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Data S1. Positive HR-ESI-MS data of N-oxides and their reduction reaction products.
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Figure S1. A: Positive MS of emeheterone; B: Positive MS of reduction reaction product of

emeheterone (red box) by In.
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Figure S2. A: Positive MS of alstoyunine E; B: Positive MS of reduction reaction product of

alstoyunine E (red box) by In.
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Figure S3. A: Positive MS of seneciphylline N-oxide; B: Positive MS of reduction reaction product of

seneciphylline N-oxide (red box) by In.
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Figure S4. A: Positive MS of isotetrandrine N-2'-oxide; B: Positive MS of reduction reaction product

of isotetrandrine N-2'-oxide (red box) by In.
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Figure S5. A: Positive MS of paxiphylline D; B: Positive MS of reduction reaction product of

paxiphylline D (red box) by In.
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Figure S6. A: Positive MS of nicotine 1'-N-oxide; B: Positive MS of reduction reaction product of

nicotine 1'-N-oxide (red box) by In.
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Figure S7. A: Positive MS of oxymatrine; B: Positive MS of reduction reaction product of oxymatrine

(red box) by In.
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Figure S8. A: Positive MS of clozapine N-oxide; B: Positive MS of reduction reaction product of

clozapine N-oxide (red box) by In.



Data S2. NMR, HR-ESI-MS, UV and IR Spectra.
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Figure S9. "H-NMR spectrum of compound 1 (600 MHz in methanol-d.).
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Figure S10. 3C-NMR spectrum of compound 1 (150 MHz in methanol-dy).
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Figure S11. '*C DEPT 135 spectrum of compound 1 (150 MHz in methanol-d.).
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Figure S12. 'H-'H COSY spectrum of compound 1 (in methanol-dy).
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Figure S13. HSQC spectrum of compound 1 (in methanol-d).
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Figure S14. HMBC spectrum of compound 1 (in methanol-dy).
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Figure S15. NOESY spectrum of compound 1 (in methanol-dy).
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Figure S16. "H-NMR spectrum of compound 2 (600 MHz in methanol-dy).
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Figure S17. 3C-NMR spectrum of compound 2 (150 MHz in methanol-dy).
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Figure S18. 'H-'H COSY spectrum of compound 2 (in methanol-dy).
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Figure S19. HSQC spectrum of compound 2 (in methanol-dy).
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Figure S20. HMBC spectrum of compound 2 (in methanol-d).
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Figure S21. NOESY spectrum of compound 2 (in methanol-dy).
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Figure S22. '"H-NMR spectrum of compound 3 (600 MHz in methanol-dy).
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Figure S23. 3C-NMR spectrum of compound 3 (150 MHz in methanol-dy).
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Figure S24. 'H-NMR spectrum of compound 4 (600 MHz in DMSO-dj).
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Figure S25. 3C-NMR spectrum of compound 4 (150 MHz in DMSO-dy).
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Figure S26. 'H-NMR spectrum of compound 5 (600 MHz in methanol-dy).
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Figure S27. 3C-NMR spectrum of compound 5 (150 MHz in methanol-dy).
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Figure S28. 'H-NMR spectrum of compound 6 (600 MHz in methanol-dy).
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Figure S29. 3C-NMR spectrum of compound 6 (150 MHz in methanol-d,).
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Figure S30. 'H-NMR spectrum of compound 7 (600 MHz in methanol-d,).
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Figure S31. 3C-NMR spectrum of compound 7 (150 MHz in methanol-dy).
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Figure S32. 'H-NMR spectrum of compound 8 (600 MHz in methanol-d,).
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Table S1. 'H-NMR (600 MHz) and *C-NMR (150 MHz) data for compound 3 and 4.

