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Table S1. Revised *H-NMR and **C-NMR NMR data for mutanobactin A (1) (500 and 100
MHz, DMSO-dg) — Shifts shown in red have been revised.

position Mutanobactin A (1) (original) Mutanobactin A (1) (revised)
Jc On mult. (J in HZ) Jc oy mult. (-J in HZ)
1 50.4, CH 4.43 ddd (3.7, 9.0, 11.0) 50.4, CH 4.43 ddd (3.7, 9.0, 11.0)
2a 40.4, CH, 1.44, m 40.4, CH, 1.44, m
2b 1.81, ddd (3.9, 10.5, 13.8) 1.81, ddd (3.9, 10.5, 13.8)
3 24.2,CH 159, m 24.2,CH 159, m
4 20.9, CH; 0.82,d (6.6) 20.9, CH; 0.82, d (6.6)
5 23.5, CH; 0.92,d (6.7) 23.5, CH; 0.92,d (6.7)
6 1705,C 1705, C
7 48.0, CH 4.52,q (6.8) 48.0, CH 4.52,q(6.8)
8 17.7, CHs 1.17,d (6.7) 17.7, CH; 1.17,d (6.7)
9 169.7, C 169.7,C
10 61.0, CH 4.12,dd (3.7, 8.9) 61.0, CH 4.12,dd (3.7, 8.9)
1la 29.6, CH, 1.72, m 29.6, CH, 1.72, m
11b 2.13,m 2.13,m
12 24.5, CH, 1.90, m 24.5, CH, 1.90, m
13a 46.8, CH, 3.43, m 46.8, CH; 343, m
13b 3.65, ddd (4.5, 7.5, 9.8) 3.65, ddd (4.5, 7.5, 9.8)
14 171.6,C 1716,C
15 58.8, CH 3.57,dd (8.3, 10.0) 58.8, CH 3.57,dd (8.3, 10.0)
16 26.2, CH 2.33,m 26.2, CH 2.33,m
17 20.4, CH; 0.84,d (6.6) 20.4, CH; 0.84, d (6.6)
18 18.8, CH; 0.77,d (6.8) 18.8, CH; 0.77,d (6.8)
19 168.8, C 168.8, C
20 52.2,CH 4.87 ddd (2.6, 8.0, 9.0) 52.2, CH 4.87 ddd (2.6, 8.0, 9.0)
21a 28.5, CH, 2.23,dd (2.6, 16.0) 28.4, CH; 2.23,dd (2.6, 16.0)
21b 3.19, dd (9.0, 16.0) 3.19, dd (9.0, 16.0)
22 170.4,C 170.4,C
23a 43.7, CH, 2.79, m 43.7, CH, 2.79, m
23b 3.28, m 3.28,m
24 41.0,CH 3.25m 41.0,CH 3.25,;m
25 61.7, CH 3.87,d (9.8) 61.7, CH 3.87,d(9.8)
26 167.7,C 167.7,C
27 203.8,C 203.8,C
28a 41.4, CH, 2.33,m 41.4, CH, 2.33,m
28b 2.44, dd (6.0, 16.6) 2.44, dd (6.0, 16.6)
29 23.1, CH, 1.44, m 23.1, CH, 1.44, m
30 28.7, CH, 1.20, m 28.5, CH; 1.20, m
31 22.1, CH, 1.25,;m 28.7, CH; 1.25;m
32 28.8, CH, 1.23, m 28.9, CH; 1.27, m
33 22.1, CH, 1.25,m 28.8, CH, 1.23,m
34 31.3, CH, 1.23,m 31.3, CH, 1.23, m
35 28.9, CH, 1.27, m 22.1, CH, 1.25, m
36 14.0, CH;3 0.85,1(6.8) 14.0, CH; 0.85,1(6.8)
C1-NH 8.59, d (9.0) 8.59,d (9.0)
C7-NH 7.77,d (6.5) 7.77,d (6.5)
C15-NH 8.05,d (8.5) 8.05,d (8.5)
C20-NH 7.23,d (8.0) 7.23,d (8.0)
C23-NH 7.90, dd (5.3, 9.0) 7.90, dd (5.3, 9.0)
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Fig. S1. HRESIMS of mutanobactin B (2).
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Fig. S2. *H-NMR spectrum (500 MHz, DMSO-dg) of mutanobactin B (2).
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Fig. S3. ®*C-NMR spectrum (100 MHz, DMSO-dg) of mutanobactin B (2).
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Fig. S6. *H-'H COSY-NMR spectrum (500 MHz, DMSO-ds) of mutanobactin B (2).
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Fig. S9. FTIR spectrum of mutanobactin B (2).
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Fig. S10. HRESIMS of mutanobactin C (3).
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Fig. S11. 'H-NMR spectrum (500 MHz, DMSO-ds) of mutanobactin C (3).
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Fig. S14. 'H-*C HMBC-NMR spectrum (500 MHz, DMSO-ds) of mutanobactin C (3).
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Fig. S16. *H-'H TOCSY-NMR spectrum (500 MHz, DMSO-ds) of mutanobactin C (3).
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Fig. S17. *H-'H NOESY-NMR spectrum (500 MHz, DMSO-ds) of mutanobactin C (3).
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Fig. S18. FTIR spectrum of mutanobactin C (3).



