ethyl 6

carboxylate (Compound 7b)
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TIC from 20210203-BHa.wiff2 (sample 5) - 53b-4Br. +TOF MS (30 - 1000)
i 0480
0

Intensity, cps

2086

15¢6

0778 ]
1 0880 1023 4 1317

1189

2368
1 e 1610 1719 829 1532 5067 2| 2

21
2602

€71 2825
| 2717 | 2569 3015

3307 335p
3201 |/3432

sz

3748
3666

3
3785
0

397

T T

4308 4401

l4.450

4672 4886
4578 ‘ ﬂlsa ‘

4541

01

02 03 04 05 06 07 08 09

10

11 12 13 14 15

16 17 18 189 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41

Time, min

42 43 44 25 46 47 48 49

Intensity, cps

17000

16000

15000

14000

13000

12000

11000

10000

a0

133.0568

150 200

20210203 BHa wifi2 (sample 5) - 53b-4Br. +TOF MS (30 - 1000) from 0.426 min

3409636

2630733

3239554
{

2620663
326.9572

29675

19745

Muaerny 4069783
9762

3731057

Ll lﬂ ull
300

s bk y Jreson
350 400

500
Mass/Charge. D

550 600

70

950

S19




-4-(furan-2-yl)-3-methyl-1-

-amino

1H, BC NMR, and HRMS spectroscopy of Ethyl 6

5-carboxylate (Compound 8b)
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TIC from 2020-06-22-EHa-Positive wifi2 (sample 3) - Pyri 02, +TOF NS (50 1000)
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itrofuran-2-yl)-1-

-1l

3-methyl-4-(5

-amino-

1H, 3C NMR, and HRMS spectroscopy of Ethyl 6

5-carboxylate (Compound 9b)
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