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Analytical data of final compounds: purity, 'H NMR, HRMS.

Comp.

Structure

Purity
(o)

'H NMR

HRMS

15-1

98.0

'H NMR (500 MHz, CDCl;) & 8.82
(bs, 1H), 7.97 (t, J = 1.5 H, 1H),
7.92 (dt, J = 1.5, 7.7 Hz, 1H), 7.58
(t, J = 7.7 Hz, 1H), 7.53-7.51 (m,
1H), 4.09-4.07 (m, 2H), 3.87-3.85
(m, 2H), 3.35 (s, 3H), 2.64 (s, 3H),
2.59 (s, 3H).

383.1275
[M+H]"

16a

98.4

'H NMR (400 MHz, CDCl5) § 8.72
(bs, 1H), 7.95 (t, J = 1.5 Hz, 1H),
7.90 (dt, J = 1.7, 7.0 Hz, 1H), 7.47-
7.54 (m, 2H), 5.78 (bs, 1H), 4.04-
4.02 (m, 2H), 3.78-3.75 (m, 2H),
3.47 (m, 2H), 3.23 (s, 3H), 2.60 (s,
3H), 1.24 (t,J = 7.2 Hz, 3H).

380.1831
[M+H]*

16b

97.4

'H NMR (500 MHz, CDCl;) & 8.82
(bs, 1H), 7.97 (m, 1H), 7.91 (dt, J =
1.5, 7.3 Hz, 1H), 7.56-7.51 (m, 2H),
4.06-4.04 (m, 2H), 3.78-3.77 (m,
2H), 3.74-3.70 (m, 2H), 3.24 (s,
3H), 3.19 (s, 3H), 2.63 (s, 3H), 1.21
(t,J = 7.0 Hz, 3H).

394.1985
[M+H]*

16¢

99.2

'H NMR (500 MHz, CDCL;) & 8.75
(bs, 1H), 7.96 (t, J = 1.5 H, 1H),
7.91 (dt, J = 1.5, 7.5 Hz, 1H), 7.55-
7.49 (m, 2H), 5.66 (bs, 1H), 4.05-
4.03 (m, 2H), 3.79-3.78 (m, 2H),
3.27 (s, 3H), 3.02 (d, J = 4.8 Hz,
3H), 2.62 (s, 3H).

366.1689
[M+H]*
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16d

95.4

'H NMR (500 MHz, CDCl;) & 8.76
(bs, 1H), 7.97 (t, J = 1.5 H, 1H),
7.92 (dt, ] = 1.5, 7.5 Hz, 1H), 7.56-
7.49 (m, 2H), 5.70 (bs, 1H), 4.06-
4.04 (m, 2H), 3.79-3.78 (m, 2H),
3.59 (t, J = 5.2 Hz, 2H), 3.41 (s,
3H), 3.24 (s, 3H), 2.62 (s, 3H).

410.1942
[M+H]"

17

99.0

'H NMR (300 MHz, CDCl;) & 8.78
(bs, 1H), 7.94 (t, J = 1.5 Hz, 1H),
7.90 (dt, J = 1.5, 7.2 Hz, 1H), 7.56-
7.46 (m, 2H), 5.56 (bs, 1H), 4.03-
4.00 (m, 2H), 3.80-3.73 (m, 4H),
3.50-3.41 (m, 2H), 2.61 (s, 3H),
1.25 (t, J = 7.2 Hz, 3H), 1.23 (1, ] =
7.2 Hz, 3H).

394.1995
[M+H]*

23

95.1

'H NMR (400 MHz, CDCl) § 7.78
(bs, 1H), 7.39 (m, 1H), 7.34-7.29
(m, 2H), 6.88-6.85 (m, 1H), 5.14
(bs, 1H), 4.48 (s, 2H), 3.80-3.76 (m,
4H), 3.42-3.35 (m, 2H), 3.12 (s,
3H), 2.62 (s, 3H), 1.20 (t, J = 7.2
Hz, 3H).

366.2031
[M+H]*

31aR

97.2

'H NMR (400 MHz, CDCl;) 5 8.58
(bs, 1H), 7.48-7.46 (m, 2H), 7.42-
7.38 (m, 2H), 7.34-7.26 (m, 2H),
6.92-6.91 (m, 1H), 6.89-6.85 (m,
2H), 5.42 (dd, J = 4.8, 8.0 Hz, 1H),
3.94-3.92 (m, 2H), 3.77-3.76 (m,
2H), 3.52-3.47 (m, 2H), 3.29 (s,
3H), 2.85-2.73 (m, 2H), 2.44 (s,
3H), 2.31-2.20 (m, 1H), 2.14-2.06
(m, 1H), 1.29 (t, J = 7.2 Hz, 3H).

461.2670
[M+H]"

31aS

95.9

'H NMR (400 MHz, CD;OD) §
8.58 (bs, 1H), 7.48-7.46 (m, 2H),
7.42-7.38 (m, 2H), 7.34-7.26 (m,
2H), 6.92-6.91 (m, 1H), 6.89-6.85
(m, 2H), 5.42 (dd, J = 4.8, 8.0 Hz,
1H), 3.94-3.92 (m, 2H), 3.77-3.76
(m, 2H), 3.52-3.47 (m, 2H), 3.29 (s,
3H), 2.85-2.73 (m, 2H), 2.44 (s,
3H), 2.31-2.20 (m, 1H), 2.14-2.06
(m, 1H), 1.29 (t, ] = 7.2 Hz, 3H).

461.2670
[M+H]*
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31b

97.2

'H NMR (400 MHz, CD;OD) &
8.56 (bs, 1H), 7.47-7.45 (m, 2H),
7.41-7.37 (m, 2H), 7.33-7.29 (m,
1H), 7.14 (d, J = 8.9 Hz, 2H), 6.99
(d, J= 8.9 Hz, 2 H), 541 (dd, ] =
4.7,8.1 Hz, 1H), 3.92-3.90 (m, 2H),
3.78-3.76 (m, 2H), 3.51-3.46 (m,
2H), 3.28 (s, 3H), 2.86-2.73 (m,
2H), 2.44 (s, 3H), 2.31-2.20 (m,
1H), 2.14-2.05 (m, 1H), 1.28 (t, J =
7.2 Hz, 3H).

461.2663
[M+H]

31c

99.1

'H NMR (400 MHz, CD;OD) &
8.62 (bs, 1H), 7.47-7.33 (m, 5H),
7.41-7.37 (m, 2H), 7.33-7.29 (m,
1H), 7.14 (d, J = 8.9 Hz, 2H), 6.99
(d, J = 8.9 Hz, 2 H), 5.41 (dd, J =
4.7,8.1 Hz, 1H), 3.92-3.90 (m, 2H),
3.78-3.76 (m, 2H), 3.51-3.46 (m,
2H), 3.28 (s, 3H), 2.86-2.73 (m,
2H), 2.44 (s, 3H), 2.31-2.20 (m,
1H), 2.14-2.05 (m, 1H), 1.28 (t, J=
7.2 Hz, 3H).

461.2654
[M+H]"

31d

99.5

'H NMR (500 MHz, CD;OD) &
8.62 (bs, 1H), 7.51-7.43 (m, SH),
7.26 (dd, J = 1.6, 7.8 Hz, 1 H), 7.18
(t, J = 7.3 Hz, 1H), 7.17 (t, J= 7.3
Hz, 1H), 6.90 (d, J = 8.2 Hz, 1H),
5.44 (bs, 1H), 4.00 (m, 4H), 3.55-
3.50 (m, 2H), 3.36 (s, 3H), 2.70 (¢,
J= 6.7 Hz, 2H), 2.33 (s, 3H), 2.24-
2.15 (m, 1H), 2.10-2.09 (m, 1H),
1.31 (t, J = 7.2 Hz, 3H).

475.2806

[M+H]"

31e

100

'H NMR (400 MHz, CD;OD) &
8.54 (s, 1H), 7.39-7.33 (m, 5H),
7.31-7.28 (m, 1H), 7.26-7.24 (m,
3H), 4.47 (dd, J = 5.1, 8.2 Hz, 1H),
4.40 (d, J=12.0 Hz, 1H), 4.28 (d, J
= 12.1 Hz, 1H), 3.95-3.94 (m, 2H),
3.77-3.75 (m, 2H), 3.44-3.40 (m,
2H), 3.23 (s, 3H), 2.68-2.64 (m,
1H), 2.60-2.55 (m, 1H), 2.32 (s,
3H), 2.06-1.99 (m, 1H), 1.89-1.82
(m, 1H), 1.22 (t, ] = 7.2 Hz, 3H).

475.2718
[M+H]*
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31f

97.0

'"H NMR (400 MHz, CDCl3) 5 8.68
and 8.65 (bs, 1H), 7.55 and 7.43
(bs, 1H), 7.36-7.21 (m, 7H), 7.13-
7.09 (m, 1H), 4.42-4.17 (m, 3H),
3.87-3.42 (m, 6H), 3.16 and 3.12 (s,
3H), 2.66-2.55 (m, 2H), 2.36 (s,
3H), 2.07-1.91 (m, 1H), 1.87-1.80
(m, 1H), 1.23 (t, J = 7.2 Hz, 3H).

475.2819
[M+H]"

32

96.1

'H NMR (400 MHz, CD;OD) §
8.50 (bs, 1H), 7.40-7.38 (m, 2H),
7.34-7.30 (m, 2H), 7.26-7.18 (m,
2H), 6.84-6.83 (m, 1H), 6.81-6.76
(m, 2H), 5.31 (dd, J = 4.7, 7.9 Hz,
1H), 3.85-3.84 (m, 2H), 3.69-3.67
(m, 2H), 3.42 (q, J = 7.1, 16.0 Hz,
2H), 321 (s, 3H), 2.59-2.41 (m,
2H), 2.24 (s, 6H), 2.21-2.13 (m,
1H), 2.05-1.96 (m, 1H), 1.21 (t, J =
7.1 Hz, 3H).

475.2817
[M+H]*

33R

97.9

'H NMR (500 MHz, CDCl;) & 8.76
(s, 1H), 7.36-7.30 (m, 4H), 7.26-
7.23 (m, 1H), 7.16 (t, J = 8.0 Hz,
1H), 6.77-6.71 (m, 3H), 5.24 (dd, J
=47, 8.0 Hz, 1H), 4.67 (s, 1H),
3.78-3.63 (m, 5H), 3.48-3.43 (m,
2H), 2.74 (bs, 2H), 2.42 (s, 3H),
2.20-2.13 (m, 1H), 2.06-1.96 (m, 3),
1.88-1.78 (m, 1H), 1.58-1.49 (m,
1H), 1.23 (t, J = 7.2 Hz, 3H).

487.2810

[M+H]"

338

98.2

'H NMR (500 MHz, CDCl;) & 8.77
(s, 1H), 7.35-7.30 (m, 4H), 7.26-
7.23 (m, 1H), 7.15 (t, ] = 8.0 Hz,
1H), 6.79-6.76 (m, 2H), 6.68 (dd, J
=83, 1.9 Hz, 1H), 5.24 (dd, J =
8.0, 4.7 Hz, 1H), 4.67 (s, 1H), 3.88-
3.83 (m, 1H), 3.80-3.71 (m, 2H),
2.69-2.62 (m, 2H), 3.48-3.42 (m,
2H), 2.74 (bs, 2H), 2.42 (s, 3H),
2.22-2.10 (m, 1H), 2.03-1.97 (m,
2H), 1.89-1.79 (m, 1H), 1.61-1.52
(m, 1H), 1.23 (t, ] = 7.2 Hz, 3H).