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Fig.

+£51 Scan (0.548-0.631 min, 11 Scans) Frag=160.0V 10074RHC0001.d Subtract

743.46810

— 744.47114

745.47493

— 746.47951

747.48549

734 735 736 737 738 79 740 741 742 73 724 745 726
Counts vs. Mass-o-Charge (miz)

S19. HRESIMS of mutanobactin D (4).

741

748

749

750

751

752

753




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

\ I
N J_J’l_, N R W ‘-”\Jluh\@k,ﬂ l‘w_, ] J‘LW&; AL

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10
f1 (ppm)

Fig. S20. *H-NMR spectrum (500 MHz, DMSO-ds) of mutanobactin D (4).
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Fig. S24. 'H-'H COSY-NMR spectrum (500 MHz, DMSO-ds) of mutanobactin D (4).

f1 (ppm)



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

(VI
— -
——
e —_ -
e .
:‘j - *
— |
r6
,
— F A
3 . I
N ok

—
95 90 85 80 75 70 65 60 5.

L R B B |
5 50 45 40 3.
f2 (ppm)

L B
5 30 25 20 1.5 10 05

Fig. $25. 'H-'H TOCSY-NMR spectrum (500 MHz, DMSO-ds) of mutanobactin D (4).

f1 (ppm)



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

[N AhIIJ

|-

e B IR s e e B e e I e e e e I S m s | "| ." — T T T T — T
95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 00
f2 (ppm)

f1 (ppm)

Fig. $26. 'H-'H NOESY-NMR spectrum (500 MHz, DMSO-ds) of mutanobactin D (4).



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Fig. S27. FTIR spectrum of mutanobactin D (4).
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Fig. S28. *C-NMR spectrum (100 MHz, DMSO-dg) of [1-'*C]acetate labeled mutanobactin A.
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Fig. S29. C-NMR spectrum (100 MHz, DMSO-dg) of [2-*C]acetate labeled mutanobactin A.
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Fig. $30. *C-NMR spectrum (100 MHz, DMSO-dg) of [*°N,**C;]glycine labeled mutanobactin

A
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Fig. S31. *H-NMR spectrum (500 MHz, DMSO-ds) of mutanobactin A (1).
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Fig. $32. 'H-'H NOESY-NMR spectrum (500 MHz, DMSO-ds) of mutanobactin A (1).
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Fig. S33. FTIR spectrum of mutanobactin A (1).
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Fig. S34. Marfey’s analysis of FDAA derivatized amino acid standards for the D and L forms of

Aaba, Ala, lle, Leu, Pro, and Val (note that L-Aaba elutes under the FDAA peak under this

elution condition).
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Fig. S35. Marfey’s analysis of FDAA derivatized hydrolysates of 2.
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Fig. S36. Marfey’s analysis of FDAA derivatized hydrolysates of 3.
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Fig. S37. Marfey’s analysis (gradient elution) of FDAA derivatized hydrolysates of 4 (note that

L-Aaba elutes under the FDAA peak under this elution condition).
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Fig. S38. Marfey’s analysis (isocratic elution) of FDAA derivatized hydrolysates of 4.
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Fig. S39. Proposed biosynthetic pathways for the mutanobactins.
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