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Table S1. Cytotoxic activity of compounds 1-3 (uM).

1Cs50 £SD (/JM)
Compounds
HL-60 A549 SMMC-7721 MCF-7 SW480
1 19.82 £1.65 16.98 £2.40 20.35 +1.38 16.49 £0.45 18.70 £0.50
2 15.85 +1.05 16.86 +1.22 22.47 £1.31 10.68 +0.16 18.71 +£0.57
3 18.38 £1.14 32.55+1.16 >40 >40 >40
cisplatin 1.81 +0.35 9.62 +0.19 8.58 +0.19 13.93 +0.29 13.73 £0.51
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Figure S1. The chemical structures of compounds 1-3 and 1a-3a.

naphthomycin Q (3) 3a
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Table S2. NMR spectral data for naphthomycin O (1) in CDCI5%

No dc (mult.) ® On (mult., J in Hz) COSY HMBC ROESY

1 168.2,C

2 131.2,C

2-Me 21.1,CH; 2.16, s 3 1,2,3,4 3,4,NH

3 130.1,CH 6.73,d (11.9) 2-Me, 4 1,2,4,5 2-Me, 5, 6,7

4 123.5,CH 6.59, overlap 3,5 2,3,6 2-Me, NH

5 133.4,CH 6.13,t(11.2) 4,6 3,4,6,7 3,15

6 125.9, CH 6.58, overlap 5,7 4,5,8 3,8, 8-Me

7 139.7,CH 5.90, dd (15.3, 7.0) 6,8 5,8-Me, 9 8,8-Me, 9

8 43.0,CH 257, m 7,8-Me, 9 5,6,9 6,7,8-Me, 9
8-Me 15.1, CH; 1.09,d (6.9) 8 7,8,9 6,8

9 72.7, CH 3.86, m 8, 10a, 10b 7,8,10,11 8

10a 386, CH, 2.87, overlap 9, 10b 8,9,11 10, 13

10b 2.60, dd (15.6, 5.8) 9, 10a 8,9,11 10

11 202.9,C

12 140.1, C

12-Me 11.6, CHs 1.68,s 13 11,12, 13 14a, 14b

13 143.6,CH 6.43,dd (8.7, 5.0) 12-Me, 14a 14b 11, 14, 15 10a, 14b, 15

14a 380, CH, 237, m 13, 14b, 15 12,13,15 12-Me, 13

14b 2.20, m 13, 14a, 15 12,13, 15 12-Me, 14, 15

15 74.3, CH 391, m 14a, 14b, 16 13,16, 17 5,7,13,14b, 17
16 132.7, CH 5.25, overlap 15,17 17,18 14a, 14b, 18, 18a
17 137.8,CH 5.24, overlap 16, 18 16, 18 15

18 42.1,CH 1.84, m 17, 18-Me, 19 16,17, 19 16, 18-Me, 20-Me
18-Me 16.2, CH; 1.07,d (7.0) 18 17,18, 19 19, 20

19 74.0, CH 3.82,d (8.9) 18,20 17, 18, 20, 20-Me, 21 16, 20, 21, 30

20 31.3,CH 2.88, overlap 19, 20-Me, 21 21,22,31 18-Me, 19, 20-Me, 21, 22-Me, 30
20-Me 10.2, CH; 0.80, d (6.6) 20 19, 20, 21, 31 20,21, 22-Me

21 72.5,CH 3.32,d(11.8) 20 19, 20, 22, 23,31, 31a 19, 20, 20-Me, 22-Me, 30
22 88.0,C

22-Me 16.3, CH; 1.60, s 21,22,23 20, 20-Me

23 202.7,C

24 117.2,C

25 164.7,C

26 129.0,C

26-Me 15.3, CH; 2.34,s 27 25,26,27,31a, 27

27 134.0,CH 7.99,s 26-Me 25,27a, 31, 31a, 26-Me 26-Me

27a 110.5,C

28 177.1,C

29 133.0,C

30 121.6,CH 8.16, s 21,24,25,27a,28,29,31,31a 18-Me, 19, 20, 21, NH
31 77.8,C

3la 150.2,C

25-OH 11.14, s

NH 8.59, s 1,28, 30, 31 2-Me, 4, 30

2600 MHz for "H NMR and 150 MHz for '*C NMR. ®* Numbers of attached protons were determined by analysis of 2D NMR spectra.
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Table S3. NMR spectral data for 1a in CDCI3 2.

