Data S1. NMR analysis and data for isolated streptophenazines, related to STAR
methods isolation and characterization of streptophenazines and Figures 1, 2 and 3. All
spectra recorded in CDCI3 with TMS, 600 MHz. & in ppm, J in Hz. Abbreviations: d =

doublet, t = triplet, s = singlet, m = multiplet.

NMR spectroscopic data of compound 9 (oxo-streptophenazine A).

Positon 6; &, mult. (J) HMBC cosy

1 1315

2 132.9 8.29 dd (1.45, 6.89) 4, 10a, 1-COOCH3 3

3 129.9 7.91dd (6.87, 8.75) 1, 4a 2,4

4 133.5 8.41dd (1.42, 8.69) 2, 10a 3

4a 142.1

5a 140.9

6 137.1

7 133.9 8.36dd (1.45, 6.99) 1,9, 5a 8

8 130.1 7.94 dd (6.95, 8.71) 6, 9a 7,9
135.1 8.51dd (1.45, 8.68) 7, 5a 8

9a 142.9

10a 141

'k 198.4

2 59.9  5.06t(7.02, 7.02) 4,3, 2-COOCH;, 11 &

3 29.12 2.09 and 2.05 4,5,2,2b, 1 2,3

4 25.82 1.44 3,5,2 5

5 38.81 1.2 7,8,3,6,4 4,6

6 27.83 1.51dt(6.68,6.68, 13.39) 7'and 8', 4', 5 7,8

7 22.35 0.821(6.88, 6.88) 8,65 6

8 22.35 0.821(6.88, 6.88) 7.6, 5 6

1-COOCH; 167.1

1-COOCH; 52.8 411s 1-COOCH;

2’-COOCHs; 171.5

2’-COOCH; 52.2 3.64,s 2’-COOCHs3




H, HSQC, HMBC, and COSY NMR spectra and key HMBC and COSY correlations of
compound 9 (oxo-streptophenazine A).
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NMR spectroscopic data of compound 10 (oxo-streptophenazine B).

Position 6,  &,mult. (J) HMBC cosy
1 131.6

2 1329 8.29dd (145,6.87) 4, 10a, 1-COOCHs 3
3 129.8 7.91dd (6.97,8.73) 1, 4a 4,2
4 1335 8.41dd (146 874) 2 10a 3
4a 142.1

5a 140.7

6 137.1

7 133.8 8.36dd(1.36,6.88) 1’9 5a 8
8 1302 7.94dd (6.97,8.69) 6, 9a 9,7
9 1349 851dd(1.46,877) 7, 5a 8
9a 142.9

10a 141

T 198.3

2 59.7 5.05t(7.03, 7.03) 4, 2°-COOCHs, 1 3
3 291 2.11,2.06 4 2 2-COOCHs, 1" 2,4
& 281 144 5. 3,62 5
5 29.3 ;:g;,dfg'g%;”’ 8L, 37 4,5
& 317 124 87,8 5.7
7 26 125 56,8 86
8 14 0.831(6.93,6.93) 6.7 7
1-COOCHs  167.1

1-COOCH; 528 4.12s 1-COOCHs

2.COOCH; 1715

2.COOCHs 521 364 s 2-COOCH:;




H, HSQC, HMBC, and COSY NMR spectra and key HMBC and COSY correlations of
compound 10 (oxo-streptophenazine B).

H NMR
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NMR spectroscopic data of compound 11 (oxo-streptophenazine G).

Position & 3, mult. (J) HMBC cosy
1 131.2

2 132.89 8.29, dd (144, 6.91) 4, 10a, 1-COOCHs 3

3 129.96 7.91, ddd (6.87, 8.72) 1, 4a 2,4

4 133.36 8.41, dd (1.46, 8.71) 2,10a 3

4a 141.7

5a 140.96

6 137.1

7 133.93 g:gg’)ddd (1.45,2.82, 9, 5a, 1’ 8

8 1303  7.94,ddd (6.97,8.72)  6,9a 7.9
9 13511 8.51, dd (1.48, 8.67) 7,5a 8

9a 143.1

10a 141.1

T 198.2

2 60.01 ?:82’)“’ (210, 7.04, 43", 2-CO0CH,, 1 3

3 29.31  2.08,2.05 4,5, 2, 2-CO0CH, 1 2,4
& 2551 144, m 6,5,2,3 3 5
5 36.25 1.131.32 8.9,4,3,6 46,9
& 342 129 9,7, 4 95,7
7 29.41  1.08,1.28 56,9 56,8
8 1136 0.81 56,78 7

