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22

aminosildenafil

Exact Mass: 405.1471

Fig. 1 Chemical structure of aminosildenafil

Table 2 NMR data of aminosildenafil

(DMSO-ds, 500 MHz for H, 125 MHz for 13C)

No. Oy o,
1 - 153.6
2 - 124.3
3 - 137.8
5 - 148.6
9 - 144.9
10 - 135.9
11 - 158.8
12 7.30 (1H, d, J = 8.9 Hz) 112.8
13 7.89 (1H, dd, J = 8.8, 2.5 Hz) 129.4
14 - 123.0
15 8.00 (1H, d, J = 2.5 Hz) 128.1
16 4.15 3H, s) 37.8
17 2.76 (2H,t, J=7.4 Hz) 27.0
18, 21 1.72 (4H, m) 21.7,21.8
19,22 0.95 (6H, m) 10.3, 13.8
20 4.08 (2H, t, J = 6.4 Hz) 70.2
6-NH 12.10 (1H, br s) -
24-NH, 7.34 (2H, br s) -
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3, 5-dimethylpiperrazinyl dithio-desmethylcarbodenafil
Exact Mass: 498.2236

Fig. 2 Chemical structure of 3, 5-dimethylpiperrazinyl dithio-desmethylcarbodenafil
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Table 3 NMR data of 3, 5-dimethylpiperrazinyl dithio-desmethylcarbodenafil
(DMSO-ds, 500 MHz for 'H, 125 MHz for 13C)

No. Oy O,

| - -

2 - -

3 - 144.7
4 - -

5 - 148.2
6 13.30 (1H, s) -

7 - 171.6
8 - 131.8
9 - 133.6
10 4.43 (3H, s) 39.5
11 2.82 (2H,t,J=7.0 Hz) 26.9
12 1.75 (2H, sextet, J= 7.5 Hz) 22.0
13 0.93 (3H,t, J=7.5Hz) 13.8
14 - 134.6
15 7.70 (1H, d, J=2.5 Hz) 128.2
16 - 120.6
17 7.48 (1H, dd, J = 8.0, 2.5 Hz) 130.6
18 7.19 (1H, d, J = 8.5 Hz) 112.6
19 - 157.0
20 4.21(2H, q, J=7.0 Hz) 64.7
21 1.38 (3H, t, /= 7.0 Hz) 14.4
22 - 196.6
23 - -
24 297 (1H, t,J=12.0 Hz), 5.20 (1H, d, /= 13.0 Hz) 55.1
25 2.31 (1H, m) 56.8
26 - -
27 2.21 (1H, m) 57.9
28 3.15(1H, t,J=11.5Hz),3.78 (1H, d, /= 15.0 Hz) 57.5
29 2.20 (3H, s) 37.0
30 1.12 (3H, d, J= 6.0 Hz) 17.7
31 0.92 (3H, d, /= 6.0 Hz) 17.3
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dimethyldithiodenafil

Exact Mass: 484.2079

Fig. 3 Chemical structure of dimethyldithiodenafil

Table 4 NMR data of dimethyldithiodenafil
(Chloroform-d, 600 MHz for 1H, 150 MHz for 13C)

No. Oy W
] - -
2 - -

3 - 146.2
4 - -

5 - 147.1
6 12.54 (1H, br-s) -

7 - 171.8
8 - 132.3
9 - 134.2

10 4.51 (3H, s) 393
11 291 (2H,t, J =174 Hz) 275
12 1.82 (2H, sextet, J = 7.4 Hz) 223
13 0.99 (3H, t, J = 7.4 Hz) 14.0
14 - 118.6
15 8.37 (1H, br-s) 128.2
16 - 136.5
17 7.50 (1H, dd, J = 8.6, 2.3 Hz) 131.5
18 7.04 (1H, d, /=8.6 Hz) 112.9
19 - 156.8
20 433 (21, q, J=7.0 Hz) 65.9
21 1.68 (3H, t, J = 7.0 Hz) 14.8
22 - 198.7
23 - -
24 3.92 (1H, brd like) 58.6

2.86-2.75 (1H, m)