No. dc (mult.) ® Jn (mult., J in Hz) COSY HMBC ROESY

1 167.6,C

2 129.3,C

2-Me 12.9, CH; 2.15,s 3 1,2,3 4,16, NH

3 136.1,CH 7.19,d (11.4) 2-Me, 4 1,2-Me, 5

4 126.3,CH 6.52,dd (14.7, 11.3) 3,5 5,6 2-Me, 6

5 139.4,CH 6.63,dd (14.9, 10.7) 4,6 3,4,6,7 7

6 131.5,CH 6.32,dd (15.4, 10.6) 5,7 4,5,8 8, 8-Me

7 141.0,CH 5.81,dd (15.2, 8.6) 6,8 5,8-Me, 9 5,8,9

8 44.0, CH 2.43, overlap 7, 8-Me, 9 6,7, 8-Me, 9, 10

8-Me 16.1, CH; 1.13,d (6.6) 8 7,8,9 9

9 73.4,CH 3.45,m 8, 10a, 10b 7,8, 8-Me, 11 7, 8-Me

10a 40.0, CH, 2.41, overlap 9, 10b 9,11

10b 3.15, brd (13.9) 9, 10a 9,11

11 202.7,C

12 139.5,C

12-Me 11.4, CHs 1.74, s 13, 14a 11,12, 13 14b

13 142.2,CH 6.47,dd (9.3, 4.3) 12-Me, 14a, 14b 11, 12-Me, 15 9,15

14a 377, CH, 2.22,brd (16.2) 12-Me, 13, 14b, 15 13,15 15

14b 2.46, overlap 13, 14a, 15 15 12-Me

15 73.4,CH 3.89,t(9.4) 14a, 14b, 16 13,14, 16, 17 6, 14a, 16

16 133.2, CH 5.47,dd (15.3, 8.0) 15,17 14, 15,17, 18, 18-Me 15,18, 18-Me
17 137.3,CH 5.34,dd (15.3,9.0) 16, 18 15, 16, 18, 18-Me 15,18, 18-Me
18 42.0,CH 2.11,m 17, 18-Me, 19 18-Me, 19

18-Me 16.3, CH; 1.17,d (6.7) 18 17,18, 19 20

19 73.5,CH 4.01,d(9.0) 18,20 17,18, 20, 20-Me 16,21, 30

20 31.4,CH 293, m 19, 20-Me, 21 20-Me, 21, 22 19, 20-Me, 22-Me, 30
20-Me 10.3, CH; 0.91,d (6.5) 20 20, 21 18, 20, 21,22-Me
21 73.0, CH 3.28,d (11.7) 20 20, 20-Me, 23,31, 31a 19, 20-Me, 22-Me, 30
22 87.7,C

22-Me 15.7, CH; 1.63,s 21,22,23 20, 20-Me, 21
23 202.3,C

24 116.9,C

25 164.7,C

26 128.9,C

26-Me 15.2, CH; 2.35,s 27 25, 26,27 27

27 133.9,CH 7.99,s 26-Me 25,26-Me, 28,31, 31a 26-Me

27a 110.3,C

28 177.0,C

29 133.1,C

30 121.1,CH 8.24,s 21,27a,28,29,31a 19,20

31 78.1,C

3la 149.9,C

NH 8.78, s 1,28, 30, 31 18

2600 MHz for "TH NMR and 150 MHz for '3C NMR. ® Numbers of attached protons were determined by analysis of 2D NMR spectra.
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Table S4. NMR spectral data for naphthomycin P (2) in CDCl3*

No dc (mult.) ® Oy (mult., J in Hz) COSY HMBC ROESY

1 169.1,C

2 133.8,C

2-Me 21.2,CH; 212,s 3 1,2,3 3,4

3 125.7, CH 6.64,d (12.2) 2-Me, 4 1,2,2-Me 2-Me, 5, NH
4 123.6, CH 6.25, 1 (12.6) 3,5 2,3 2-Me, 7, NH
5 131.5, CH 6.06, t (11.6) 4,6,7 6,7 3,7,8

6 125.1,CH 6.38, dd (14.9, 11.5) 57 4,5 3,7,8

7 140.8, CH 5.57,dd (14.9, 10.3) 6,8 5,8, 8-Me, 9 5,8-Me, 9, 10
8 44.7, CH 255, m 7,8-Me, 9 6,7,9 6,7, 8-Me
8-Me 18.2, CHs 1.22,d (6.5) 8 7,8,9 7,8