9 1921  0.79 56,7 &
1-COOCH; 167.3

1-COOCH; 52.8 411, s 1-COOCH;3 -
2’-COOCH; 171.8

2.COOCH; 521  3.64,d (0.99) 2'-COOCH; ;




H, HSQC, HMBC, and COSY NMR spectra and key HMBC and COSY correlations of
compound 11 (oxo-streptophenazine G).

H NMR
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NMR spectroscopic data of compound 12 (oxo-streptophenazine F).

Positon 5, 8,mult. (J) HMBC cosy
1 1316
2 1329 829, dd (143,6.93) 4, 10a, 1-COOCH; 3
3 12096 7.91,dd (6.89,8.74) 1,4a 2,4
4 1334 8.41,dd (142,8.77) 2, 10a 3
4a 142.3
5a 140.9
136.9
133.9  8.36,dd (145,6.95) 9, 5a, 1 8
1303 7.94,dd (6.94,8.69) 6, 9a 7,9
1351 851, dd (145,8.67) 7,5a 8
9a 143
10a 140.6
1 198.2
2 599  505,1(7.02,7.02) 4,31, 2-COOCH; 3
3 20 209,m 1,2, 5, 2-COOCH; 2.4
& 282 141 2,36 3,5
5 274 13 6,7 4.6
o sme 1401094694 g g) 4 5 7
7 279 iee OO wese 6,8
g 225  082dd(4.02,661) 9,76 7
o 225  082dd(4.02,661) 8,76 7
1-COOCH;  167.2
1-COOCH; 52.8 412, s 1-COOCHS3
2’-COOCHs 171.8
2’-COOCHs 52.1 3.64,s 2’-COOCH;3




H, HSQC, HMBC, and COSY NMR and key HMBC and COSY correlations of compound
12 (oxo-streptophenazine F).

H NMR
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NMR spectroscopic data of compound 13 (streptophenazine C).

Position 8¢ 8, mult. (J) HMBC cosy
1 124.93

2 137.59  9.01, dd (1.43, 7.06) 4, 10a, 1-COOH 3,

3 130.69  8.07, dd (7.06, 8.71) 1, 4a 2,4
4 134.89  8.54, dd (1.44, 8.66) 2, 10a 3

4a 142

5a 142.2

6 140.6

7 129.68 7.95, m 1',9, 5a 8

8 132.98 8.0,m 6, 9a 7,9
9 127.58  8.23,ddd (1.53, 5.44,8.49) 5a,7 8

%a 140.0

10a 140.62

1 73.38  5.73dt(7.2,7.2, 38.29) 3,2,7,5a,2-COOCH; 2

2 52.25  3.37,m 3,4, 1, 2-COOCH; 1,3
3 30.12  1.48 and 1.82 1,2, 5, 2-COOCH;s 4

& 27.1 1.34 2,6 3,5
5 38.7 1.1 718, 3 4,6
6 27.8 1.43 718,3,5 718, 5
7 2237  0.78,d (6.61) 8,6,5 6

8 2237  0.78,d (6.61) 7,6,5 6
1-COOH 166.85

2’.COOCHs  175.98

2’-COOCHs 5174  3.63 and 3.56 2°-COOCH;




H, HSQC, HMBC, and COSY NMR spectra and key HMBC and COSY correlations of
compound 13 (streptophenazine C).

H NMR

I O Y L

T T T T T T T T T T T T T T T T T T T T T T T T
105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05 -1
f1 (ppm)

r20

30

F40

50

60

r70

80

f1 (ppm)

90

r100

r110

ri120

08 ' k130

r140

r150

T T T T T T T T T T T T T T T T T T T T T
105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05 -1.0
£2 (ppm)



HMBC

' ro
. L]
o vop é'
L]
50
o .
100
0
o ° 0
9
e ! L
r150
[}
[}
[ 1] ° ¢
200
T T T T T T T T T T T T T T T T T T T T T T T d
105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05 -1.0

M

2 (ppm)

COSY

T O W O

- e

= &

5
f2 (ppm)

f1 (ppm)

f1 (ppm)



NMR spectroscopic data of compound 14 (streptophenazine D).