487.2809
[M+H]*
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34

97.5

'H NMR (400 MHz, CD;OD) &
8.65 (s, 2H), 7.38-7.36 (m, 2H),
7.33-7.30 (m, 2H), 7.25-7.22 (m,
2H), 6.86-6.84 (m, 1H), 6.75-6.74
(m, 2H), 5.31 (dd, J = 4.7, 8.0 Hz,
1H), 3.99-3.88 (m, 2H), 2.88 (s,
3H), 2.75-2.66 (m, 2H), 2.36 (s,
3H), 2.22-2.15 (m, 1H), 2.06-1.99
(m, 1H), 1.08 (t, J = 7.2 Hz, 3H).

420.2380

[M+H]"

43S

100%

'H NMR (400 MHz, CD;OD) &
8.56 (s, 1H), 7.32 (dd, J = 1.1 Hz, J
= 52 Hz, 1H), 7.25 (t, 1H), 7.10
(dd, T = 0.9, 3.5 Hz, 1H), 6.95-6.89
(m, 3H), 6.84 (ddd, = 0.8, 1.9, 7.9
Hz, 1H), 5.67 (dd, ] = 5.7, 7.6, 1H),
3.93-3.91 (m, 2H), 3.81-3.79 (m,
2H), 3.30 (s, 3H), 2.75-2.62 (m,
2H), 2.54 (s, 3H), 2.36 (s, 3H) 2.33-
2.23 (m, 1H), 2.14-2.06 (m, 1H).

470.1687
[M+H]"

45aR

99.6%

'H NMR (400 MHz, CD;OD) &
8.52 (s, 1H), 7.32 (dd, J = 1.1, 5.2
Hz, 1H), 7.24 (t, J = 8.2 Hz, 1H),
7.10 (dd, J = 0.7, 3.5 Hz, 1H), 6.95
(dd, J = 3.5, 5.1 Hz, 1H), 6.92-6.88
(m, 2H), 6.83 (ddd, 7= 0.7, 1.7, 8.2
Hz, 1H), 5.67 (dd, J = 5.7, 7.5 Hz,
1H), 3.89-3.87 (m, 2H), 3.73-3.71
(m, 2H), 3.45-3.40 (m, 2H), 3.22 (s,
3H), 2.72-2.66 (m, 2H), 2.36 (s,
3H), 2.36-2.25 (m, 1H), 2.14-2.06
(m, 1H), 1.22 (t, ] = 7.2 Hz, 3H).

467.2234

[M+H]"

45aS

99.3%

'H NMR (400 MHz, CD;OD) &
8.52 (s, 1H), 7.32 (dd, T = 1.1, 5.2
Hz, 1H), 7.24 (t, J = 8.2 Hz, 1H),
7.10 (dd, J = 0.7, 3.5 Hz, 1H), 6.95
(dd, T = 3.5, 5.1 Hz, 1H), 6.92-6.88
(m, 2H), 6.83 (ddd, 7= 0.7, 1.7, 8.2
Hz, 1H), 5.67 (dd, J = 5.7, 7.5 Hz,
1H), 3.89-3.87 (m, 2H), 3.73-3.71
(m, 2H), 3.45-3.40 (m, 2H), 3.22 (s,
3H), 2.72-2.66 (m, 2H), 2.36 (s,
3H), 2.36-2.25 (m, 1H), 2.14-2.06
(m, 1H), 1.22 (t, ] = 7.2 Hz, 3H).

467.2233
[M+H]*

S6




45b

100%

'H NMR (400 MHz, CD;OD) &
8.58 (s, 1H), 7.32 (dd, J = 1.2 5.1
Hz, 1H), 7.24 (t, 1H), 7.10 (dd, J =
1.1, 3.3 Hz, 1H), 6.95 (dd, J = 3.6,
5.1 Hz, 1H), 6.92-6.88 (m, 2H),
6.83 (ddd, J=0.7, 1.9, 8.0 Hz, 1H),
5.68 (dd, J = 5.4, 7.5, 1H), 3.88-
3.86 (m, 2H), 3.72-3.70 (m, 2H),
3.21 (s, 3H), 3.18 (s, 6H), 2.85-2.72
(m, 2H), 2.41 (s, 3H), 2.35-2.27 (m,
1H), 2.17-2.10 (m, 1H).

467.2230
[M+H]*

45¢S

100%

'H NMR (400 MHz, CD;OD) &
8.52 (s, 1H), 7.30 (d, J = 4.9 Hz,
1H), 7.23 (t, 1H), 7.09 (d, J = 3.6
Hz, 1H), 6.94-6.87 (m, 3H), 6.81 (d,
J =79 Hz, 1H), 5.66 (dd, J = 5.8,
7.7, 1H), 3.85-3.83 (m, 2H), 3.68-
3.66 (m, 2H), 3.17 (s, 3H), 2.75-
2.62 (m, 2H), 2.35 (s, 3H), 2.33-
2.24 (m, 1H), 2.14-2.06 (m, 1H).

439.1902
[M+H]*

46S

99.2%

'H NMR (400 MHz, CD;OD) &
8.72 (s, 1H), 8.56 (s, 1H), 7.32 (dd,
J=0.9, 49 Hz, 1H), 7.27 (t, 1H),
7.10 (d, J = 3.3 Hz, 1H), 6.96-6.91
(m, 3H), 6.87 (d, ] = 8.0 Hz, 1H),
5.68 (dd, ] = 5.7, 7.7 Hz, 1H), 3.95-
3.93 (m, 2H), 3.84-3.82 (m, 2H),
3.28 (s, 3H), 2.76-2.63 (m, 2H),
2.36 (s, 3H), 2.34-2.24 (m, 1H),
2.15-2.06 (m, 1H).

424.1808
[M+H]*

47S

96.1%

'H NMR (400 MHz, CD;OD) &
8.74 (s, 1H), 7.40 (dd, J = 1.1, 5.0
Hz, 1H), 7.34 (t, 1H), 7.18 (dd, J =
1.1, 3.5 Hz, 1H), 7.04-6.98 (m, 3H),
6.94 (ddd, ] = 0.8, 1.9, 7.9 Hz, 1H),
5.76 (dd, J = 5.7, 7.5, 1H), 4.01-
3.99 (m, 2H), 3.90-3.88 (m, 2H),
3.36 (s, 3H), 2.84-2.71 (m, 2H),
2.58 (s, 3H), 2.4 (s, 3H), 2.42-2.31
(m, 1H), 2.21-2.14 (m, 1H).

438.1959
[M+H]

S7




48

97.7%

'H NMR (400 MHz, CDCl;) § 9.01
(s, 1H), 7.28 (d, J = 8.1 Hz, 1H),
7.24 (dd, J = 1.2, 5.1 Hz, 1H), 7.04
(d, J=3.4Hz, 1H), 6.95 (dd, T = 3.6
Hz, 5.2 Hz, 1H), 6.90-6.85 (m, 3H),
5.60 (dd, J = 5.6, 7.7 Hz, 1H), 3.97-
3.95 (m, 2H), 3.82-3.80 (m, 2H),
3.33 (s, 3H), 2.80-2.71 (m, 2H),
2.44 (s, 3H), 2.34-2.27 (m, 1H),
2.14-2.08 (m, 1H), 1.89 (br, 1H).

492.1665
[M+H]

56S

100%

"H NMR (400 MHz, CDCl3) 6 8.44
(s, 1H), 7.27-7.20 (m, 3H), 7.03-
7.01 (m, 1H), 6.95-6.91 (m, 3H),
6.83-6.80 (m, 1H), 5.57-5.54 (m,
2H), 4.76 (br, 1H), 3.88-3.84 (m,
2H), 3.50-3.46 (m, 2H), 3.31-3.26
(m, 2H), 2.91 (s, 3H), 2.76-2.71 (m,
2H), 2.42 (s, 3H), 2.31-2.25 (m,
1H), 2.12-2.05 (m, 1H), 1.30-1.25
(m, 3H).

466.2274
[M+H]*

578

96.0%

'H NMR (400 MHz, CDCl;) § 7.94
(d, J = 8.5 Hz, 1H), 7.22-7.18 (m,
2H), 7.01 (d, J = 3.4 Hz, 1H), 6.94-
6.87 (m, 3H), 6.79 (dd, J = 2.3, 8.4
Hz, 1H), 5.86 (d, J = 8.5 Hz, 1H),
5.55 (dd, J = 5.6, 7.6 Hz, 1H), 4.59
(br, 1H), 3.89-3.87 (m, 2H), 3.58-
3.56 (m, 2H), 3.39-3.32 (m, 2H),
3.07 (s, 3H), 2.77-2.67 (m, 2H),
241 (s, 3H), 2.32-2.21 (m, 1H),
2.12-2.04 (m, 1H), 1.24 (t, 3H).

466.2276
[M+H]

598

97.6%

'H NMR (400 MHz, CDCl;) § 8.33
(dd, J = 2.1, 4.8Hz, 1H), 8.04 (dd, J
= 2.1, 7.6 Hz, 1H), 7.27-7.22 (m,
2H), 7.02 (d, ] = 3.1 Hz, 1 H), 6.96-
6.91 (m, 3H), 6.85 (dd, J = 2.3, 8.2
Hz, 1H), 6.80 (dd, J = 4.8, 7.8 Hz,
1H), 5.57 (dd, J = 5.4, 7.7 Hz, 1H),
3.90-3.87 (m, 2H), 3.61-3.58 (m,
2H), 3.08 (s, 3H), 2.77-2.67 (m,
2H), 2.42 (s, 3H), 2.35-2.20 (m,
1H), 2.14-2.03 (m, 1H).

423.1849
[M+H]*

S8




61S

95.0%

'H NMR (400 MHz, CDCl3) § 7.95
(d, J = 7.6 Hz, 1H), 7.26-7.21 (m,
2H), 7.02 (d, ] = 3.4 Hz, 1 H), 6.95-
6.89 (m, 3H), 6.85 (ddd, T = 0.9, 2.4
Hz, 8.4 Hz, 1H), 6.64 (d, ] = 7.7
Hz, 1H), 5.57 (dd, ] = 5.3, 7.5 Hz,
1H), 3.89-3.86 (m, 2H), 3.60-3.57
(m, 2H), 3.09 (s, 3H), 2.77-2.69 (m,
2H), 2.44 (s, 3H), 2.42 (s, 3H),
2.34-221 (m, 1H), 2.14-2.03 (m,
1H).