9 74.6,CH 3.57,m 8, 10a, 10b 8-Me, 11 7

10a 40,0, CH, 2.72, overlap 9, 10b 8,11, 12 10b, 12-Me
10b 3.18,dd (17.6, 3.3) 9, 10a 11 7,10a, 13

11 2035,C

12 1413,C

12-Me 11.1,CHs 1.86,s 11,12,13 l4a

13 138.5, CH 6.54,dd (9.4, 4.2) 14 11, 12-Me 10b, 14a, 14b, 15
14a 391, CH, 2.72, overlap 13, 14b, 15 12,13,15 16

14b 2.36,d (14.5,4.2) 13, 14a, 15 12,13 ,15 8-Me, 13, 15
15 74.9,CH 4.27,1(9.3) 14a, 14b, 16 13,16, 17 13, 14b, 16
16 131.2,CH 5.88, dd (15.5, 8.2) 15,17 15,18 15, 18, 20

17 135.8, CH 5.85, dd (15.3, 9.5) 15,18 15, 18, 18-Me 15, 18, 20

18 39.0, CH 295 m 1.19,5.85 16, 17, 18-Me 18-Me, 19, 22
18-Me 19.1, CH; 1.19,d (6.7) 18 17,18, 19 18,19

19 77.1,CH 4.10, d (10.3) 18, 20 17, 18-Me, 20, 20-Me 18, 18-Me, 20, 22
20 47.9,CH 172, m 19, 20-Me 20-Me, 21, 22, 31 20-Me, 22, 30
20-Me 11.8,CH3 0.76, d (6.6) 20 19, 20, 21 19, 20

21 76.0,C

21-Me 30.9, CHs 1.30,s 21,22,23 22

22 49.2,CH 3555 20, 20-Me, 21, 21-Me, 23, 30, 31, 31a 18, 19, 20, 21-Me, 30
23 206.1,C

24 106.2,C

25 162.0,C

26 1275,C

26-Me 16.0, CHs 243,s 25, 26, 27 27

27 133.7,C 8.42,s 25, 26-Me, 28, 31a 26-Me

27a 119.9,C

28 1429,C

29 120.2,C

30 123.3,CH 7.23,s 22,27a, 28, 29, 31a 20,22, NH
31 126.4,C

3la 128.7,C

25-OH 12.41,s 23,24, 25, 26

28-OH 9.90, s 29

NH 8.82,s 1,28, 29, 30 3,4,30

2600 MHz for "H NMR and 150 MHz for '*C NMR. ®* Numbers of attached protons were determined by analysis of 2D NMR spectra.
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Table S5. NMR spectral data for 2a in CDCI3 2.

No dc (mult.) ® Oy (mult., J in Hz) COSY HMBC ROESY

1 170.7,C

2 131.8,C

2-Me 13.6, CHs 2.05,s 1,2,3 4

3 133.2,CH 6.69,d (8.8) 2-Me, 4 1,2-Me, 5 5,7,NH

4 126.4,CH 6.38, overlap 3,5 2 2-Me, NH

5 138.2,CH 6.37, overlap 4,6 7 7

6 130.8, CH 6.05, dd (15.2, 9.5) 57 4,58 8

7 140.9, CH 5.58, dd (15.1, 10.1) 6,8 2,8,8-Me 3,9, 8-Me, 10b
8 45.3,CH 2.41, overlap 7,8-Me, 9 7,8-Me, 9 6

8-Me 18.3, CH3 1.22,d (6.6) 8 7,8,9 8

9 75.3,CH 3.68, m 8, 9-OH, 10a, 10b 8-Me 7,8

10a 411 CH, 2.79,dd (16.8, 4.3) 9, 10b 8,9,11 10b

10b 2.99, dd (16.8, 4.1) 9, 10a 11 10a, 13

11 202.6,C

12 140.2,C

12-Me 11.8, CH3 1.79,s 11,12,13 14b

13 138.4,CH 6.58,1(7.2) 14a, 14b 11, 14, 15, 12-Me 15,18

l4a 39.4, CH, 2.42, overlap 13, 14b 12,15 13, 15, 27

14b 2.63, dt (16.8, 4.3) 13, 14a, 15 12,13, 15,16 12-Me, 16

15 75.2,CH 4.38, brs 14b, 16 16 13, 14a, 17

16 135.1,CH 5.88, overlap 15,17 15, 18 13-Me, 22

17 132.4,CH 5.89, overlap 16, 18 15,18 14b, 15, 18, 30
18 39.2,CH 2.95, overlap 17, 18-Me, 19 16, 17, 18-Me 16, 18-Me, 19, 22
18-Me 19.4, CH3 1.18,d (6.7) 18 16, 18, 19 17,19, 22