Position &, 5, mult. (J) HMBC cosy
1 131.22
2 132.36  8.26, m 4, 10a, 1-COOCHs 3
3 129.46  7.89, dd (6.90, 8.67) 1 4a 2,4
4 133.39  8.38, dd (1.44, 8.70) 2,10a 3
4a 140.86
5a 140.93
6 139.04

129.43  7.78,d (6.72) 1, 5a,9 8
8 130.48  7.85,dd (6.77, 8.71) 6, % 7,9
9 130.03 827, m 7.5a 8
9a 144.27
10a 140.68
T 7529  5.57,d(7.53) 3,2 5a,7,2-COOCH; 2
2 5302  3.33, ddd (5.03, 7.49, 9.87) 3,4, 1, 2-CO0CH; 1,3
3 28.91 157_139;,(11%2'234’ 9.3,10.00, 1,2 4, 5,2-C00CH, 2,4
& 3622 113 2,35, 67 3 5
5 2785 142 3 4, 67 6I7, 4
& 2237 0.76 dd (1.66, 6.64) 45,7 5
7 2237 076 45,6 5
1-COOCHs; 167.1 1-COOCH;3
1-COOCH; 52.57 412, s
2’-COOCH; 175.69 -
2’-COOCH; 51.56 3.66, s 2’-COOCH;3




H, HSQC, HMBC, and COSY NMR spectra and key HMBC and COSY correlations of
compound 14 (streptophenazine D).

H NMR
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NMR spectroscopic data of compound 15 (streptophenazine P).

Position & 3, mult. (J) HMBC cosy
1 132
2 1322 8.27,t(1.71, 1.76)) 4, 108, 1-COOCH; 3
3 1291 7.88,dd (6.90, 8.73) 1, 4a 2,4
4 1334  8.39,dd (1.42, 8.67) 2,10a 3
4a 141
5a 141.4
6 138.9

12933 7.77,d (6.76) 1, 5a,9 8
8 1304  7.85,dd (6.79, 8.74) 6, 9a 7.9
9 1301 8.28, dd (1.40, 3.88) 7,5a 8
9a 144.08
10a 141
T 751 556, d (7.63) 2,3, 7, 5a, 9, 2"-COOCH; vy
2 52.9 g:gg’) ddd (4.41,7.37, 3, 4', 1", 2<COOCH; 1,3
3 294 1.68and1.29 1,2, 5, 2-COOCH; 2,4
& 297 13 3 5
5 318 1.25 37 4,6
& 2237 118 5 5,7
7 1401 0.79,t(7.04, 7.04) 6,5 &
1-COOCH; 167.3
1-COOCH; 52.7 412, s 1-COOCH;3

2’-COOCH; 175.6
2’-COOCH; 51.7 3.67 2’-COOCH3




H, HSQC, HMBC, and COSY NMR spectra and key HMBC and COSY correlations of
compound 15 (streptophenazine P).
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NMR spectroscopic data of compound 16 (streptophenazine A).

Position & 3, mult. (J) HMBC cosy
1 1315

2 1325  8.24,t (1.35, 1.35) 4, 108, 1-COOCH; 3

3 1294  7.84,dd (6.91, 8.72) 1, 4a 2,4
4 1335  8.34,dd (1.46, 8.71) 2,10a 3

4a 141.1

5a 140.9

6 138.9

7 129.35 7.75,dt(1.07,1.07,6.79) 1, 5a, 9 8

8 130.7  7.81,dd (6.80, 8.72) 6, 9a 7.9
9 1299  8.23,d (1.45) 7,5a 8

9a 144

10a 140.6

T 74.99 555, d (7.68) 2,3, 5a, 7, 2'-COOCHs vy

2 5295  3.35,m 1,3, 4,6, 2-COOCH; 1,3
3 30.34  1.24,1.66 1,2 &, 5, 2-CO0CH; 2,4
& 249 118 2,6 53
5 386 oo ,tgszdsfzg'%f'zo’ 34,78 4,6
& 278 14, dt(6.66,6.66,13.31) 5,7 718, 5
7 2237 0.75,dd (2.13, 6.66) 718, 6, 5 &