437.2010
[M+H]

63S

99.5%

'H NMR (400 MHz, CDCl3) § 7.95
(d, J = 8.5 Hz, 1H), 7.33 (dd, J =
1.0, 5.0 Hz, 1H), 7.26 (t, J = 7.9 Hz,
1 H), 7.12 (d, J = 3.4 Hz, 1H), 6.96-
6.94 (m, H), 6.91 (dd, ] = 2.8 Hz, J
= 8.2 Hz, 1H), 6.86 (dd, J = 1.0 Hz,
J=17.9 Hz, 1H), 6.13 (d, ] = 8.4 Hz,
1H), 5.71 (dd, J = 5.3, 7.6 Hz, 1H),
3.92 (s, 3H), 3.89-3.87 (m, 2H),
3.68-3.66 (m, 2H), 3.16 (s, 3H),
2.94-2.79 (m, 2H), 2.47 (s, 3H),
242 (s, 3H), 2.39-2.30 (m, 1H),
2.21-2.13 (m, 1H).

453.1948
[M+H]*

65

96.6%

'H NMR (400 MHz, CDCl;) § 8.34
(d, J = 3.9 Hz, 1H), 7.33-7.20 (m,
4H), 7.05-6.98 (m, 3H), 6.93 (dd, J
= 3.5, 5.1 Hz, 1H), 6.85 (dd, J =
1.9, 8.2 Hz, 1H), 5.57 (dd, J = 5.6,
7.6 Hz, 1H), 3.78-3.74 (m, 2H),
3.33-3.29 (m, 2H), 2.86 (s, 3H),
2.75-2.70 (m, 2H), 2.41 (s, 3H),
2.35-2.20 (m, 1H), 2.14-2.03 (m,
1H).

423.1863
[M+H]*

67

99.1%

'H NMR (400 MHz, CDCl;) 5 8.31
(s, 1H), 8.29 (d, J = 4.8 Hz, 1H),
7.55 (d, ] = 4.9 Hz, 1H), 7.29-7.25
(m, 2H), 7.05 (d, J = 3.2 Hz, 1 H),
7.00 (t, J = 2.0 Hz, 1H), 6.98-6.95
(m, 2H), 6.89 (dd, J = 2.1, 8.4 Hz,
1H), 5.60 (dd, J = 5.4, 7.6 Hz, 1H),
3.81-3.79 (m, 2H), 3.45-3.40 (m,
2H), 3.00 (s, 3H), 2.81-2.72 (m,
2H), 2.45 (s, 3H), 2.35-2.28 (m,
1H), 2.15-2.09 (m, 1H).

423.1856
[M+H]*
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69

97.0%

'H NMR (400 MHz, CDCl) § 7.62
(dd, J = 1.6, 7.6 Hz, 1H), 7.41 (td, J
= 1.8, 7.7 Hz, 1H), 7.23-7.19 (m,
2H), 7.10 (d, J = 3.4 Hz, 1H), 7.03-
6.90 (m, 5H), 6.83 (dd, J = 2.0, 8.2
Hz, 1H), 5.75 (dd, ] = 5.1, 8.4 Hz,
1H), 3.76-3.73 (m, 2H), 3.31-3.29
(m, 2H), 3.13-3.03 (m, 2H), 2.87 (s,
3H), 2.57 (s, 3H), 2.54-2.45 (m,
1H), 2.38-2.27 (m, 1H).

422.1909
[M+H]

71R

96.6%

'H NMR (400 MHz, CDCl;) &
7.21-7.14 (m, 2H), 7.99 (dd, J = 3.2,
5.1 Hz, 1H), 6.78-6.74 (m, 3H),
5.52 (dd, J = 5.4, 7.8 Hz, 1H), 3.75
(d, J = 6.2 Hz, 2H), 3.31-3.29 (m,
2H), 2.82-2.79 (m, 2H), 2.75-2.62
(m, 6H), 2.39 (s, 3H), 2.39 (s,3H),
2.30-2.21 (m, 1H), 2.10-2.01 (m,
1H).

374.1908
[M+H]

718

98.7%

'H NMR (400 MHz, CDCl;) &
7.21-7.14 (m, 2H), 7.99 (dd, J = 3.2
Hz, J = 5.1 Hz, 1H), 6.78-6.74 (m,
3H), 5.52 (dd, J = 5.4, 7.8 Hz, 1H),
3.75 (d, J = 6.2 Hz, 2H), 3.31-3.29
(m, 2H), 2.82-2.79 (m, 2H), 2.75-
2.62 (m, 6H), 2.39 (s, 3H), 2.39
(s,3H), 2.30-2.21 (m, 1H), 2.10-
2.01 (m, 1H).

374.1895
[M+H]
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13C NMR data for selected final compounds.

Comp.

Structure

13C NMR

15-1

3C NMR (100 MHz, CDCLy) &
17439, 166.99, 164.18, 161.72,
156.81, 143.90, 130.04, 129.26,
125.16, 125.00, 123.94, 108.18,
55.23,48.99, 38.69, 14.14, 11.11.

16a

13C NMR (100 MHz, CDCly) &
167.62, 164.25, 163.74, 163.67,
162.07, 158.50, 144.34, 129.81,
129.33, 124.86, 124.49, 124.05,
54.92, 49.17, 38.41, 36.19, 14.81,
11.02.

31aR

13C NMR (100 MHz, CD;OD) &
16837, 162.44, 158.68, 158.49,
144.73, 141.47, 129.56, 12837,
127.49, 125.89, 118.42, 114.28,
114.23, 78.27, 54.43, 49.71, 47.50,
37.64, 37.48, 35.72, 34.70, 13.74.

45¢S

13C NMR (100 MHz, CD;OD) &
168.08, 163.19, 162.62, 158.73,
158.41, 144.71, 144.59, 129.64,
12631, 125.38, 124.98, 118.88,
114.54, 114.50, 103.44, 7457,
54.53, 49.64, 47.55, 37.84, 37.62,
34.78.
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598

3C NMR (100 MHz, CDCly) &
168.78, 158.63, 155.56, 151.22,
144.97, 143.72, 140.87, 129.85,
126.59, 124.89, 124.83, 119.64,
118.90, 114.68, 114.51, 114.34,
74.99, 56.81, 49.17, 4817, 38.76,
36.53.
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TH NMR and 3C NMR spectra figures of compounds 45¢S and 59S.
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Enantiomeric excess by chiral HPLC and optical rotation of enantiopure compounds.

Comp. ee Chiral Chro.nfatographic Optical rotation
(%) conditions [a]20D
MaR 100 Method 3 +8'13[£8§')1 5,
Mas 00 Method 3 31?/&)1?1)0 7
33R | (ed) Method 5 +41.8 (c, 0.17,
100 MeOH)
33s (ed) Method 5 +66.3 (c, 0.12,
100 MeOH)
BS 1 994 Method 4 '431'\5;1658}?)'19’
AR 00 Method 4 +42.1\2/I9e(()CP’I§). 17,
4385 1 950 Method 4 - 11'316%}%20’
45¢S 1 991 Method 3 '441'\‘/}6(8}%17’
465 1 995 Method 5 -3 81'&6(8}%18’
751 100 Method 5 '301'&;8}%‘19’
65 1 o9 Method 3 _461'\%8}(1))'17’
751 100 Method 5 -3 51'\}16(8}%17’

S15



951 100 Method 5 '321'\146(8}%17’
615 100 Method 5 -3 61'&6(8}%04’
635 1 99, Method 4 -3 51'\146(8}%‘17’
TR | o5 g Method 4 +48ﬁe(8h°)'2 L
S 1 963 Method 4 '471'\}16(8}%‘48’

Methods described in the experimental part
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Chemical characterization of intermediates.

mate

5H), 7.07 (td, J= 1.6, 7.8
Hz, 1H), 6.61 (td, T = 1.2,
7.6 Hz, 1H), 6.55 (d, J = 8.2

Intermediate Structure Chemical Name NMR
'H NMR (400 MHz,
¥N CDCl;) 6 8.80 (s, 1H), 7.94
SN 9-Ethyl-6-(3-(5-methyl- (t, J= 1.5 Hz, 1H), 7.91 (dt,
1,3,4-oxadiazol-2- J=1.5,7.7 Hz, 1H), 7.53 (4,
Q JN yl)phenyl)-2-(methylthio)- J =8 Hz, 1H), 7.47 (m,
15-2 N»\QN\%S 6,7,8,9-tetrahydro-5H- 1H), 4.03 (m, 2H), 3.83 (m,
NIV pyrimido[4,5- 4H), 3.81 (q, J = 7.1 Hz,
> e][1,4]diazepin-5-one 2H), 2.60 (s, 3H), 2.53 (s,
3H), 1.25 (t,J=7.1 Hz,
3H).
26R-meta (R)-1-(3-Chloro-1- "H NMR (300 MHz,
phenylpropoxy)-3- CDCl;) 6 7.41-7.36 (m,
iodobenzene 4H), 7.32 (m, 1H), 7.29 (m,
) cl 1H), 7.25 (m, 1H), 6.91 (t,J
= 8.5 Hz, 1H), 6.82 (m,
1H), 5.37 (m, 1H), 3.84-
[ 3.77 (m, 1H), 3.65-3.58 (m,
1H), 2.53-2.43 (m, 1H),
2.28-2.18 (m, 1H).
27-1Rometa tert-Butyl (R)-(3-(3- H NMR (300 MHz,
iodophenoxy)-3- CDCl3) & 7.41-7.26 (m,
; Bos phenylpropyl)(methyl)carba | 5H), 7.25 (m, 1H), 7.21 (m,
O Iil mate 1H), 6.88 (t, J = 8.5 Hz,
1H), 6.77 (m, 1H), 5.10 (m,
©\| 1H), 3.56-3.26 (m, 2H),
2.87 (s, 3H), 2.28-2.01 (m,
2H), 1.52-1.33 (bs, 9H).
27-1-ortho tert-Butyl (3-(2- "H NMR (300 MHz,
iodophenoxy)-3- CDCl3) 6 7.74 (dd,J=1.6,
9/\ phenylpropyl)(methyl)carba | 7.8 Hz, 1H), 7.34-7.22 (m,
o T,Boc
.

Hz, 1H), 5.21-5.17 (m, 1H),
3.63-3.28 (m, 2H), 2.86 (s,
3H), 2.27-2.01 (m, 2H),
1.38 (s, 9H).