19 77.4,CH 4.08,d (9.9) 18, 20 16, 18-Me, 20, 20-Me 18,20

20 48.5,CH 1.70, m 19, 20-Me 21,22,31 20-Me, 22, 30
20-Me 12.0, CHs 0.73,d (6.9) 20 21,22 19, 20

21 76.1, CH

21-Me 31.3,CHs 1.29,s 21,22 23 22

22 49.7,CH 3.59, s 20, 20-Me, 21, 23, 30, 31, 31a 16, 18, 19, 20, 21-Me, 30
23 206.1,C

24 106.3,C

25 162.1,C

26 1276,C

26-Me 16.1, CH3 243,s 27 25, 26, 27 27

27 133.9,CH 8.41,s 26-Me 25, 26-Me, 31a 26-Me

27a 120.3,C

28 142.9,C

29 120.1,C

30 123.6, CH 7.15,s 22,28, 29, 31a 17, 20, 22, NH
31 126.4,C

3la 128.8,C

9-OH 3.41,d (9.0) 9 8,9, 10 8

21-OH 3.97,s 21,22,23 21-Me

25-OH 12.37,s 23,24, 25, 26 26-Me

28-OH 10.03, s 27a, 28

NH 8.40,s 1,28,30 3,17,28-0OH, 30

2600 MHz for "H NMR and 150 MHz for '*C NMR. ® Numbers of attached protons were determined by analysis of 2D NMR spectra.
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Table S6. NMR spectral data for naphthomycin Q (3) in CD3;0D*.

No dc (mult.) ® ou (mult., J in Hz) COSY HMBC ROESY

1 170.1,C

2 131.7,C

2-Me 20.9, CHs 2.13,s 3 1,2,3 3

3 132.3,CH 6.94, d (12.0) 2-Me, 4 1,2-Me, 5 2-Me, 6

4 124.0,CH 6.47,t(11.5) 3,5 2,6

5 135.5,CH 6.18,t(11.1) 4,6 3,6,7 7

6 126.7, CH 6.71, dd (15.0, 11.4) 57 4,5,8 3,8,8-Me

7 142.1, CH 5.80, dd (15.0, 8.5) 6,8 5,8, 8-Me, 9 5, 8,8-Me, 9, 10
8 45.2,CH 2.38, m 7,8-Me, 9 6,7,8-Me, 9 6,7,8-Me, 9, 10
8-Me 16.6, CH3 1.11,d (6.73) 8 7,8,9 7,8,9,10

9 73.2,CH 3.97, m 8,10 7,8, 8-Me, 10, 13
10a 43.4 CH, 2.79,dd (16.1,5.1) 9, 10b 8,9,11 8-Me, 10, 13

10b 2.83,dd (16.1, 7.7) 9, 10a 8,911 7,8

11 202.7,C

12 139.8,C

12-Me 11.8, CHs 1.75,s 13 11,12,13 14

13 141.4,CH 6.76,t(7.1) 12-Me, 14 11, 12-Me, 14, 15 10, 14,15

14 38.0, CH, 247, m 13,15 12,13,15,16 12-Me, 13, 15, 16
15 72.5,CH 418, m 14,16 13,17 13, 14, 16, 17

16 134.6, CH 5.41, dd (15.5, 6.6) 15,17 14, 15,18 14, 15, 18, 18-Me
17 133.6, CH 5.65, dd (15.5, 8.6) 16, 18 15, 18, 18-Me, 19 14, 15, 18, 18-Me
18 41.9,CH 222, m 17, 18-Me, 19 16, 18-Me, 19
18-Me 19.1, CH3 1.05, d (6.9) 18 17,18,19 18,19

19 79.9, CH 3.26,dd (8.5,3.1) 18, 20 17, 18, 18-Me, 20, 20-Me, 21 16, 20, 21,

20 38.9,CH 259, m 19, 20-Me, 21 19, 20-Me, 21, 22 16, 20, 20-Me, 21, 22-Me
20-Me 16.4, CH3 1.03,d (6.7) 20 18,19, 20, 21 4,20