8 2237 075, dd (2.13, 6.66) 718, 6, 5 &
1-COOCH; 166.9

1-COOCH; 52.3 410, s 1-COOCH;3 -
2’-COOCH; 175.7

2’-COOCH; 51.68 3.66, s 2’-COOCH;3 -




H, HSQC, HMBC, and COSY NMR spectra and key HMBC and COSY correlations of
compound 16 (streptophenazine A).

H NMR
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NMR spectroscopic data of compound 17 (streptophenazine B).

Position & 8,, mult. (J) HMBC cosy

1 131.9

2 132.4  8.26 dd (1.44, 6.96) 4, 10a, 1-COOCH; 3

3 129.5 7.88dd (6.90, 8.71) 1,4a 2,4

4 1332 8.36dd (1.45,8.71) 2,10a 3

4a 1405

5a 141.4

6 138.2

7 129.7 7.74, dt (1.10, 1.10, 6.75) 1,5a,9 8

8 130.5 7.8dd (6.80, 8.76) 6, 9a 7.9

9 130.0 8.24 dd (1.43,8.73) 7, 5a 8

9a 144.1

10a 140.7

1 758  5.43d(7.75) 2,3, 5a, 6,7, 2’-COOCHs 2

2 534  3.30,m 1,4, 6, 2-COOCH; 1,3
1.85 dtd (4.09, 10.54, 10.63,

3 28.7  14.25)and 1.95 tdd (2.39, 1,2, 5, 2°-COOCHs 2,4
5.51, 9.30, 9.30)

& 282  1.15-1.3 2,6 3,5

5 282  1.15-1.3 3,7 6

6 315  1.15-1.3 4.8 5,7

7 224 11513 5,6 6,8

8 1413 0.841t(7.0) 6,7 7

1-COOCH;  167.2

1-COOCH; 52.8 4.11s 1-COOCH; -

2’-COOCH; 1754

2-COOCH; 514  3.40,s 2’-COOCHs -




H, HSQC, HMBC, and COSY NMR spectra and key HMBC and COSY correlations of
compound 17 (streptophenazine B).

H NMR
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NMR spectroscopic data of compound 18 (streptophenazine G).

Position & 8, mult. (J) HMBC cosy
1 131.6
2 1324 8.26,1(1.43, 1.43) 4, 10a, 1-COOCH:;3 3
3 129.5 7.85,dd (6.92, 8.71) 1, 4a 2,4
4 133.3 8.36, dd (1.43, 8.70) 2, 10a 3
4a 140.7
5a 141.05
139.2
129.5 7.76,dt (1.11,1.11, 6.71) 1, 5a, 9 8
130.5 7.83,dd (6.77, 8.75) 6, 9a 7,9
129.9 8.25,d (1.43) 7, 5a 8
9a 144 .1
10a 141.1
1’ 75.1 5.54,d (7.82) 2,3, 5a,7,2-COOCH;
2’ 53.1 3.35,ddd (3.9, 7.61, 9.73) 1, 3,4, 2-COOCHj5 3,71
3 30.5 1.21 and 1.68 1,2,4,5, 2-COOCH3; 2,4
4 24.8 1.2 2,3,6 3,5
s s OMODANGZ s s
6’ 34.2 1.17 48,9 5,79
7 29.56 1.02 and 1.19 5,6,8,9 6,8
8’ 11.37 0.74, m 5,6, 7 6,7
9’ 19.08 0.72, m 5,6, 7 6,7
1-COOCH; 167.2
1-COOCH; 52.7 41, s 1-COOCH;
2’-COOCH; 175.8
2’-COOCH; 51.6 3.67,s 2’-COOCHs3




H, HSQC, HMBC, and COSY NMR spectra key HMBC and COSY correlations of
compound 18 (streptophenazine G).
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NMR spectroscopic data of compound 19 (streptophenazine F).