S17




tert-Butyl (3-(4-

H NMR (400 MHz,

27-1-para bromophenoxy)-3- CDCly) 5 7.34-7.24 (m,
Boc phenylpropyl)(methyl)carba 5H), 6.69 (d, ] = 8.9 Hz,
0 'I‘ mate 2H), 5.07-5.04 (m, 1H),
3.49-3.27 (m, 2H), 2.84 (s,
© 3H), 2.20-2.01 (m, 2H),
Br 1.39 (bs, 9H).
27-2-meta | tert-Butyl (3-((3- '"H NMR (400 MHz,
QWN\ bromobenzyl)oxy)-3- CDCls) 6 7.48 (s, 1H),
5 Boc phenylpropyl)(methyl)carba 7.44-7.37 (m, 3H), 7.37-
mate 7.30 (m, 3H), 7.26-7.19 (m,
é\ 2H), 4.40 (d, J = 12.1 Hz,
Br 1H), 4.34 (m, 1H), 4.25 (d,
J=12.1 Hz, 1H), 3.41-3.22
(m, 2H), 2.85 (s, 3H), 2.07
(m, 1H), 1.94 (m, 1H), 1.45
(s, 9H).
272-0rtho tert-Butyl (3-((2- 'H NMR (500 MHz,
©\/v'|* bromobenzyl)oxy)-3- CDCly) & 7.51(d,J=7.9
Boc | phenylpropyl)(methyl)carba | Hz, 2H), 7.38-7.29 (m, 5H),
o mate 7.14 (td, ,1=1.4,7.6 Hz,
Br 1H), 4.46-4.33 (m, 3H),
3.40-3.20 (m, 2H), 2.82 (s,
3H), 2.17-1.91 (m, 2H),
1.41 (s, 9H).
272-para tert-Butyl (3-((4- 'H NMR (500 MHz,
@NL\ bromobenzyl)oxy)-3- CDCl;) § 7.45 (d, J = 8.3
Boc | phenylpropyl)(methyl)carba | Hz, 2H), 7.37-7.28 (m, 5H),
0 mate 7.17 (d, , J = 8.3 Hz, 2H),
436 (d,J=11.9 Hz, 1H),
4.32 (dd, ] =4.8, 8.3 Hz,
1H), 4.21 (d, J = 12.1 Hz,
Br 1H), 3.39-3.21 (m, 2H),
2.82 (s, 3H), 2.08-2.01 (m,
1H), 1.94-1.87 (m, 1H),
1.43 (s, 9H).
30-1a tert-Butyl (R)-methyl(3-(3- '"H NMR (500 MHz,

; ~..,.Boc
O'(R)

O

z

—2Z

/'\\B\/
_ )S
NVAL

(9-methyl-2-(methylthio)-5-
0x0-5,7,8,9-tetrahydro-6H-
pyrimido[4,5-
e][1,4]diazepin-6-
yl)phenoxy)-3-
phenylpropyl)carbamate

CDCly) § 8.78 (s, 1H), 7.35
(m, 4H), 7.28 (m, 1H), 7.20
(m, 1H), 6.82 (m, 2H), 6.72
(m, 1H), 5.13 (m, 1H), 3.90
(m, 2H), 3.71 (m, 2H), 3.41
(m, 2H), 3.28 (s, 3H), 2.86
(s, 3H), 2.57 (s, 3H), 2.14
(m,2 H), 1.42 (s, 9H).
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tert-Butyl methyl(3-(4-(9-

'H NMR (300 MHz,

30-1b methyl-2-(methylthio)-5- | CDCly) & 8.73 (s, 1H), 7.32
0x0-5,7,8,9-tetrahydro-6H- | (m, 4H), 7.26 (m, 1H), 7.06
pyrimido[4,5- (d,J=9 Hz,2H), 6.84 (d, J
e][1,4]diazepin-6- =9 Hz, 2H), 5.10 (m, 1H),
yl)phenoxy)-3- 3.87 (m, 2H), 3.71 (m, 2H),
phenylpropyl)carbamate 3.40 (m, 2H), 3.24 (s, 3H),
2.85 (s, 3H), 2.52 (s, 3H),
2.21-2-02 (m, 2H), 1.41 (s,
9H).
30-1c tert-Butyl methyl(3-(2-(9- 'H NMR (400 MHz,
methyl-2-(methylthio)-5- CDCl3) 6 8.88 (s, 1H),
0x0-5,7,8,9-tetrahydro-6H- | 7.38-7.25 (m, 5H), 7.21 (dd,
pyrimido[4,5- J=1.4,7.7Hz, 1H), 7.11 (t,
e][1,4]diazepin-6- J=7.8 Hz, 1H), 6.94 (t, ] =
yl)phenoxy)-3- 7.8 Hz, 2H), 6.76 (d, ] = 8.5
phenylpropyl)carbamate Hz, 1H), 5.19 (m, 1H), 3.95
(m, 2H), 3.87 (m, 2H), 3.32
(s, 3H), 3.28 (m, 2H), 2.74
(s, 3H), 2.58 (s, 3H), 2.10
(m, 2H), 1.39 (bs, 9H).
30-2d tert-Butyl methyl(3-((3-(9- 'H NMR (400 MHz,
@NN\ methyl-2-(methylthio)-5- CDCl3) ¢ 8.79 (s, 1H), 7.36
o 0x0-5,7,8,9-tetrahydro-6H- | (m, 6H), 7.22 (m, 3H), 4.42
pyrimido[4,5- (m, 1H), 4.35 (m, 1H), 4.29
N y e][1,4]diazepin-6- (m, 1H), 4.00 (m, 2H), 3.80
N N yl)benzyl)oxy)-3- (m, 2H), 3.35 (m, 2H), 3.29
phenylpropyl)carbamate (s, 3H), 2.82 (s, 3H), 2.56
(s, 3H), 2.06 (m, 1H), 1.92
(m, 1H), 1.43 (s, 9H).
30-2¢ tert-Butyl methyl(3-((4-(9- 'H NMR (400 MHz,
methyl-2-(methylthio)-5- CDCl3) 6 8.78 (s, 1H),
0x0-5,7,8,9-tetrahydro-6H- | 7.39-7.23 (m, 9H), 4.41 (d,
pyrimido[4,5- J=11.8 Hz, 1H), 4.35 (dd,
e][1,4]diazepin-6- J=4.38,8.4Hz, 1 H), 4.26
yl)benzyl)oxy)-3- (d,J=11.8 Hz, 1 H), 3.99-
phenylpropyl)carbamate 3.97 (m, 2H), 3.80-3.78 (m,
2H), 3.34 (bs, 2H), 3.28 (s,
3H), 2.82 (s, 3H), 2.54 (s,
3H), 2.09-2.00 (m, 1H),
1.92-1.87 (bs, 1H), 1.42 (s,
9H).
30-2f tert-Butyl methyl(3-((2-(9- '"H NMR (400 MHz,

methyl-2-(methylthio)-5-
0x0-5,7,8,9-tetrahydro-6H-
pyrimido[4,5-
e][1,4]diazepin-6-

CDClLy) & 8.72-8.66 (m,

1H), 7.57-7.43 (m, 1H),

7.32-7.25 (m, 7H), 7.10-
7.09 (m, 1H), 4.31-4.27 (m,
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yl)benzyl)oxy)-3-
phenylpropyl)carbamate

3H), 3.84-3.51 (m, 4H),
3.23-3.17 (m, SH), 2.77 (bs,
3H), 2.53 (s, 3H), 2.14-1.89
(m, 2H), 1.40 (s, 9H).

BOC intermediate
for 31aR

tert-Butyl (R)-(3-(3-(2-
(ethylamino)-9-methyl-5-

0x0-5,7,8,9-tetrahydro-6H-

pyrimido[4,5-
e][1,4]diazepin-6-

yl)phenoxy)-3-

phenylpropyl)(methyl)carba

mate

'H NMR (500 MHz,
CDCly) & 8.71 (s, 1H), 7.35
(m, 4H), 7.26 (m, 1H), 7.17
(m, 1H), 6.83 (m, 2H), 6.68
(m, 1H), 5.11 (m, 1H), 3.87
(m, 2H), 3.63 (m, 2H), 3.48
(m, 2H), 3.40 (m, 2H), 3.20

(s, 3H), 2.85 (s, 3H), 2.16
(m, 1H), 2.09 (m, 1H), 1.42
(s, 9H), 1.25 (t, = 7 Hz,
3H).

BOC intermediate
for 31b

tert-Butyl (3-(4-(2-
(ethylamino)-9-methyl-5-
0x0-5,7,8,9-tetrahydro-6H-
pyrimido[4,5-
e][1,4]diazepin-6-
yl)phenoxy)-3-
phenylpropyl)(methyl)carba
mate

'"H NMR (500 MHz,
CDCl;) 6 8.70 (s, 1H), 7.35
(m, 4H), 7.26 (m, 1H), 7.07
(d, J=9 Hz, 2H), 6.84 (d, J
= 9 Hz, 2H), 5.10 (m, 1H),
3.87 (m, 2H), 3.67 (m, 2H),
3.46 (m, 2H), 3.41 (m, 2H),

3.20 (s, 3H), 2.86 (s, 3H),
2.16 (m, 1H), 2.08 (m, 1H),
1.44 (s,9H), 1.24 (t,J=7.1

Hz, 3H).

BOC intermediate
for 31c

tert-Butyl (3-(2-(2-
(ethylamino)-9-methyl-5-
0x0-5,7,8,9-tetrahydro-6H-
pyrimido[4,5-
e][1,4]diazepin-6-
yl)phenoxy)-3-
phenylpropyl)(methyl)carba
mate

'H NMR (300 MHz,
CDCl3) & 8.80 (s, 1H),
7.37-7.22 (m, SH), 7.20 (dd,
J=1.4,7.7 Hz, 1H), 7.07
(m, 1H), 6.91 (t, J = 7.7 Hz,
2H), 6.72 (d, J = 8 Hz, 1H),
5.17 (m, 1H), 3.91 (m, 2H),
3.81 (m, 2H), 3.48 (m, 2H),
3.29 (m, 2H), 3.24 (s, 3H),
2.72 (s, 3H), 2.09 (m, 2H),
1.37 (bs, 9H), 1.25 (t, T =
7.4 Hz, 3H).

BOC intermediate
for 31d

tert-Butyl (3-((3-(2-
(ethylamino)-9-methyl-5-
0x0-5,7,8,9-tetrahydro-6H-
pyrimido[4,5-
e][1,4]diazepin-6-
yl)benzyl)oxy)-3-
phenylpropyl)(methyl)carba
mate

'H NMR (300 MHz,
CDCLy) § 8.73 (s, 1H), 7.35
(m, 6H), 7.21 (m, 3H), 5.26
(bs, 1H), 4.35 (m, 3H), 3.98
(m, 2H), 3.73 (m, 2H), 3.48
(m, 2H), 3.33 (m, 2H), 3.23

(s, 3H), 2.82 (s, 3H), 2.05
(m, 1H), 1.92 (m, 1H), 1.43
(s, 9H), 1.25 (, ] =7 Hz,
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3H).

BOC intermediate
for 31e

tert-Butyl (3-((4-(2-
(ethylamino)-9-methyl-5-
0x0-5,7,8,9-tetrahydro-6H-
pyrimido[4,5-
e][1,4]diazepin-6-
yl)benzyl)oxy)-3-
phenylpropyl)(methyl)carba
mate

'H NMR (400 MHz,
CDCl3) & 8.73 (s, 1H),
7.40-7.30 (m, 7H), 7.27-
7.23 (m, 2H), 4.41 (d, J=
11.7 Hz, 1H), 4.34 (dd, J=
4.8,8.3 Hz, 1 H), 4.25 (d,
J=11.7 Hz, 1 H), 3.98-3.95
(m, 2H), 3.73-3.70 (m, 2H),
3.51-3.42 (m, 2H), 3.31 (bs,
2H), 3.22 (s, 3H), 2.82 (s,
3H), 2.07-1.98 (m, 1H),
1.93-1.87 (m, 1H), 1.42 (s,
9H), 1.24 (t,J = 7.2 Hz,
3H).