25 3.03-2.86 (1H, m) 51.6
26 - -
27 3.15-3.04 (1H, m) 50.5
28 5.58 (1H, br d like) 55.9

2.73 (1H, br t like)

29 1.22 (3H, d, /=6.2 Hz) 19.4

30 1.03-0.97 (3H, m) 19.0
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dimethylthiocarbodenafil

Exact Mass: 468 2307

Fig. 4 Chemical structure of dimethylthiocarbodenafil

Table 5 NMR data of dimethylthiocarbodenafil
(Chloroform-d, 600 MHz for 1H, 150 MHz for 13C)

No. Oy d,

1 - -

2 - -

3 - 146.7
4 - -

5 - 147.5
6 10.96 (1H, br-s) -

7 - 153.8
8 - 124.5
9 - 138.5
10 4.25 (3H, s) 38.2
11 2.89 (2H, t, J=17.5 Hz) 27.7
12 1.83 (2H, sextet, J = 7.5 Hz) 22.4
13 1.00 (3H, t, J=7.5 Hz) 14.1
14 - 119.8
15 8.35 (1H, br-s) 128.6
16 - 136.4
17 7.48 (1H, dd, J = 8.6, 2.1 Hz) 131.2
18 7.02 (1H, d, J= 8.6 Hz) 113.0
19 - 156.7
20 430(2H, q, J=7.2 Hz) 65.7
21 1.60 (3H, t, J = 7.2 Hz) 14.7
22 - 198.8
23 - -
24 3.95 (1H, br d like) 58.8

2.84-2.75 (1H, m)

25 3.03-2.84 (1H, m) 51.6
26 - -
27 3.13-3.04 (1H, m) 50.5
28 2.71 (1H, brt like) 56.1
29 1.20 (3H, d, J= 6.0 Hz) 19.5
30 1.03-0.97 (3H, m) 19.1
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propoxyphenyl noracetildenafil

Exact Mass: 4662692

Fig. 5 Chemical structure of propoxyphenyl noracetildenafil

Table 6 NMR data of propoxyphenyl noracetildenafil

(Chloroform-d, 400 MHz for 'H, 100 MHz for 13C)

No. Sy d¢
1 - -
2 - -
3 - 146.8
4 - -
S - 147.4
6 10.90 (1H, br-s) -
7 - 153.7
8 - 124.5
9 - 138.5
10 4.23-4.30 (3H, m) 38.2
11 2.95 (2H,t,J = 7.5 H2) 27.8
12 1.89 (2H, sextet, J = 7.5 Hz) 22.4
13 1.05 (3H,t,J =7.5Hz) 14.1
14 - 129.8
15 9.14 (1H, d,J = 2.5 Hz) 132.3
16 - 120.1
17 8.14 (1H, dd, J = 9.0, 2.5 Hz) 132.5
18 7.11 (1H, d,J =9.0 Hz) 112.7
19 - 160.0
20 4.23-4.30 (2H, m, overlapped) 71.6
21 2.01 (2H, sextet-like) 22.4
22 1.18 (3H,t,J =7.5Hz) 10.6
23 - 194.9
24 3.84 (2H, s) 64.5
25 - -

26/30 2.72 (4H, m) 53.1

27/29 2.60 (4H, m) 54.8
28 - -
31 2.35 (3H, s) 45.8
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desmethylpiperazinyl propoxysildenafil
Exact Mass: 406.1311

Fig. 6 Chemical structure of desmethylpiperazinyl propoxysildenafil

Table 7 NMR data of desmethylpiperazinyl propoxysildenafil
(DMSO-ds, 600 MHz for 'H, 150 MHz for 13C)

No. Oy )

1 - B

2 . .