21 1459, CH 6.57,d (10.2) 20 19, 20, 22, 22-Me, 23

22 128.5,C

22-Me 13.2, CHs 1.82,s 21,22,23 18-Me, 20

23 172.2,C

24 116.8, CH 7.63,s 26, 28, 31a

25 163.5,C

26 133.9,C

26-Me 16.3, CHs 2.26,s 25, 26, 27

27 131.1,CH 7.79,s 24, 25, 26, 26-Me, 28, 31

27a 123.4,C

28 180.5,C

29 132.2,C

30 112.1,CH 7.29,s 25, 27a, 28, 29, 31

31 187.4,C

3la 142.0,C

2600 MHz for 'TH NMR and 150 MHz for '3C NMR. ® Numbers of attached protons were determined by analysis of 2D NMR spectra.
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Table S7. NMR spectral data for 3a in CD;0D*.

No dc (mult.) ® ou (mult., J in Hz) COSY HMBC ROESY
1 169.3,C
2 129.9,C
2-Me 12.8, CHs 2.07,s 1,2,3 4
3 138.1, CH 7.09,d (11.1) 4 1,2,5 5
4 127.3,CH 6.57, overlap 3,5 6 2-Me, 6
5 142.1, CH 6.65, dd (14.7, 10.5) 4,6 3,4,7 2-Me, 3,7
6 132.1,CH 6.32, dd (15.2, 10.5) 5,7 4,5,8 4,8, 8-Me
7 142.8, CH 5.92, dd (15.2, 8.3) 6,8 5,8-Me, 9 5, 8,8-Me, 9, 10
8 45.1,CH 2.36, m 7,8-Me, 9 7,8-Me, 9 6,7,8-Me, 9,10
8-Me 16.4, CHs 1.11,d (6.8) 8 7,8,9 6,7,8,9,10
9 73.1,CH 397, m 8,10 13,7, 8, 8-Meg, 10
10a 2.79,dd (16.1, 4.4) 9, 10b 8,911 8,9,13
43.3,CH,
10b 2.83,dd (16.1, 8.4) 9, 10a 8,911 7,8-Me,13
11 202.7,C
12 139.8,C
12-Me 11.8, CH; 1.75s 11,12,13 14
13 141.4,CH 6.76,t (7.0) 14 11, 12-Me, 14, 15 9, 10, 14, 15, 16, 18-Me
14 38.0, CH; 247, m 13,15 12,13, 15,16 12-Me, 13, 15, 16, 17
15 72.5,CH 4.18, dt (6.5, 6.5) 14,16 13,17 13,14, 16, 17
16 134.6, CH 5.41, dd (15.6, 6.5) 15,17 15,18 13, 14,15, 18, 18-Me, 22-Me
17 133.6, CH 5.66, dd (15.5, 8.6) 16,18 15, 18, 18-Me 13, 15, 18, 18-Me, 19, 20
18 41.8,CH 224, m 17, 18-Me, 19 18-Me 16, 18-Me, 19, 21
18-Me 19.1, CHg 1.05,d (6.9) 18 17,18, 19 7,13, 16,17, 20
19 80.0, CH 3.26,dd (8.5, 3.0) 18,20 17,18, 20, 21 17, 18, 18-Me, 20, 20-Me, 21
20 38.9,CH 2.58,dq (7.1, 7.0) 19, 20-Me, 21 19, 20-Me, 21, 22 20-Me, 22-Me
20-Me 16.4, CH; 1.03,d (6.7) 20 19, 20,21 12-Me, 18, 19, 20, 21
21 145.1, CH 6.53, dd (11.0, 3.9) 20 19, 20, 22-Me, 23 3, 6,18, 19,20
22 129.3,C
22-Me 13.4, CH; 182, s 21,22,23 18-Me, 20
23 173.1,C
24 116.2, CH 7.57,s 26, 28, 31a 2-Me
25 163.6,C
26 133.9,C
26-Me 16.4, CH; 2.26,s 25,29 27
27 131.1,CH 7.80,s 25, 26, 26-Me, 28, 31 15, 26-Me
27a 1233,C
28 180.7,C
29 132.2,C
30 112.1,CH 7.28,s 25, 27a, 28, 29, 31
31 187.4,C
3la 142.2,C

2600 MHz for '"H NMR and 150 MHz for '*C NMR. ®* Numbers of attached protons were determined by analysis of 2D NMR spectra.
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Figure S2. Key COSY and HMBC correlations of naphthomycin O (1).