BOC intermediate
for 31f

tert-Butyl (3-((2-(2-
(ethylamino)-9-methyl-5-
0x0-5,7,8,9-tetrahydro-6H-
pyrimido[4,5-
e][1,4]diazepin-6-
yl)benzyl)oxy)-3-
phenylpropyl)(methyl)carba

'H NMR (300 MHz,
CDCly) § 8.65 (s, 1H),
7.59-7.10 (m, 9H), 5.80 (bs,
1H), 4.34-4.18 (m, 3H),
3.82-3.50 (m, 4H), 3.48-
3.14 (m, 2H), 3.28 (m, 2H),
3.14 (s, 3H), 2.78 (s, 3H),

mate 2.04-2.00 (m, 1H), 1.89 (m,
1H), 1.41 (s, 9H), 1.24 (t,J
=7.2 Hz, 3H).
1
BOC intermediate tert-Butyl ((R)-3-(3-((S)-2- H NMR (400 MHz,

for 33

(ethylamino)-5-oxo-
7a,8,9,10-tetrahydro-5H-
pyrimido[5,4-f]pyrrolo[1,2-
a][1,4]diazepin-6(7H)-
yl)phenoxy)-3-
phenylpropyl)(methyl)carba
mate

CDCl3) 6 8.78 (s, 1H),
7.35-7.32 (m, 4H), 7.29-
7.24 (m, 1H), 7.18 (t, J =

8.0 Hz, 1H), 6.79 (m, 1H),
6.74 (m, 1H), 6.70 (m, 1H),
5.32 (bs, 1H), 5.12 (dd, T =
4.1,8.4 Hz, 1H), 3.80 (m, 3

H), 3.70-3.65 (m, 2H),

3.50-3.39 (m, 4H), 2.86 (s,
3H), 2.18-2.00 (m, 4H),
1.91-1.78 (m, 1H), 1.61-

.1.50 (m, 1H), 1.42 (s, 9H),
1.24 (t, ] = 7.2 Hz, 3H).
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BOC and SMe
intermediate for
33

tert-Butyl methyl((R)-3-(3-
((S)-2-(methylthio)-5-oxo-
7a,8,9,10-tetrahydro-5H-
pyrimido[5,4-f]pyrrolo[1,2-
a][1,4]diazepin-6(7H)-
yl)phenoxy)-3-
phenylpropyl)carbamate

'H NMR (500 MHz,

CDClLy) & 8.83 (s, 1H),
7.37-7.34 (m, 4H), 7.29-
7.24 (m, 1H), 7.20 (t, J =
8.4 Hz, 1H), 6.80-6.78 (m,
1H), 6.75-6.73 (m, 2H),
5.13(dd, J=3.9, 8.3 Hz,
1H), 3.85-3.80 (m, 3H),
3.73-3.70 (m, 2H), 3.41 (m,
2H), 2.86 (s, 3H), 2.56 (s,
3H), 2.19-2.17 (m, 1H),
2.12-2.04 (m, SH), 1.94-
1.84 (m, 1H), 1.63-1.54 (m,
1H), 1.51 (s, 9H).

BOC intermediate
for 34

tert-Butyl (3-(3-(2-
(ethylamino)-N-
methylpyrimidine-5-
carboxamido)phenoxy)-3-
phenylpropyl)(methyl)carba
mate

TH NMR (300 MHz,

CDCl) § 8.65 (s, 2H),
7.34-7.19 (m, 5H), 6.81-
6.74 (m, 2 H), 6.72 (m, 1H),
6.13 (m, 1H), 5.10 (dd, J=
4.2,8.1 Hz, 1H), 3.97-3.83
(m, 2H), 3.47-3.35 (m, 2H),

2.97 (d, J = 4.8 Hz, 3H),
2.84 (s, 3H), 2.23-2.02 (m,

2H), 1.40 (s, 9H), 1.12 (t,

J=17.2 Hz, 3H).

408

Br

(8)-3-(3-Bromophenoxy)-N-
methyl-3-(thiophen-2-
yl)propan-1-amine

'H (400 MHz, CDCls) &
7.25(dd, J=1.2,5.1 Hz,
1H), 7.13 (m, 1H), 7.10-
7.06 (m, 2H), 7.03 (m, 1H),
6.96 (dd, ] = 3.4, 5.0 Hz,
1H), 6.87 (dt, ] =2.2,7.2
Hz, 1H), 5.57 (dd, T = 5.2,
7.5 Hz, 1H), 2.78 (m, 2H),
2.47 (s, 3H), 2.32 (m, 1H),
2.24 (bs, 1H), 2.13 (m, 1H).

41-1S

Br

tert-Butyl (S)-(3-(3-
bromophenoxy)-3-(thiophen-
2-
yl)propyl)(methyl)carbamate

'H NMR (300 MHz,
CDCl3) 6 7.25 (d, J =5 Hz,
1H), 7.10 (m, 1H), 7.06 (m,
2H), 7.02 (m, 1H), 6,96 (m,

1H), 6.85 (td, J=2.5,7.0
Hz, 1H), 5.41 (m, 1H), 3.43
(m, 2H), 2.87 (s, 3H), 2.31
(m, 1H), 2.18 (m, 1H), 1.42
(s, 9H).
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2-(Trimethylsilyl)ethyl (S)-

'H NMR (400 MHz,

41-28 Cs (3-(3-bromophenoxy)-3- | CDCly) s 7.21 (m, 1H),
: _Teoc (thiophen-2- 7.11-7.05 (m, 3H), 7.03 (m,
0N yl)propyl)(methyl)carbamate | 1H), 6.92 (m, 1H), 6.83 (m,
1H), 5.42 (m, 1H), 4.19-
Br 3.93 (m, 2H), 3.57 (m, 1H),
3.37 (m, 1H), 2.89 (m, 3H),
2.29 (m, 1H), 2.16 (m, 1H),
0.99 (m, 1H), 0.81 (m, 1H),
0.03 s, 9H).
42-1S @ tert-Butyl (S)-methyl(3-(3- "H NMR (300 MHz,
NS (9-methyl-2-(methylthio)-5- | CDCl3) & 8.78 (s,1H), 7.25
o~ n-BoC 0x0-5,7,8,9-tetrahydro-6H- | (m, 2H), 7.03 (m, 1H), 6.95
o pyrimido[4,5- (m, 1H), 6.87 (m, 2H), 6.82
o N J e][1,4]diazepin-6- (m, 1H), 5.43 (m, 1H), 3.93
&N N yl)phenoxy)-3-(thiophen-2- | (m, 2H), 3.75 (m, 2H), 3.39
\ yl)propyl)carbamate (m, 2H), 3.29 (s, 3H), 2.86
(s, 3H), 2.56 (s, 3H), 2.25
(m, 2H), 1.42 (s, 9H).
4225 @ 2-(Trimethylsilyl)ethyl (S)- 'H NMR (500 MHz,
S methyl(3-(3-(9-methyl-2- CDCl,) 6 8.78 (s, 1H), 7.26
o/{;)\/\N/Teoc (methylthio)-5-0x0-5,7,8,9- | (m, 2H), 7.04 (m, 1H), 6.96
o | tetrahydro-6H-pyrimido[4,5- | (m, 1H), 6.88 (m, 2H), 6.84
A~ N e][1,4]diazepin-6- (m, 1H), 5.45 (m, 1H), 4.15
a s yl)phenoxy)-3-(thiophen-2- | (m, 2H), 3,95 (m, 2H), 3.76
AN yl)propyl)carbamate (m, 2H), 3.45 (m, 2H), 3.30
(s, 3H), 2.91 (s, 3H), 2.57
(s, 3H), 2-33 (m, 1H), 2-19
(m, 1H), 1.00 (m, 1H), 0.93
(m, 1H), 0.05 (s, 9H).
'"H NMR (400 MHz,
CDCl;) 6 8.70 (s, 1H),
7.23-7.19 (m, 2H), 7.01 (d,
J=3.0 Hz, 1H), 6.93 (dd, J
_ tert-Butyl (S)-(3-(3-(2- =3.6, 5.0 Hz, 1H), 6.87-_
CS : 6.85 (m, 2H), 6.78 (ddd, J =
> (ethylamino)-9-methyl-5- 0.8,2.2.8.2 Hz, 1H), 5.41
0x0-5,7,8,9-tetrahydro-6H- B ’ e

BOC intermediate
for 45a

pyrimido[4,5-
e][1,4]diazepin-6-
yl)phenoxy)-3-(thiophen-2-
yl)propyl)(methyl)carbamate

(dd,J=5.2,7.8, 1H), 5.16
(bs, 1H), 3.90-3.88 (m, 2H),
3.67-3.65 (m, 2H), 3.50-
3.43 (m, 2H), 3.41-3.33 (m,
2H), 3.20 (s, 3H), 2.84 (s,
3H), 2.32-2.26 (m, 1H),
2.20-2.11 (m, 1H), 1.41 (s,
9H), 1.23 (t, J = 7.3 Hz,
3H).
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Teoc intermediate
for 45b

2-(Trimethylsilyl)ethyl (3-(3-
(2-(dimethylamino)-9-
methyl-5-0x0-5,7,8,9-

tetrahydro-6H-pyrimido[4,5-

e][1,4]diazepin-6-
yl)phenoxy)-3-(thiophen-2-
yl)propyl)(methyl)carbamate

'H NMR (500 MHz,
CDCLy) § 8.75 (s, 1H),
7.21-7.17 (m, 2H), 7.03-
6.68 (m, 1H), 6.93-6.91 (m,
1H), 6.86-6.84 (m, 2H),
6.78-6.74 (m, 1H), 5.44-
5.39 (m, 1H), 4.17-4.03 (m,
2H), 3.88-3.86 (m, 2H),
3.65-3.63 (m, 2H), 3.50-
3.34 (m, 2H), 3.19 (s, 6H),
3.18 (s, 3H), 2.87 (s, 3H),
2.34-2.24 (m, 1H), 2.21-
2.11 (m, 1H), 1.00-0.87 (m,
2H), 0.01 (s, 9H) .

Teoc intermediate
for 46

2-(Trimethylsilyl)ethyl (S)-
methyl(3-(3-(9-methyl-5-
0x0-5,7,8,9-tetrahydro-6H-
pyrimido[4,5-
e][1,4]diazepin-6-
yl)phenoxy)-3-(thiophen-2-
yl)propyl)carbamate

'H NMR (500 MHz,
CDCl3) & 8.91 (s, 1H), 8.69
(s, 1H), 7.27-7.23 (m, 2H),
7.04 (m, 1H), 6.95 (m, 1H),
6.88 (m, 2H), 6.84 (m, 1H),
5.45 (m, 1H), 4.20-4.05 (m,
2H), 3.94 (m, 2H), 3.77 (m,

2H), 3.51-3.39 (m, 2H),
3.28 (s, 3H), 2.90 (s, 3H),
2.32 (m, 1H), 2.19 (m, 1H),
0.99 (m, 1H), 0.92 (m, 1H),
0.037 (s, 9H).

BOC intermediate
for 47

NIvaL
N

\
s
o~ N B

tert-Butyl (S)-(3-(3-(2,9-
dimethyl-5-0x0-5,7,8,9-
tetrahydro-6H-pyrimido[4,5-
e][1,4]diazepin-6-
yl)phenoxy)-3-(thiophen-2-
yl)propyl)(methyl)carbamate

'H NMR (500 MHz,
CDCl;) 6 8.87 (s,1H), 7.23
(m, 2H), 7.03 (m, 1H), 6.94
(m, 1H), 6.87 (m, 2H), 6.82
(m, 1H), 5.43 (m, 1H), 3.91
(m, 2H), 3.73 (m, 2H), 3.38
(m, 2H), 3.27 (s, 3H), 2.85

(s, 3H), 2.57 (s, 3H), 2.30
(m, 1H), 2-18 (m, 1H), 1.42
(s, 9H).