Positon 8.  &,mult. (J) HMBC cosY
1 131.9

2 132.6  8.26, dd (1.41, 3.51) 4, 10a, 1-COOCH; 3
3 129.4 7.86, dd (6.90, 8.73) 1, 4a 2,4
4 133.4 8.36, dd (1.44, 8.71) 2, 10a 3
4a 140.9

5a 141.1

6 139.1

7 129.6 7.77, dt (1.04, 1.04, 6.75) 1, 5a, 9 8
8 130.5 7.83,dd (6.7, 8.73) 6, 9a 7,9
9 130.1  8.25,t(1.55, 1.55) 7, 5a 8
9a 144.2

10a 140.8

1’ 751  5.56,d (7.69) 2,2, 5a,7,2-CO0CH; 2
2 531  3.35,ddd (4.61, 7.64, 10.16) 1,3,4,6,2-CO0CH; 1,3
3 30.3 1.68and 1.27 1,2, 5, 2-COOCH; 2,4
4 27.7  1.15dtt(3.22, 3.22,5.32, 5.32, 12.64) 2,3,5,6' 7 3,5
5 272  1.18 3,7 6
6 385 1.01 819", 4 5.7
7 27.8 1.4 dt(6.07, 6.67, 13.28) 89,5, 6 6, 8/9
8 225 0.76, dd (4.07, 6.70) 89,7, 6 7
o 225 0.76, dd (4.07, 6.70) 89,7, 6 7
1-COOCHs; 167

1-COOCH; 52.7 411, s 1-COOCH;

2’-COOCH3; 175.9

2’-COOCH; 51.5 3.66, s 2’-COOCHs3




H, HSQC, HMBC, and COSY NMR spectra and key HMBC and COSY correlations of
compound 19 (streptophenazine F).

H NMR
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NMR spectroscopic data of compound 20 (streptophenazine Q).

Position & 8, mult. (J) HMBC cosy
1 136.3

2 133 8.27 dd (1.42, 6.90) 4, 10a, 1-COOCH; 3

3 1293 7.9m 1, 4a 2,4

4 133.7 8.46 dd (1.46 8.720) 2, 10a 3

4a 142.3

5a 141.3

6 136.8

7 1295 7.9m 1, 5a,9 8

8 1295 7.9m 6, 9a 7,9

9 131 8.31dd (1.53, 8.54) 7, 5a 8

9a 142.1

10a 1415

11 168

12 403 4.19d(4.98);4.16d (5.08) 14 13

13 - 6.05s - 12, 14
14 161 821s 12 13

'k 731 7.39d (8.1) 2, 5a, 6, 7, 11, 2>-COOCH; 2

2 511 3.39m 1", 3', 2"-COOCH; 1,3
3 289  167,1.25 1’, 5 2-COOCH; 2,4
4 249 118 2,5,6 3,5
5 38.7  1.01 3,718 4,6
6 277  1.39 5,4,7/8 7,8,5
7 226 0.75d (6.60) 5,6,8 8,6
8 226 0.75d (6.60) 5,6,7 6,7
1-COOCH; 167.3

1-COOCH; 524 411s 1-COOCH;

2’-COOCH; 173.4

2’-COOCH; 51.4 3.64s 2’-COOCHs3




'H, HSQC, HMBC, and COSY NMR spectra and key HMBC and COSY correlations of
compound 20 (streptophenazine Q).

H NMR
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NMR spectroscopic data of compound 21 (streptophenazine R).

Position & 8, mult. (J) HMBC cosy
1 136.6
2 1322  8.27 dd (1.46, 6.90) 4, 10a, 1-COOCHs 3
3 1295 79 m 1, 4a 2,4
4 1342  8.46 dd (1.4, 8.69) 2. 10a 3
4a 142
5a 1415