3 - 147.5
4 , -

5 - 150.7
6 - -

7 - 155.7
8 - 125.8
9 - 139.7
10 4.22 (3H, s) 384
11 2.87 (2H, t,J=7.4 Hz) 28.4
12 1.83-1.76 (2H, m) 23.5
13 0.99 (3H, t, J=7.4 Hz) 14.2
14 - 122.9
15 8.34 (1H, d, J=2.3 Hz) 129.7
16 - 139.2
17 7.94 (1H, dd, J= 8.7, 2.3 Hz) 131.2
18 7.21 (1H, d, J=8.8 Hz) 113.4
19 - 159.5
20 4.15(2H, t, J= 6.4 Hz) 72.0
21 1.89-1.83 (2H, m) 234
22 1.05 (3H, t, J=7.4 Hz) 10.9
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Fig. 7 Chemical structure of dithiopropylcarbodenafil

Table 8 NMR data of dithiopropylcarbodenafil
(Chloroform-d, 500 MHz for 1H, 125 MHz for 13C)

20 dithiopropylcarbodenafil

> A Exact Mass: 4982236

No. Oy o,
1 - -
2 - -

3 - 146.2
4 - _

5 - 147.0
6 12.61 (1H, br-s) -

7 - 171.7
8 - 132.3
9 - 134.1

10 4.53 (3H, s) 394
11 293 (2H, t,J=17.5 Hz) 27.6
12 1.86 (2H, sextet, J = 7.5 Hz) 223
13 1.01 (3H,t, J=7.4 Hz) 14.1
14 - 136.3
15 8.42 (1H, d. J=2.3 Hz) 128.1
16 - 118.4
17 7.57 (1H, dd, J = 8.6, 2.3 Hz) 131.7
18 7.07 (1H, d, J= 8.6 Hz) 113.0
19 - 156.9
20 4.35(2H, q, J=7.0 Hz) 66.0
21 1.70 (3H, t, /= 7.0 Hz) 14.8
22 - 198.8
23 - -
24 3.71 (2H, brs) 52.3
25 2.52 (2H,t, J=4.7 Hz) 53.5
26 - -
27 2.69 (2H, brs) 52.6
28 4.49 (2H, brs) 49.8
29 238 (2H.t,.J=".5 Hz) 60.1
30 1.54 (2H, sextet, J = 7.5 Hz) 20.0
31 0.93 (3H,t,J=17.4 Hz) 11.8
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YJ-05

Exact Mass: 459.2158

Fig. 8 Chemical structure of YJ-05

Table 9 NMR data of YJ-05

(DMSO-ds, 500 MHz for H, 125 MHz for 13C)

No. Oy 0,
1 - 179.4
2 - -
3 - 168.6
4 - -
5 5.58 (1H, s) 54.8
6 - 136.4
7 - -
8 - 136.6
9 7.20 (1H, d, J=7.9 Hz) 111.1
10 6.98 (1H, t,J=17.6 Hz) 120.8
11 6.93 (1H, t,J=17.6 Hz) 118.5
12 7.45 (1H, d, J=17.9 Hz) 117.9
13 - 126.2
14 - 106.0
15 2.58 (1H, dd, J=13.5, 12.0 Hz) 232
3.16 (1H, dd, J = 13.5, 3.8 Hz)
16 3.73 (1H, m) 59.5
17 - 94.1
18/20/22 3.74 (6H, m) 52.0
19/21/23 1.11 (9H, t, J = 7.1 Hz) 7.8
I - 138.3
2' 6.71 (1H, s) 106.7
3 - 146.8
4 - 145.6
5 6.74 (1H, d, /= 8.0 Hz) 107.7
6 6.77 (1H, d, /= 8.0 Hz) 119.4
7 5.87,5.93 (1H, each, s) 100.6
7 N-H 10.58 (1H, s) -
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1sopropylnortadalafil

O
o \/ Exact Mass: 417.1689
T

Fig. 9 Chemical structure of isopropylnortadalafil

Table 10 NMR data of YJ-05
(DMSO-ds, 600 MHz for 'H, 150 MHz for 13C)

No. Oy o,
1 4.02 (1H, d, J=16.8 Hz) 167.5
2 - -

3 3.90 (1H, d, J=16.9 Hz) 44.1
4 - 166.4
5 - -

6 6.28 (1H, s) 56.0

6a - 134.0
7 10.19 (1H, s) .
7a - 136.8
8 731 (1H, d, J =7.9 Hz) 1.2
9 7.11-7.00 (1H, m) 121.5
10 7.11-1.00 (1H, m) 119.1
11 7.58 (1H, d, J=7.5 Hz) 118.1

lla - 126.4

11b - 105.7
12 3.59 (1H, dd, J = 15.9, 4.9 Hz) 22.9

3.11 (1H, dd, /=159, 11.6 Hz)