Teoc intermediate
for 48

2-(Trimethylsilyl)ethyl
methyl(3-(3-(9-methyl-5-
oxo-2-(trifluoromethyl)-

5,7,8,9-tetrahydro-6H-

pyrimido[4,5-
e][1,4]diazepin-6-
yl)phenoxy)-3-(thiophen-2-
yl)propyl)carbamate

'H NMR (300 MHz,
CDCl3) & 8.99 (s, 1H),
7.27-7.20 (m, 2H), 7.03-
6.83 (m, SH), 5.45-5.35 (m,
1H), 4.17-4.02 (m, 2H),
3.95-3.92 (m, 2H), 3.80-
3.77 (m, 2H), 3.49-3.38 (m,
2H), 3.30 (s, 3H), 2.88 (s,
3H), 2.37-2.09 (m, 2H),
0.97-0.83 (m, 2H), 0.01 (s,
9H).

S24




'H NMR (500 MHz,
CDCl3) & 8.41 (s, 1H),
7.22-7.19 (m, 2H), 7.04-

7.00 (m, 1H), 6.94-6.91 (m,

_ 2-(Trimethylsilyl)ethyl (5)- | ) 678 (d,J=38.0 Hz,
e : 1H), 5.45-5.41 (m, 1H),
X (3-(3-(8-(ethylamino)-1-
e vLSeon0u12.3 5. 4.94-4.91 (m, 1H), 4.16-
. . O{S)\/\N me y 545y _
Teoc intermediate | : 4.05 (m, 2H), 3.87-3.85 (m,
o tetrahydro-4H-pyrido[4,3- 2H). 3.51-3.45 (m, 2H)
for 56 P e][1,4]diazepin-4- Sy Py
N

PO e | S8t
yDpropyl)(methyl)carbamate | gq  “1p™ 34226 (m.
1H), 2.22-2.12 (m, 1H),
1.28 (1, J = 7.2 Hz, 3H),
1.01-0.89 (m, 2H), 0.01 (s,
OH) .

'H NMR (300 MHz,
CDCl3) & 7.95(d, J=8.5
Hz, 1H), 7.27-7.19 (m, 2H),

7.03 (br, 1H), 6.95-6.90 (m,
CS 2-(Trimethylsilyl)ethyl (S)- 3H), 6.78 (d, J = 8.0 Hz,
: (3-(3-(8-(ethylamino)-1- 1H), 5.87 (d, J = 8.4 Hz,
O{g}\/\N/Teoc
. . ‘ methyl-5-0x0-1,2,3,5- 1H), 5.46-5.42 (m, 1H),
Teoc intermediate o tetrahydro-4H-pyrido[2,3- 4.63-4.59 (m, 1H), 4.17-
for 57 @ e][1,4]diazepin-4- 4.10 (m, 2H), 3.91-3.88 (m,
K/N N yl)phenoxy)-3-(thiophen-2- 2H), 3.60-3.57 (m, 2H),
A yl)propyl)(methyl)carbamate | 3.45-3.31 (m, 4H), 3.09 (s,
3H), 2.90 (s, 3H), 2.35-2.28
(m, 1H), 2.22-2.12 (m, 1H),
1.26 (t, J = 7.2 Hz, 3H),
0.97 (bs, 2H), 0.04 (s, 9H).
'H NMR (300 MHz,
CDCl3) 6 8.35(dd,J=1.8
Hz, J = 4.9 Hz, 1H), 8.05
_ (dd,J=1.9,7.5 Hz, 1H),
Cs 2-(Trimethylsilyl)ethyl (S)- | 7.28-7.23 (m, 2H), 7.05 (br,
o tee | methyl3-(G-(I-methyl-5- | 1H), 6.96-6.94 (m, 4H),
Teoc intermediate o~ N oxo-1,2,3,5-tetrahydro-4H- 6.85-6.79 (m, 2H), 5.46-
for 59 0 pyrido[2,3-e][1,4]diazepin-4- | 5.42 (m, 1H), 4.16-4.10 (m,
Nadh yl)phenoxy)-3-(thiophen-2- |  2H), 3.92-3.89 (m, 2H),
K/N N yl)propyl)carbamate
\

3.63-3.60 (m, 2H), 3.46-
3.31 (m, 2H), 3.09 (s, 3H),
2.90 (s, 3H), 2.36-2.29 (m,
1H), 2.22-2.12 (m, 1H),
0.97 (bs, 2H), 0.04 (s, 9H).
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Teoc intermediate
for 61

2-(Trimethylsilyl)ethyl (S)-
(3-(3-(1,8-dimethyl-5-oxo-
1,2,3,5-tetrahydro-4H-
pyrido[2,3-¢][1,4]diazepin-4-
yl)phenoxy)-3-(thiophen-2-
yl)propyl)(methyl)carbamate

TH NMR (300 MHz,
CDCL) 5 7.93(d,J=7.5
Hz, 1H), 7.27-7.27 (m, 2H),
7.05 (br, 1H), 6.97-6.92 (m,
3H), 6.82 (d,J = 8.1 Hz,
1H), 6.65 (d, T = 7,1 Hz,
1H), 5.46-5.42 (m, 1H),
4.14 (bs, 2H), 3.92-3.89 (m,
2H), 3.63-3.60 (m, 2H),
3.45 (bs, 2H), 3.11 (s, 3H),
3.09 (s, 3H), 2.90 (s, 3H),
2,46 (s, 3H), 2.37-2.29 (m,
1H), 2.22-2.12 (m, 1H),
0.96 (bs, 2H), 0.04 (s, 9H).

Teoc intermediate
for 63

2-(Trimethylsilyl)ethyl (S)-
(3-(3-(8-methoxy-1-methyl-
5-o0xo0-1,2,3,5-tetrahydro-4H-
pyrido[2,3-¢][1,4]diazepin-4-
yl)phenoxy)-3-(thiophen-2-
yl)propyl)(methyl)carbamate

'"H NMR (300 MHz,
CDCl;) 6 8.08(d,J=8.5
Hz, 1H), 7.27-7.21 (m, 2H),
7.05 (m, 1H), 6.95 (m, 1H),
6.93-6.89 (m, 2H), 6.81 (m,
1H), 6.19 (d, J = 8.5 Hz,
1H), 5.45 (m, 1H), 4.14 (m,
2H), 3.94 (s, 3H), 3.92 (m,
2H), 3.66 (m, 2H), 3.44 (m,
2H), 3.16 (s, 3H), 2.90 (s,
3H), 2.32 (m, 1H), 2.19 (m,
1H), 0.97 (m, 2H), 0.04 (s,
9H).

Teoc intermediate
for 65

2-(Trimethylsilyl)ethyl
methyl(3-(3-(1-methyl-5-
oxo-1,2,3,5-tetrahydro-4H-
pyrido[3,2-¢][1,4]diazepin-4-
yl)phenoxy)-3-(thiophen-2-
yl)propyl)carbamate

'H NMR (300 MHz,
CDCl3) & 8.36 (dd, J=1.5
Hz, J = 4.3 Hz, 1H), 7.35-
7.23 (m, 4H), 7.07-7.02 (m,

3H), 6.96-6.94 (m, 1H),
6.84 (d, ] = 8.0 Hz, 2H),
5.46-5.42 (m, 1H), 4.14 (bs,
2H), 3.81-3.77 (m, 2H),
3.44 (bs, 2H), 3.36-3.32 (m,
2H), 2.91 (s, 3H), 2.88 (s,
3H), 2.39-2.27 (m, 1H),
2.20 (bs, 1H), 0.97 (bs, 2H),
0.04 (s, 9H).

Teoc intermediate
for 67

2-(Trimethylsilyl)ethyl
methyl(3-(3-(1-methyl-5-
oxo-1,2,3,5-tetrahydro-4H-
pyrido[3,4-¢][1,4]diazepin-4-
yl)phenoxy)-3-(thiophen-2-
yl)propyl)carbamate

'H NMR (400 MHz,
CDCl3) & 8.30 (bs, 2H),
7.54 (d, ] = 4.8 Hz, 1H),

7.28-7.24 (m, 2H), 7.05 (br,
1H), 6.98-6.94 (m, 3H),
6.86 (d,J = 8.0 Hz, 1H),

5.46 (bs, 1H), 4.14 (bs, 2H),
3.81-3.79 (m, 2H), 3.51-
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3.38 (m, 4H), 3.00 (s, 3H),

2.90 (s, 3H), 2.33 (bs, 1H),

2.20 (bs, 1H), 0.95 (bs, 2H),
0.04 (s, 9H).

Teoc intermediate
for 69

2-(Trimethylsilyl)ethyl
methyl(3-(3-(1-methyl-5-
oxo-1,2,3,5-tetrahydro-4H-
benzo[e][1,4]diazepin-4-
yl)phenoxy)-3-(thiophen-2-
yl)propyl)carbamate

TH NMR (300 MHz,
CDCLy) § 7.43-6.70 (m,
11H), 5.46 (bs, 1H), 4.14

(bs, 2H), 3.84-3.74 (m, 4H),
3.46-3.31 (m, 2H), 2.86 (s,
3H), 2.85 (s, 3H), 2.84 (s,

3H), 2.36-2.12 (bs, 2H),

0.97 (bs, 2H), 0.04 (s, 9H).

Teoc intermediate
for 71

2-(Trimethylsilyl)ethyl (S)-
methyl(3-(3-(4-methyl-7-
oxo-1,4-diazepan-1-
yl)phenoxy)-3-(thiophen-2-
yl)propyl)carbamate

'H NMR (400 MHz,
CDCl3) & 7.22-7.15 (m,
2H), 7.01 (m, 1H), 6.93-

6.91 (m, 1H), 6.78-6.76 (m,
2H), 5.41 (bs, 1H), 4.13 (bs,
2H), 3.77-3.76 (m, 2H),
3.41 (bs, 2H), 2.88 (s, 3H),
2.82-2.81 (m, 2H), 2.68-
2.64 (m, 4H), 2.37 (s, 3H),
2.30 (bs, 1H), 2.17 (bs, 1H),
0.93 (bs, 2H), 0.04 (s, 9H).
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HPLC traces of final compounds.