Figure S4. Key COSY and HMBC correlations of 1a.
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Figure S6. Key COSY and HMBC of naphthomycin P (2).

ROESY ——=

Figure S8. Energy minimized model of simplified naphthomycin P (2) a) model of 215*, 22R*, b) model of 21R*,
228* (calculated by Chem3D ver 15.0, red = oxygen, blue = nitrogen, white = hydrogen, gray = carbon, pink = lone
pair, double solid arrow = ROESY correlation).

218%*, 22R* 21R*, 228*
H-20-H-30:2.179 A H-20-H-30: 2.166
H-20-H-22:2.559 A H-20-H-22:3.287 A

H-22-21-Me: 3.009 A H-22-21-Me: 2.759 A
H-19-H-22:2.250 A H-19-H-22: 4.819 A
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Figure S9. Key COSY and HMBC correlations of 2a.
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Figure S13. Key COSY and HMBC correlations of 3a.

ROESY —=—

Figure S15. HPLC analysis of retro-Friedel-Crafts acylation reaction of naphthomycin E (4), with the aid of a Lewis

acid, SnCl4. (I) reaction time of 10 min; (II) reaction time of 20 min; (III) reaction time of 35 min; (IV) reaction time

of 50 min; (V) reaction time of 80 min; (VI) reaction time of 110 min; (VII) standard 3a; (VIII) standard 3; (IX)

standard 4.
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2. NMR and HRESIMS spectra of compounds 1-3 and la-3a

Figure S16. *H NMR spectrum (600 MHz) of naphthomycin O (1) in CDCls.
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Figure S17. 3C NMR spectrum (150 MHz) of naphthomycin O (1) in CDCls.
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Figure S18. COSY spectrum (600 MHz) of naphthomycin O (1) in CDCls
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Figure S19. HSQC spectrum (600 MHz) of naphthomycin O (1) in CDCls;
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Figure S20. HMBC spectrum (600 MHz) of naphthomycin O (1) in CDCls
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Figure S21. ROESY spectrum (600 MHz) of naphthomycin O (1) in CDCl;
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Figure S22. HRESIMS spectrum of naphthomycin O (1).

Formula Predictor Report - HSX-2054-18.lcd Page 1of 1

Data File: EXDATAI2018101101HSX-2054-18.Icd

Elmt Val. Min Max Elmt Val. Min Max  Elmt Val. Min Max Use Adduct
H 1 0 100 o] 2 0 50 Cl 1 (0] o] Na
(5 4 0 50 F 1 o 0 Br 1 0 0 -
N 3 g 10 S 2 Q 4} | 3 0 0
Error Margin (ppm): S DBE Range: -2.0-100.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: yes
Max Isctopes: all Isotope RI (%): 1.00 Isotope Res: 10000
MSr Iso RI (%) 75.00 MSn Logic Mode: AND Max Results: 10

Event#: 1 MS(E+)_Ret. Time : 0.347 Scan# : 53
708.3142
45000.0
40000.0.
35000.0 |
30000.0-
25000.0°
20000.0
15000.0
10000.0
5000.0

0 =2 z e e . —
70826 708.28 708.30 70832 708.34 708.36

Measured region for 708.3142 miz

708.3142
100.0
50.0
709.2969
709.3527
710.3785
0_‘1_,, | ) PRI {1 A S— SR Y B i
i 7080 7085 709.0 709.5 710.0 7105 AN 7115
C40 H47 N O9 [M+Na|+ : Predicted region for 708.3143 miz - B o B )
708.3143
100.0-
50.0 709.3176
710.3206
o 708.0 708.5 709.0 709.5 710.0 710.5 711.0 7115
Formula (M) SR _flon £ 2R Pred. m/iz_Df. (mDa)  Df.(ppm)  DBE
CA0H47 N OS [M+Na]+ 708.3143 -0.1 -0.14 18.0
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1a

Figure S23. 'H NMR spectrum (600 MHz) of 1a in CDCls.
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Figure S24. 3C NMR spectrum (150 MHz) of 1a in CDCls.
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Figure S25. COSY spectrum (600 MHz) of 1a in CDCls
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Figure S26. HSQC spectrum (600 MHz) of 1a in CDCl;
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Figure S27. HMBC spectrum (600 MHz) of 1a in CDCls
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Figure S28. ROESY spectrum (600 MHz) of 1a in CDCls
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Figure S29. HRESIMS spectrum of la.