Compound 3 (in methanol-dy)

Compound 4 (in DMSO-d5)

e 3¢ on (mult, J in Hz) ¢ on (mult, /in Hz)

2 1873 186.1

3405 38.9

4 50.8 1.81(1H,dd,J=12.5,3.6 Hz) 499  1.96 (1H, dd,J=12.6, 1.8 Hz)
5a 1.57 (1H, m) 1.68 (1H, m)

5B 273 2.02 (1H, m) 240 2.06 (1H, ddd, J = 13.0, 4.3, 1.9 Hz)

6 598 242 (1H,m) 594  3.37(1H, m)

7o 1.63 (1H, m) 1.57 (1H, qd, J = 11.6, 1.8 Hz)
7B 310 2.06 (1H, m) 320 2.01 (1H, m)

8a 1.85 (1H, m) 1.91 (1H, m)

8B 223 1.98 (1H, m) 220 1.72 (1H, m)

9 14 2.49 (1H, q,J = 8.8 Hz) 450 3.45 (1H, dt, J=12.4, 8.8 Hz)
9B 3.07 (1H, td, J = 8.7, 2.8 Hz) 3.22 (1H, m)

11 62.0 433(I1H,s) 164.9

12 557 56.2

13a 1.94 (1H, d,J = 13.7 Hz) 2.98 (1H, d, /= 13.7 Hz)

13B 382 2.75 (1H, d,J = 13.7 Hz) >0 1.84 (1H, dd, J = 13.7, 1.4 Hz)
14 875 85.9

15 137.0 136.4

16 1243 7.54(1H,brd,J="7.5Hz) 123.5  7.62 (1H, brd,J=7.1 Hz)

17 1282 7.34(1H,td,J=7.4,1.0 Hz) 126.5  7.29 (1H, td, J=7.4, 1.0 Hz)
18 132.1 7.49(1H,td,J=7.6, 1.1 Hz) 130.6  7.44 (1H,td, J="7.6, 1.3 Hz)
19 121.8 7.55(1H,brd,J="7.8 Hz) 120.5  7.52 (1H, brd, J=7.6 Hz)
20 1544 152.7

21 223 1.23(3H,s) 27.1 136 (3H,s)

22 283 1.47(3H,s) 21.1  1.13(3H,s)

23 1144 151.6

25 1538

23



Table S2. 'H-NMR (600 MHz) and *C-NMR (150 MHz) data for compound 5 (in methanol-d.).

No. dc On (mult., J in Hz)

2 188.6

3 40.6

4 54.1 1.62 (1H, dd, J = 12.4, 3.1 Hz)
50 1.51 (1H, td, J = 13.0, 10.4 Hz)
5B 280 2.00-1.94 (1H, m)

6 65.5 2.00-1.94 (1H, m)

To . 1.59-1.54 (1H, m)

7B 2.00-1.94 (1H, m)

8a 1.93-1.86 (1H, m)

8p 223 1.83-1.76 (1H, m)

90 s4n 3.07 (1H, td, J = 8.7, 2.2 Hz)
9B 2.18 (1H, g, J= 8.9 Hz)

1a 3.04 (1H, d,J=11.2 Hz)
1B 629 2.22(1H,d,J=11.2 Hz)

12 54.4

13a 2.52 (1H, d, J=13.9 Hz)
138 388 1.77 (1H, d, J = 14.1 Hz)

14 88.0

15 137.4

16 1243 7.521 (1H, brd, J=7.3 Hz)
17 128.0 7.31 (1H, td, J = 7.6, 1.0 Hz)
18 131.9 7.46 (1H, td, J = 7.6, 0.9 Hz)
19 121.6 7.517 (1H, brd, J= 7.4 Hz)
20 153.8

21 27.6 1.44 (3H, s)

22 222 1.22 (3H, s)

23 155.1
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Table S3. 'H-NMR (600 MHz) and *C-NMR (150 MHz) data for compound 6 (in methanol-dy)

No. dc On (mult., J in Hz)
2 192.6
3 41.6
4 51.6 2.00 (1H, dd, J=9.3, 5.0 Hz)
5a 2.10 (1H, dd, J=12.7, 9.2 Hz)
5B 329 1.98 (1H, dd, J= 12.7, 5.1 Hz)
6 67.2
Ta . 2.57 (1H, dt, J=14.3, 6.5 Hz)
7B 1.47 (1H, td, J = 12.7, 9.0 Hz)
8 23.4 1.92 (2H, m)
9a oy 3.10 (1H, dt, J=11.4, 5.3 Hz)
9B 2.31 (1H, q, /= 8.8 Hz)
1a 2.89 (1H, d, J=10.3 Hz)
1B 624 2.49 (1H, d, J=10.3 Hz)
12 58.0
13a B 2.68 (1H, d, J = 14.9 Hz)
13B 1.49 (1H, d, J = 14.9 Hz)
14 83.7
15 143.0
16 123.3 7.45 (1H, brd, J=7.3 Hz)
17 127.6 7.26 (1H, td, J = 7.4, 1.0 Hz)
18 130.6 7.37 (1H, td, J = 7.6, 1.3 Hz)
19 121.2 7.48 (1H, br d, J="7.7 Hz)
20 152.9
21 26.9 1.30 (3H, s)
22 19.9 1.41 (3H, s)
23 175.3
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Table S4. 'H-NMR (600 MHz) and *C-NMR (150 MHz) data for compound 7 and 8.