Compound HPLC chromatogram Purity
(o)
DADIT B, Sig=264, 16 Ref=360, 100 (PAULAPAL-1232BISF 102 D)
mAU 3
2500
2000
1500
1000
15-1 500 5
] o3| 98.0
i <t |
0] ey
ﬁ Ali é é 10 mir|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S R |====l= =l=== =mib== e e |
1 4.628 v 0.0507 114.84566 34.66278 E. L1075
2 4.832 v 0.077 85.88580 15.30203 0.8283
3 5.038 vV 0.0577 1.01688ed4 2714_.82275 098.0642
DAD1 B, Sig=254,16 Ref=360,100 (PAULAPAL-1050F200003 D)
mAU 2
— u:?
500
4004
300
16a 20
] 98.4
100 .‘|
3 A
0 S
2 I T i
Peak RetTime Type Width Lrea Height Lrea
# [min] [min] [mMAU*s] [mAU] %
= = I -—1 I S |
1 4.747 vV 0.0556 34.72219 9.73376 1.5988
2 4_8Be VvV 0.0539 2135.62793 624_27246 98.4002
DAD1 B, Sig=254,16 Ref=360,100 (SECUENCIAWMLY 2013-12-02 17-06-51\ASM-1762E-2.0)
mAU
1400 %
1200
1000 ‘
800+
500 ‘
400
16b 200 g |‘ §
. sille 97.4
2 i 5 & 10 i
Peak RetTime Type Width Area Height Lrea
# [min] [min] [mAU*s] maU] %
e T el [-=mmmmmmm- [—=mmmmmm |-——————- |
1 4.640 BV 0.0581 7.716%3 12.61813  0.7821
2 4,535 vB 0.0563 5872.856072 1618.42480 97.4885
3 5.458 v 0.0603 103.58255 25.01776 1.7104
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DADT B, Sig=254,16 Ref=360,100 (PAULAPAL-1225BISF 103.0)
mAU 7 Is
1600 T
1400
1200
1000 ]
8003
6003 ‘
16c 400—;
200 313 99.2
0 AT,
é =Il EII é 1|l] mir|
Peak RetTime Type Width Lrea Height Area
# [min] [min] [MAU*s] [mAU] %
| s |t j e |
1 4_347 BV 0.0906 2936371 4.84918 0.4563
2 4_657 VWV 0.0550 6384.50098 1818.62024 99.2212
3 4.904 VB 0.0665 20.74859 4. 61241 §.3225
DAD1 B, Sig=254,16 Ref=360,100 (M ANGELES\ASM-1770F200003.D)
mAU g
1000—2 T
EUUE ‘
600—2 ‘
4005
200 s ‘
] T 5
16d ] AL
& T T T T 95.4
2 4 [ 8 10 mir
Peak RetTime Type Width Lrea Height LArea
# [min] [min] [MAU*s] [m&U] %
el o o A lemmmmmmmem | === |
1 4.445 vV 0.0530 151.07607 43.01703 3.4703
2 4.534 vV 0.0528 18.65908 5.08085 0.428B6
3 4.748 WV 0.0550 4154.03857 1181.25354 95.4203
4 5237 NB 0.0776 289.63881 5.61039 0.6808
DAD1 B, Sig=264,16 Ref=360,100 (DANIWJMLY 2013-10-29 13-48-32\PAL-1152-F1.D)
mAU
] &
] 1]
17503
1500
1250—?
10003
750
17 500—;
250 | " 99.0
] | =1
] 1 ~
0 Yy e
T T T T T
2 4 6 8 10 mir|
Peak RetTime Type Width Lrea Height Lrea
# [min] [min] [MAU*s] [mAU] E
S e s | | s [EessSi | e I
1 5.254 W 0.0562 7142.85449 1975.75525 99.0550
2 7.087 VB 0.0555 68.14140 19.13602 0.9450
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DAD1 B, Sig=254,16 Ref=360,100 (SECUENCIA\WMLY 2014-05-19 13-26-19\PAL-1410C3.D)

o

mAU S - o
400 T &
E i
350 i
300
250
200
150
100—; ‘ s*
23 50 B 38
. : L.+ B 95.1
R T T S A T
Peak RetTime Type Width Area Height Lrea
# [min] [min] [mAU*s] [mAU] %
-———= | |- |- =it G, |
il 5.013 PP 0.0588 1520.09839 430.61874 965.1106
2 5.681 MM 0.0397 6.55912 2.75362 0.4104
3 5.987 BB 0.06e77 25.45984 5.52959 1.::5930
4 6.265 BB 0.0638 46.12537 10.81389 2.8860
DAD1 B, 5ig=254,16 Ref=360, 100 (PAULADFS2021 20150302 1031 35PAL1701B20)
mAU 1 2
] &§
7003 5
600
5003
400
3003
200
31aR ]
100 gl 97.2
] F
03 :‘r-lAv—-—— = e
A EEREFELEEY IR TR SRR
Peak RetTime Type Width Lrea Height Arsa
# [min] [min] [mMAU*s5] [mAU] %
. T | ———=1-- === =R e S s A [
1 4.723 BV 0.0527 73.72601 21.11136 2.7699
2 4.950 wv 0.0520 2588.00000 754.82886 97.2301
DAD1 B, Sig=254, 16 Ref=360, 100 (PAULADFS2021 2015-03-04 13-34-45\PAL-17058-2.0)
mAU_: 2
8003
700
600
500
400
3003 ‘
200
31aS E gl ¢
| 95.9
0 St - - -
N T T A S " M
Peak RetTime Type Width Lrea Height LArea
# [min] [min] [mRU*s] [mAU] %

-——-| e e - |=mmmmmmme | ==mmmmm - | -—mmmm- |
1 4.723 BV 0.0521 88.36090 28.59948 3.0333
2 4,945 VvV 0.0545 3111.38452 885.25072 095.8513
3 5.441 BB 0.0571 32.82675 8.91385 1.0154
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DAD1 B, Sig=254,16 Ref=360,100 (GONZALOWGPA-899A000003 D)

mAU ] $
1000
800 ‘
600
400 ‘
31b 200 50
] -3l 97.2
o b
2 4 6 3 10 il
Peak RetTime Type Width Lrea Height Area
# [min] min] [mAU*s] [mAU] %
e e e R [==m=mnm=mn [ [y
1 4.608 Vv 0.0496 115.90099 35.91969 2.7488
2 4.906 VB 0.0531 4100.55811 1164.76892 97.2512
DAD1 B, Sig=254,16 Ref=360, 100 (GONZALO\GPA-407A000002.D)
mAU J =
1200 %
1000—2
eoo—f ‘
600 ‘
400 ‘
31c 200E |
] 8
] =) 99.1
0] Sy
‘2 )l é é 1b mir
Peak RetTime Type Width LArea Height Area
# [min] [min] [mAU*s] [mAT] %
S R e Rt o B G i |
& 4 .85 W 0.0534 41 .66845 11.74383 0.8869
2 5.011 W 0.0561 4656.73193 1291.40527 99.1131
DAD1 B, Sig=254,16 Ref=360,100 (GONZALO\GPA-365A000001.D)
mAU 1 5
1200 T
1000 ‘
&no—f ‘
600 ‘
400—2 ‘
] |
31d 53
o] o, 99.5
‘2 4‘ é é 10 min
Peak RetTime Type Widt Lrea Height Area
# [min] [min] [MAU*5] [mAU] 2
|- | I e e I
1 4.593 BV 0.0491 12.30676 3.871%0 0.2670
2 4.901 v 0.0515 10.4272 3.07802 0.2263
3 5.047 VB 0.0543 4585.85352 1265.97217 99.50867

S31



DAD1 B, Sig=254,16 Ref=360,100 (GONZALO\GPA-895A000002 D)

mAU o
] b
1000
800
600
400
31e ]
- | 100
il |
41 ) B | S .
T T T T
Peak RetTime Type Width Lrea Height Lrea
# [min] [min] [mMAU*s5] [mAU] %
S I i I — [r=———==== i f e |
1 5.052 VB 0.0555 4040.06372 1135.02100 100.0000
DAD1 B, Sig=254,16 Ref=360,100 (AGUSTIN\AJA-0289A000003.D)
mAU ] ?
2000—5 ‘
1500% h
muo—f “
31f = |
] § 8|2
. . 97.0
|2 =|1 (Ii l‘i 1‘0 min
Peak RetTime Type Width Lrea Height Lrea
# [min] [min] [mAT*s] [mAU] %
| | |- I | S SRR |
1 4 236 VV 0.0523 33.05176 9.56052 0.3083
2 4 551 v 0.0841 175.03912 29.13860 1.6330
3 4.803 W 0.0638 1.04044e4 2538B.28613 97.08657
4 5.047 WV 0.0878 106.43698 16.82004 0.9930
DADT1 B, Sig=254,16 Ref=360, 100 (ONZALO\GPA-505A000002.D)
mAU ] 2
1200 ?
muu—f
800 ‘
suu—f ‘
400 ‘
200 a ‘IS -
32 ] X o .
o T T i T T T T 96.1
2 4 ] 8 10 min
Peak RetTime Type Width Lrea Height Lrea
# [min] [min] [mAT* 5] [mAT] %
— | ———-1 F—— [ N T |
i 4.805 BV 0.0556 129.82599 36.40449 2.6380
2 4.973 vV 0.0564 4732.81006 1303.67065 ©96.1676
3 5:153 W 0.0637 42 .04026 9.13386 0.8542
4 5.481 BV 0.0526 16.73975 4.80938 0.3401
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DAD1 B, Sig=254,16 Ref=360,100 (MARIAWMMG-320A000001.D)

mAU 7
3000 ?
zsuu—f ‘
2000% ‘ |
15003
1000 ] “
33R o | .
o L S 97.9
2 i 5 8 mir}
Peak RetTime Type Width Lrea Height
# [min] [min] [MAU*sS] [mAT]
SR |==== = e =l e e
1 5.1%94 vv 0.0876 1.81229%e=4 3324_86426
2 6.819 vv 0.0683 369.92917 79.4522
DAD1 B, Sig=254,16 Ref=360,100 (MARIA\MARIA-326A20001.D)
mAU 8
] £
2500 ‘
zuuo—f “
wmoé
muo—f ‘
33S ] I y
1 ‘ 2
] I .D 98.2
0] B L1 S - S
ﬁ 4‘1 (!3 é miry
Peak RetTime Type Widt Lrea Height
$ [min] [min] [mAU*s] [mAU]
ST TR l==mmlrema= == el Pl o |
1 5.223 VWV 0.0742 1.37421ed4 2957.7971
2 6.82¢ BV 0.0010 250.77539 62.26231
DAD1 B, Sig=254,16 Ref=360,100 (GONZALO\GPA-304A000002 D)
mAU ]
800+ ‘
600-] ‘
400+ ‘
34 200+ - > ‘
i) 97.5
0 - —_— e .
‘2 :1 (Ii 2‘3 min|
Peak RetTime Type Width Area Height
=3 [min] [min] [MAU*5] [mAU]