Qualitative Analysis Report

Data Filename H2054-11+.d Sample Name H2054-11
Sample Type Sample Position P1-E2
Instrument Name Instrument 1 User Name
Acq Method SIBU.m Acquired Time  4/6/2017 3:42:23 PM
IRM Calibration Status DA Method Default.m
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125.2)
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
<10 3 [+ESI Scan (0.16-0.18 min, 2 Scans) Frag=175.0v H2054-11+.d Subtract (2)
3.5 708.3125
X {[C40 H47 N O9]+Na)+
25
2
1.5
1
0.5
707.4 7076 7078 708 708.2 7084 7086 70838 709 708.2
Counts vs. Mass-to-Charge (m/z)
Peak List
m/z z [Abund
102.967 5848.29
154.9312 8907.25
214.9531 6367.04
228.968 7217.94
242.9474 1 |26469.23
256.963 1 [84544
414.953 1 19236.09
740.3388 1 |10308.18
Formula Calculator t Limits
Element Min___ |Max
C 3 60
H 0] 120
[¢] of 30
N 0 3
Formula Calcul Results
[Formula [CalculatedMass [CalculatedMz Mz [Dift. (mba) [Dift. (ppm) [DBE _ ]
[caoHaznos | 685.3251] 708.3143]  708.3125] 1.2] 1.7] 18.0000)
--- End Of Report ---
Agilent Technologies Page 1 of 1 Printed at: 3:43 PM on: 4/6/2017
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Figure S30. *H NMR spectrum (600 MHz) of naphthomycin P (2) in CDCls.
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Figure S31. 3C NMR spectrum (150 MHz) of naphthomycin P (2) in CDCls.
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Figure S32. COSY spectrum (600 MHz) of naphthomycin P (2) in CDCls
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Figure S33. HSQC spectrum (600 MHz) of naphthomycin P (2) in CDCls
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Figure S34. HMBC spectrum (600 MHz) of naphthomycin P (2) in CDCls
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Figure S35. ROESY spectrum (600 MHz) of naphthomycin P (2) in CDCls
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Figure S36. HRESIMS spectrum of naphthomycin P (2).

Formula Predictor Report - HSX-2054-18.lcd

Data File: E\DATAV2018101101HSX-2054-18.Icd

Eimt Val. Min Max Eimt Val. Min Max Elmt Val.
H 1 0 100 o] 2 0 50 Ccl 1
C 4 0 50 F 1 Q 0 Br 1
N 3 0 10 S 2 Q 0 | 3

Error Margin (ppm): 5
HC Ratio: unlimited
Max Isotopes: all
MSn Iso RI {%): 75.00

Apply N Rule: yes
Isotope RI (%): 1.00
MSn Logic Mode: AND

Event#: 1 MS(E+) Rel. Time : 0.347 Scan# : 53

45000.0
40000.0
35000.0
30000.0
25000.0
20000.0
15000.0
10000.0

5000.0

| 0 .

" 708.26 70828 70830
Measured region for 708.3142 m/z
708.3142

100.0

50.0
709.2969

709.3527

VI ;
7080

L . Y 8 2 S

" 7085 709.0

€40 H47 N O9 [M+Na]+ : Predicted region for 708.3143 m/z
708.3143

100.0-

50.0 709.3176

708.0 709.0 709.5
Formula (M)

C40 H47 N 09

_lon
[M+Na]+

S36

DBE Range: -2.0-100.0

Page 10f 1

Min Max Use Adduct
0 0 Na
0o 0 ™
0 0

Electron lons: both

Use MSn Info: yes
Isotope Res: 10000
Max Results: 10

708.3142
708.32 " 70834 70836 i
710.3785
" 7100 7105 711.0 7115
710.3206
710.0 7105 711.0 7115
Meas. m/z Pred. m/z Df. (mDa) Df. (ppm) DBE
708.3142  708.3143 201 014 180



Figure S37. 'H NMR spectrum (600 MHz) of 2a in CDCl..
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2a

Figure S38. *C NMR spectrum (150 MHz) of 2a in CDCls.
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Figure S39. COSY spectrum (600 MHz) of 2a in CDCls
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Figure S40. HSQC spectrum (600 MHz) of 2a in CDCl3
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Figure S41. HMBC spectrum (600 MHz) of 2a in CDCls
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Figure S42. ROESY spectrum (600 MHz) of 2a in CDCls
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Figure S43. HRESIMS spectrum of 2a.