Compound 7 (in methanol-dy)

Compound 8 (in methanol-dy)

e 5c  on (mult, Jin Hz) 5c  ou (mult,Jin Hz)

2 1427 142.2

3 318 35.4

4 475 221(1H,dd,J=10.1,3.8 Hz) 48.8  2.17(1H, dd,J=10.9, 3.2 Hz)
5a oy 2.15 (1H, dd, J = 13.6, 10.1 Hz) s 2.06 (1H, dd, J=13.1, 10.9 Hz)
5B 1.96 (1H, dd, J = 13.6, 3.8 Hz) 1.97 (1H, dd, J = 13.2, 5.1 Hz)
6 665 66.1

7o 2.52 (1H, ddd, J=13.9, 8.2, 5.1 2.54 (1H, m)

28.1 Hz) 28.2

7B 1.48 (1H, m) 1.47 (1H, m)

8 233 1.94-1.90 (2H, m) 23.6  1.91-1.96 (2H, m)

90 3.13 (1H, m) 3.07 (1H, m)

9B >3 2.40 (1H, q, J= 8.7 Hz) >4 2.18 (IH, brq, J=8.8 Hz)
1o 3.12 (1H, d, /= 10.6 Hz) 3.48 (1H, d,J=10.3 Hz)

1B 624 2.69 (1H, d, J=10.4 Hz) >3 2.27 (1H, dd, J=10.3, 1.8 Hz)
12 568 57.7

13a 3.00 (1H, d, /= 16.9 Hz) 2.91 (1H, d,J=15.4 Hz)

138 > 2.87 (1H, d, J=16.9 Hz) 303 2.88 (1H,d,J=15.4Hz)

14 103.7 104.5

15 1284 128.2

16 1185 7.38(1H,brd,J="7.7 Hz) 1183  7.35(1H, brd, J=7.7 Hz)

17 119.5 6.96 (1H, td, J= 7.0, 1.1 Hz) 119.5  6.96 (1H, td, J= 7.0, 1.0 Hz)
18 122.0 7.04 (1H,td,J=7.1,1.2 Hz) 122.0  7.04 (1H, td, J="7.1, 1.1 Hz)
19 111.7 7.27 (1H, brd,J=8.0 Hz) 111.6  7.27 (1H, brd, J = 8.0 Hz)
20 1384 138.5

21 281 1.32(3H,s) 244 144 (3H,s)

22 246 1.21(3H,s) 309  1.35(3H,s)

23 1759 176.8
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Figure S34. (+) HR-ESI-MS spectrum of compound 1.
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Figure S35. (+) HR-ESI-MS spectrum of compound 2.
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Figure S37. UV spectrum of compound 2.
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Figure S39. IR spectrum of compound 2.
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Data S3. Analysis of (+)-HR-ESI-MS/MS data of compound 1 and 5.
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Figure S40. (+)-HR-ESI-MS/MS spectrum of 1.

o Tl
S

p_
N+

m/z 324.2069 m/z 307.1798

Scheme S1. A possible molecular cleavage process for 1.
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Figure S41. (+)-HR-ESI-MS/MS spectrum of 5.
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T: FTMS + p ESI Full ms [100.0000-1000.0000]
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Data S4. Biological assay
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Figure S43. Morphology of 24 hpf embryos or 72 hpf zebrafish larvae treated with compounds 2-7.
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Figure S44. Blood vessels morphology of 6 dpf zebrafish larvae Tg(flil:eGFP) treated with

compounds 2-7.
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Data SS5. The BLAST search result of ITS sequence of fungus A-S-6.

Pallidocercospora crystallina strain ZJUM 2 18S ribosomal RNA gene, partial sequence; internal

transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer 2, complete sequence;

and 28S ribosomal RNA gene, partial sequence.
Sequence ID: KP896014.1 Length: 556 Number of Matches: 1

Range 1: 2 to 509 GenBank Graphics
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