137

1295 7.9, m 1 5a. 9 8

1295 7.9, m 6, 9a 7.9
9 130.9  8.31dd (1.54, 8.54) 7 5a 8
%a 142
10a 141.3
1 168
12 402  4.19d(5.07);4.16d (5.13) 14 13
13 6.06 12,14
14 161 821s 12 13
1 728  7.38d(7.92) 2,3, 5a,6,7, 11, 2'-COOCH; 2
2 513  3.39td (4.25,9.11,8.75) 1,3, 2"-COOCH; 17,3
3 288  1.65,1.27 1,5, 2-COOCH; 2,4
& 298 122 2,5,6 3,5
5 292 1.29 3,6,7 4,6
& 3165 1.10 4,8 5,7
7 225  1.16 5,6,8 6,8
8 144 0.77,t(7.2) 6,7 7
1-COOCH, 167.1
1-COOCH, 525  4.11s 1-COOCHs;
2-CO0CH, 1733

516  3.64s 2'-COOCH;

2’-COOCH3




H, HSQC, HMBC, and COSY NMR spectra and key HMBC and COSY correlations of
compound 21 (streptophenazine R).

H NMR
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NMR spectroscopic data of compound 22 (diastereomer of streptophenazine G).

Position & 8, mult. (J) HMBC cosy
1 131.6

2 132.5 8.26,ddd (1.44,7.84,10.14) 4, 10a, 1-COOCHS3 3

3 129.5 7.88, dd (6.91, 8.73) 1, 4a 2,4
4 1334 8.36, dd (1.44, 8.70) 2, 10a 3

4a 140.6

5a 141.3

6 138.2

7 129.7  7.74 dt (1.09, 1.09, 6.75) 1, 5a,9 8

8 1304 7.8, dd (6.79, 8.73) 6, 9a 7,9
9 130.1 8.25,ddd (1.44, 7.84,10.14) 7, 5a 8

9a 144.4

10a 140.8

'k 76 5.43,d (7.71) 2.3, 5a,6,7,2-COOCH; 2

2 534  3.31,ddd (3.78,7.72,10.64) 1,3, 6, 2-COOCH;) 1,3
3 289  1.93,1.85 1,2, 4,5, 2-COOCH; 2,4
4 2522 1.23 2,3,5,6 3,5
5 36.21 1.06, 1.26 3,4,6,9 4,6
6 3413 1.24 4.5,7,8,9 5,7,9
7 2961 1.07,1.22 5,8,9 6,8
8 1169 0.8 5,6,7 6,7
9 18.97 0.78 5,6,7 6,7
1-COOCH; 167.2

1-COOCH; 52.8 411, s 1-COOCH;

2’-COOCH3; 175.3

2’-COOCH; 51.5 34,s 12’-COOCH3




H, HSQC, HMBC, and COSY NMR spectra and key HMBC and COSY correlations of
compound 22 (diastereomer of streptophenazine G).

H NMR
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NMR spectroscopic data of compound 23 (diastereomer of streptophenazine F).

Position & 8, mult. (J) HMBC cosy
1 131.8
2 132.35 8.26, m 4, 10a, 1-COOCH; 3
7.88, dd (6.91,
3 12049 g5 1, 4a 2,4
8.36, dd (1.44,
4 13315 g'go) 2, 10a 3
4a 140.59
5a 1415
6 138.7
7.74, dt (1.09, :
7 12063 {006 o1) 1, 5a,9 8
7.8, dd (6.80,
13053 g7 6, 9a 7,9
130.01 8.25,m 7, 5a
9a 144.26
10a 140.96
'k 75.6  543,d(7.76) 2,3, 5a, 6,7, 2-COOCHs o

3.30, ddd (3.69,

2’ 53.41 1’, 3, 2’-COOCHs

7.74,11.34) 1,3
3 285  1.85,1.95 2,5 2 4
4 27.91 1.25 2,4,6 3,5
5 2765 1.19 3,4,6,7 4.6
6 389  1.11 4,819 5. 7
, 1.45 dt (6.62, s e
7 2802 5> 3 3) 5,6,8/9 o
, 0.81 dd (2.99, R
8 2262 gy 6,7,9 -
, 0.81'dd (2.99, R
9 2262 gy 6,7 .8 -
1-COOCH; 167.4
1-COOCH; 52.99 411, s 1-COOCH;

2’-COOCH; 175.49
2’-COOCH; 51.38 34,s 2’-COOCH3




H, HSQC, HMBC, and COSY NMR spectra and key HMBC and COSY correlations of
compound 23 (diastereomer of streptophenazine F).

H NMR
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