Qualitative Analysis Report

Data Filename H2054-9.d Sample Name H2054-9
Sample Type Sample Position P1-E1
Instrument Name Instrument 1 User Name
Acq Method SIBU.m Acquired Time  4/6/2017 3:35:19 PM
IRM Calibration Status Default.m
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125.2)
User Spectra

Fragmentor Voltage Collision Energy Ionization Mode

175 0 ESI
x10 5 | +ES| Scan (0.15-0.17 min, 2 Scans) Frag=175.0V H2054-9.d
710.3296

1.8 ([C40 H49 | 09)+Na)+

1.6

1.4

1.2

1

0.8

0.6

0.4

02

709.4 709.6 709.8 710 710.2 710.4 7106 710.8 711 711.2
Counts vs. Mass-to-Charge (m/z)
Peak List
m/z z [Abund Formula Ton
160.0496 1 |13169.38
345.2387 1 ]10345.73
710.3296 1 ]189520.95 C40 H49 N 09 (M+Na)+
711.3326 1 [79214.05 C40 H49 N 09 (M+Na)+
712.3356 1 118860.33 C40 H49 N 09 (M+Na)+
726.3032 1 |53824.31
727.3066 1 |24458.73
728.3053 1 |9344.27
Formula Calcu'EtJoTElement Limits
[ETement Min __ |[Max
|G I 60
H 0] 120
(] 0 30
N 0. 3
Formula Calculator Results
[Formula [CalculatedMass [CalculatedMz Mz [Diff. (mDa) [Dift. (ppm) [DEE ]
[caoHaoNO9 ] 687.3407| 710.3300]  710.3296] 0.5 0.7] 17.0000|
--- End Of Report ---
Agilent Technologies Page 1 of 1 Printed at: 3:36 PM on: 4/6/2017
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Figure S44. 'H NMR spectrum (600 MHz) of naphthomycin Q (3) in CD;OD.
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Figure S45. *C NMR spectrum (150 MHz) of naphthomycin Q (3) in CD3OD.
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Figure S46. COSY spectrum (600 MHz) of naphthomycin Q (3) in CDs0D
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Figure S47. HSQC spectrum (600 MHz) of naphthomycin Q (3) in CDs0D
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Figure S48. HMBC spectrum (600 MHz) of naphthomycin Q (3) in CDs0D
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Figure S49. ROESY spectrum (600 MHz) of naphthomycin Q (3) in CDs;0D
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Figure S50. HRESIMS spectrum of naphthomycin Q (3).

Formula Predictor Report - H-2054-18.led

Data File: E:X\DATA\201810117\H-2054-18.Icd

Elmt Val. Min Max
H 1 0 100
c 4 0 100
N 3 0 10

Error Margin {(ppm}: 5

HC Ratio: unlimited

Max Isotopes: all
MSn Isc RI {%): 75.00

Elmt Val.
0 2
e 1

Na 1

Even#t. 1 MS(E#) Ret. Time :0.647 Scanit: 83

220000
20000.0
18000.0
16000.0
14000.0
12000.0
10000.0
8000.0
6000.0
4000.0
2000.0

0
726.28

726.29

726.30

‘Measured region for 726.3247 miz

100.0

726.0

726.3247

726.5

‘C40 H49 N 010 [M+Na]+ : Predicted region for 726.3248 miz

726.3249
100.0 |
50.0
726.0 726.5
Formula (M) o
C40 H49 N O10

S50
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Figure S51. *H NMR spectrum (600 MHz) of 3a in CD30D.

S51



Figure S52. *C NMR spectrum (150 MHz) of 3a in CDsOD.
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Figure S53. COSY spectrum (600 MHz) of 3a in CDsOD
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Figure S54. HSQC spectrum (600 MHz) of 3a in CDsOD
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Figure S55. HMBC spectrum (600 MHz) of 3a in CD;OD
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Figure S56. ROESY spectrum (600 MHz) of 3a in CDsOD
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Figure S57. HRESIMS spectrum of 3a.
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Data Filename H2054-17+.d Sample Name
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Instrument Name Instrument 1 User Name
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