12a 440 (1H, dd, J = 11.2, 4.5 Hz) 56.0
13 4.79 (1H, m) 44.0
14 1.18 (1H, d, /= 6.9 Hz) 18.6
15 1.16 (1H, d, J = 6.8 Hz) 18.4
' - 137.0
2' 6.82 (1H, s) 107.2
3 - 147.6
4 - 146.7
5 6.68 (1H, d, J=7.9 Hz) 107.8
6' 6.81 (1H,d, J=1.7 Hz) 119.9
7 5.89 (2H, d, J = 8.3 Hz) 101.1
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bisprehomotadalafil

Exact Mass: 825.3010

Fig. 10 Revised chemical structure of bisprehomotadalafil

Table 11 NMR data of bisprehomotadalafil
(DMSO-ds, 600 MHz for 'H, 150 MHz for 13C)

No. Oy o,
1 - 171.0
2 - -

3 3.35(2H, d, J=14.1 Hz) 57.5

3.80 (2H, d, J =14.5 Hz)

4 - 170.5
5 - -

6 6.82 (2H, s) 51.4
6a - 130.1
7 7.73 (2H, s) -

Ta - 136.6
8 7.25(2H, d, J=7.8 Hz) 110.0
9 7.18 (2H, t, J="7.3 Hz) 122.4
10 7.13 (2H, t, J= 7.4 Hz) 119.7
11 7.54 (2H,d, J=7.9 Hz) 118.6

l1a - 126.4

11b - 107.8
12 3.08 (2H, dd, /=154, 6.7 Hz) 21.5

3.64 (2H, d, J = 15.7 Hz)
12a 5.62 (2H, s) 52.1
13 2.69-2.63 (1H, m) 493
2.79 (1H, br-s)
14 1.07 (3H, s) 11.9
15 3.17 (6H, s) 52.0
' - 133.5
2' 6.88 (2H, s) 110.1
3 - 147.5
4' - 147.1
5 6.60 (2H, d, J=17.9 Hz) 107.5
6' 6.55(2H,d, J=7.5 Hz) 122.9
7 5.86 (4H, s) 101.0
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bisprecyclopentyltadalafil

Exact Mass: 865.3323

Fig. 11 Revised chemical structure of bisprecyclopentyltadalafil

Table 12 NMR data of bisprehomotadalafil
(DMSO-ds, 600 MHz for 'H, 150 MHz for 13C)

No. Oy 0,
1 - 172.3
2 - -

3 3.52(2H, d, /=14.7 Hz) 57.1
3.97 (2H. d, J=14.7 Hz)

4 - 171.6

5 - -

6 6.90 (2H, s) 51.8

6a - 131.5
7 9.89 (2H, s) -
7a - 137.8
8 7.34 (2H, d, /= 8.0 Hz) 112.0

7.12 (2H,t,J=74 Hz) 122.6

10 7.06 (2H, t, J=7.4 Hz) 119.8
11 7.56 (2H, d, /= 7.7 Hz) 119.0
Ila - 127.6
I1b - 108.3
12 3.61 (211, d, J=15.8 [1z) 22.1
12a 6.16 (2H, s) 52.6
13 3.41-3.30 (1H, m) 64.8
14 30.5
15 1.64-1.36 (6H, m), H-14a, 17a, 15ab, 16ab overlapped 24.5
16 H14b, 17b overlapped (2H, s) 243
17 27.4
1' - 135.5
2' 6.85 (2H, s) 110.6
3 - 148.2
4 - 147.8
5 6.68 (2H, d, J= 8.0 Hz) 108.1
6' 6.53 (2H, d, J= 7.9 Hz) 123.6
7 5.94 (4H, d, J =4.2 Hz)) 101.9
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