1 4.514 BV 0.0&70 44 37872 10.15274
2 5.22% VB 0.0650 60.88377 13.40350
3 5.482 BV 0.0634 4277.02734 10059.53918
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DAD1 B, Sig=254,16 Ref=360,100 (GONZALO\GPA-669B000002.D)
mAU | &
WDDOé 1;
800 ‘
EI]D%
438 |
200 |‘ 100
] \
Gi e .
2 4 6 8 10 min
Peak RetTime Type Width Lrea Height Area
# [min] [min] [MAU*5] [mAT] %
S Rt | | J = I ST e |
1 5.129 BV 0.0553 4187.44727 1182.14050 100.0000
DAD1 B, 5ig=254,16 Ref=360, 100 (GONZALO\GPA-650A000002 D)
mAU ] 8
1200 T
1000
800
600
400
45aR ] ‘
. i 99.6
] | =
0] . A8 Y
E T T T T T T T T T T T T T T T T T T T
2 4 [ 8 10 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAT] %
S s e o S B |
& 4 855 Vv 0.0548 4503.70459 1288.10986 99.6447
2 5.149 VB 0.0682 16.05864 3.4544¢ 0.3553
DAD1 B, Sig=254,16 Ref=360,100 (GONZALO\GPA-87 1H000001.D)
mAU k4
7004 ?
600 ‘
500
4004
300 ‘
45a8S |
a 100 =
o ) g\ S 99.3
|2 :It é é 1|ﬂ mir
Peak RetTime Type Width Lrea Height hrea
z [min] [min] [mRU*s5] [mAU] %
=== I === | | T |
1 4.671 BV 0.0654 17.30176 4.25983 0.6055
2 4.829 Vv 0.0524 2839.97925 B819.81415 99.3945
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DAD1 B, Sig=254,16 Ref=360, 100 (GONZALO\GPA-831A000002 D)
mAU Z%S
10005
800
600
400 ‘
45b ]
200—: “I 100
o] L
é z‘l (Ii é 10 min|
Peak RetTime Type Width Area Height Rrea
# [min] [min] [MAU*s] [mAT] %
S s i =24 - k= ST s I
1 4.734 BV 0.0526 4274.9%2627 1227.45593 100.0000
DAD1 A, Sig=254,16 Ref=360,100 (GONZALO\GPA-1452A000001.D)
mAU
1400 i
1200—5
1000
800
500 ‘
45¢S 400 |
| 100
o4 I\ ~
é tli é é 1b min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAT* 5] [mAT] %
el e === |- R | —mmmmm e |
1 4.444 BV 0.0532 5560.15137 1575.10413 100.0000
DAD1 A, Sig=254,16 Ref=360,100 (GONZALC\GPA-1098A000001.D)
mAU | 5 >
1000 o e
1 &
800
600 ”
400 ‘
468 | e
] I 99.2
a J i ]
2 4 3 8 10 it
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAT] %
T ‘B |———— - | —————— [F====="N20 e |
1 4.387 MM 0.0634 4157.83740 1093.54187 99.2406
2 7.230 MM 0.0624 31.81557 B8.459798 0.7594
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478

DAD1 B, Sig=254,16 Ref=360,100 (DEF_LC 2015-12-01 11-19-13\GPA-932BIS D)

mF\U:
1000
800
600
400 ‘
200
] | g wg
| |8 = 96.1
0 e L — —
T w =® [ ' ¥ & [ # L % & & - & & ® [TT® E &
2 4 [ & 10 mir|
Peak RetTime Type Width Lrea Height Area
# [min] [min] [mAT*s] [mAT] E
B |———=1 -1 | BT |
1 4 .504 VV 0.0568 4151.58154 1132.07214 96.1791
v 4.826 WV 0.0561 71.39601 18.88989 1.6540
3 5.205 VvV 0.059e6 53.04e48 13.57049 1.2289
4 5.365 Vv 0.0549 40 .48840 11.02016 0.9380

DAD1 B, Sig=254,16 Ref=360,100 (AGUSTIN\AJA-0350F 100002.D)

g
17503 “
1500
1000 ‘|
750 ‘
500 ‘l
#03 % | 8 8 s 8
48 0 — LI WL S - =
T T T T T
2 4 6 8 10 mir
97.7
Peak RetTime Type Width Lrea Height Area
# [min] [min] [mAU*s] [mAT] %
| | | | I | s I
1) 5.447 WV 0.0c4¢e 18.68172 4.30705 0.1815
2 5.562 W 0.08615 18.01847 4.42314 0.1751
3 6.025 wW 0.0742 1.00630e4 200590.45581 97.7908
4 6.738 W 0.1360 89.79748 B.73204 0.87286
3 7.489 BV 0.1394 21.55582 2.14127 0.2095
(4] 8.228 wW 0.0656 15.16479 3.4309%86 0.1474
7 8.394 w 0.0732 22.68702 4. 47222 0.2205
DADT A, Sig=254,16 Ref=360,100 (GONZALO\GPA-1139A000002 D)
mAU =
120(]; T
1000 ‘
8004 ‘
600
568 |
200 H 100
04 L
‘2 il! é é WID mir
Peak RetTime Type Width Area Height Rrea
£ [min] [min] [mAU*s] [mAT] %
| | | - | e e |
1 4.774 vV 0.0547 4963.49756 1422.85632 100.0000
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DAD1 G, Sig=230,16 Ref=360,100 (ANAVADG-2303-A00002.0)
mAU 2
] -}
4 T+
1000
800
600
400
57S | e
P R s SR SR s o MO —
R T T T T T T
Peak RetTime Type Width Lrea Height Lrea
# [min] [min] [mAU*s] [mAU] %
| | I I I i |
1 4.845 BV 0.0552 4233.73975 1144.09924 96.0008
2 6.802 wW 0.0914 126.78940 21.93269 2._8750
3 8.419 BV BLO737 45.58060 10.03123 1.1242
DAD1 B, Sig=254,16 Ref=360, 100 (ANA\AOG-2310-A00001.D)
mAU J 2
TUU—; F
Eﬂﬂé
|
s00 ‘
.
200 >
59S z |
1R 97.6
5 o N _
2 ‘ i -3 B T T
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
I | I Sl === SRR |
1 4.488 BB 0.0690 3286.36255 751.27826 97.6981
2 5.450 MM 0.0778 77.43236 16.57967 2.3019
DAD1 B, Sig=254,16 Ref=360,100 (ANAVAOG-2328-A00001.D)
mAU - -
400—? W
0. |
200; H
H o A
100—: ‘ e r?@@%i@f\“
| Sl
61S 0 s d e -
! i ! i i = 95.0
Peak RetTime Type Width Lrea Height Aresa
# [min] [min] [MRU*s] [mAU] z
S || B e e Jisre s [ s s e Jis ey |
1 4.578 BV 0.0627 1988.53894 496.33371 95.0327
2 4.921 MM 0.0554 21.22049 6.38736 1.0141
3 5.211 MM 0.0570 2,4 S Y Elo 4 8.05884 E.3LET
4 5.544 MM 0.0781 55.16758 1. 77652 2.6365
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DAD1 G, Sig=230,16 Ref=360,100 (GONZALO\GPA-1345A000001.D)

mAU ] 2 N
] &
muu—: \,sa““
800
600 ‘
400 ‘
638 &
] L g ° 99.5
0] T S L _
R T T S
Peak RetTime Type Width Lrea Height Rrea
# [min] [min] [MAT*s5] [mAU] %
e o e e lemmmrmmrms T I === |
1 6.170 MM 0.0650 4743.80957 1215.90295 99.582
2 6.746 MM 0.0488 19.89736 6.79251 0.4177
DAD1 G, Sig=230,16 Ref=360,100 (ANA\ADG-2402-A00001.D)
mAU 1 2
3004 ‘T
250*2 ‘
ZDD—E ‘
150 |
100—2 “ oy
65 ] 25,
=) N E—— . P f\*‘a
o B 96.6
‘2 : \é_. ‘ ‘ él 1‘0 mir|
Peak RetTime Type Width Lrea Height Arza
# [min] [min] [MAU*S] [mAT] %

e R R B
1 4.436 VB 0.0714 1842.52185 361.88377 96
2 6.733 VB 0.0685 39.58691 &.791%0 2:0776
i 7.164 MF 0.0683 23.3048¢ 5.60648 1

67

DAD1 G, Sig=230,16 Ref=360,100 (ANAVAOG-2403-F10002.D)

mAU J b
7003
GDOE N
maé
moé H
3003
200—2 “
1004 \ = g
04 ST | . L
5 I 5 5 b ]
Peak RetTime Type Width Lrea Height LArea
# [min] [min] [mAT*s] [mAT] %

el B -1 | —1 e |
4.513 BV 0.0556 2660.07910 745.60406 99.1739
6.814 BB 0.0568 13.43128 3.66542 0.5007
7.239 VB 0.0586 B.72716 2.28091 0.3254

99.1
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DAD1 B, Sig=254,16 Ref=360,100 (AGUSTINVAJA-0126F300002.D)

mAU 2
500 T
4uné
300 ‘
200 ‘
100 -
] |2
0—_ = _ ‘ﬁ—Eﬁ: — —
[ S S SO " S
Peak RetTime Type Width Lrea Height LArea
# [min] [min] [mAT*s] [mATT] %
| | | f= I g Vo |
1 5.963 BV 0.0624 2125.09033 534.33612 97.0935
2 6.724 WV 0.0695 29.16042 5.92087 1.332
3 6.884 vV 0.0984 20.74663 2.80007 0.9479
4 7.029 v 0.0726 13.70769 2. 72859 0.6263

97.0

DAD1 F, Sig=220,16 Ref=360,100 (AGUSTINAJA-0191F100003.D)

mAU = Djby
2500 T b
3 &
2000
1500—5
mm—f |
‘ P
G \ PR
] |‘ B
71R o] NI - -
i T T T T T 96-6
2 4 6 8 10 mi
Peak RetTime Type Width Area Height LArea
$ [min] [min] [MAT*s] [mAU] %
S e R Jrosienn e |
il 4.074 MM 0.0640 1.08984ed4 2837.42700 96.6079
2 4.900 MM 0.0602 54 _67455 15.12566 0.4847
3 5.024 MM 0.1083 150.84372 23.22374 1.3371
4 5.265 MM 0.0577 107.74153 31.11305 0.8551
DAD1 F, Sig=220,16 Ref=360,100 (AGUSTIN\AJA-0178F200002.D)
mAU 1 4 &
] T &
2000—: vfér
1500—5 ‘
1000—? ‘
500 ] “ 3"
71S | = ,5.“&
. Y N 98.7
‘2 zlt (Ii é 'Ib mir
Peak RetTime Type Width Area Height Lrea
# [min] [min] [MAU*s] [mAU] %
e [ | === e b e [ o R e |
4.074 MM 0.0582 8220.01660 2352.34375 98.7628
2 4 1 MM 0.0910 102.97409 18.85987 L 1
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HPLC traces ee determination of final compounds

Compound HPLC chromatogram

ce
(%)

DAD1 C, Sig=235.4 Ref=550,80

mAU
>
-]

31aR p

1 2 3 4 5 6 1 & 9 1 11 1 13
Time [min]

Signal:

DAD1 C, Sig=2354 Ref=550,80

RT [min] Type

'Width [min]

Area

Height

Area%

14.737 BBA

1.3431

29355.5703

323.9961

100.0000

Sum

29355.5703

100

DAD1 C, Sig=235,4 Ref=550,80

mAU

45cS ie0

Signal:

DAD1 C, Sig=235,4 Ref=550,80

RT [min]

Type

Width [min]

Area

Height

Area’%

10.741

BB

0.5061

136.7411

3.2421

0.4392

13.353

MM

1.1639

30995.4453

443.8264

99.5608

Sum

31132.1864

99.1
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59S

mAU

400

350-

300

250

200

DAD1 B, Sig=220 4 Ref=550,80

F

1

3

3 4 5 6 7 8 9

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Time [min]

Signal: DAD1 B, Sig=220,4 Ref=550,80

RT [min] Type |Width[min] Area Height Area%

17.042 VYR [0.5625 15505.0674 380.4476 100.0000
Sum 15505.0674

100
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