Electronic Supplementary Material

Discovery of cryptolepine derivatives as novel promising agents against
phytopathogenic bacteria

Ying-Hui He*?", Qing-Ru Chu?", Shao-Yong Zhang?, Li-Qong Guo?, Yue Ma?, Bao-Qi Zhang?, Zhi-Jun
Zhang?, Wen-Bin Zhao?, Yong-Mei Hu?, Chen-Jie Yang?, Sha-Sha Du?, Tian-Lin Wu?, Ying-Qian Liu
(g)l,Z,S
1 Key Laboratory of Vector Biology and Pathogen Control of Zhejiang Province, College of Life
Science, Huzhou University, Huzhou 313000, China
2 School of Pharmacy, Lanzhou University, Lanzhou 730000, China
3 Laboratory of Grassland Agro-ecosystems, Lanzhou University, Lanzhou 730000, China
* These authors contributed equally to this work.

E-mail: ygliu@Ilzu.edu.cn, liuyglab@163.com
1. The comparison results from 16S ribosome gene series alignment for bacteria.
X. oryzae:

AGGCCACGCACCGTGGCAGCGCCCTCCCGAAGGTTAAGCTACCTGCTTCT
GGTGCAACAAACTCCCATGGTGTGACGGGCGGTGTGTACAAGGCCCGGGA
ACGTATTCACCGCAGCAATGCTGATCTGCGATTACTAGCGATTCCGACTTC
ATGGAGTCGAGTTGCAGACTCCAATCCGGACTGAGATAGGGTTTCTGGGA
TTGGCTTGCCCTCGCGGGTTTGCAGCCCTCTGTCCCTACCATTGTAGTACG
TGTGTAGCCCTGGTCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTT
CCTCCGGTTTGTCACCGGCGGTCTCCTTAGAGTTCCCACCATTACGTGCTG
GCAACTAAGGACAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTC
ACGACACGAGCTGACGACAGCCATGCAGCACCTGTCTCACGGTTCCCGAA
GGCACCAATCCATCTCTGGAAAGTTCCGTGGATGTCAAGACCAGGTAAGG
TTCTTCGCGTTGCATCGAATTAAACCACATACTCCACCGCTTGTGCGGGCC
CCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAGGCGGCG
AACTTAACGCGTTAGCTTCGATACTGCGTGCCAAATTGCACCCAACATCC
AGTTCGCATCGTTTAGGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCT
CCCCACGCTTTCGTGCCTCAGTGTCAGTGTTGGTCCAGGTAGCCGCCTTCG
CCACTGATGTTCCTCCCGATCTCTACGCATTTCACTGCTACACCGGGAATT
CCGCTACCCTCTACCACACTCTAGTGACCCAGTATCCACTGCAATTCCCAG
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GTTGAGCCCAGGGCTTTCACAACAGACTTAAACCACCACCTACGCACGCT
TTACGCCCAGTAATTCCGAGTAACGCTTGCACCCTTCGTATTACCGCGGCT
GCTGGCACGAAGTTAGCCGGTGCTTATTCTTTGGGTACCGTCAGAACAAT
CGGGTATTAACCGACTGCTTTTCTTTCCCAACAAAAGGGCTTTACAACCCG
AAGGCCTTCTTCACCCACGCGGCATGGCTGGATCAGGCTTGCGCCCATTGT
CCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTT
CCAGTGTGGCTGATCATCCTCTCAGACCAGCTACGGATCGTCGCCTTGGTG
GGCCTTTACCCCGCCAACTAGCTAATCCGACATCGGCTCATTCAATCGCGC
GAAGCCCGAAGGTCCTCCGCTTTCACCCGTAGGTCGTATGCGGTATTAGC
GTAAGTTTCCCTACGTTATCCCCCACGAAAGAGTAGATTCCGATGTATTCC
TCACCCGTCCGCCACTCGCCACCCATAAGAGCAAGCTCTTACTGTGCTGCC
GTTCGACTGCATGTGTAGCTGCGCCATGCAC

X. axonopodis pv C.:

ATCGGCACCGTGGCAGCGCCCTCCCGAAGGGTAAGCTACCTGCTTCTGGTG
CAACAAACTCCCATGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGT
ATTCACCGCAGCAATGCTGATCTGCGATTACTAGCGATTCCGACTTCATGGA
GTCGAGTTGCAGACTCCAATCCGGACTGAGATAGGGTTTCTGGGATTGGCT
TGCCCTCGCGGGTTTGCAGCCCTCTGTCCCTACCATTGTAGTACGTGTGTAG
CCCTGGTCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCGG
TTTGTCACCGGCGGTCTCCTTAGAGTTCCCACCATTACGTGCTGGCAACTA
AGGACAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACAC
GAGCTGACGACAGCCATGCAGCACCTGTCTCACGGTTCCCGAAGGCACCA
ATCCATCTCTGGAAAGTTCCGTGGATGTCAAGACCAGGTAAGGTTCTTCGC
GTTGCATCGAATTAAACCACATACTTCCACCGCTTGTGCGGGCCCCCGTCA
ATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAGGCGGCGAACTTAA
CGCGTTAGCTTCGATACTGCGTGCCAAATTGCACCCAACATCCAGTTCGCAT
CGTTTAGGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTT
TCGTGCCTCAGTGTCAGTGTTGGTCCAGGTAGCCGCCTTCGCCACGGATGT
TCCTCCCGATCTCTACGCATTTCACTGCTACACCGGGAATTCCGCTACCCTC
TACCACACTCTAGTGACCCAGTATCCACTGCAATTCCCAGGTTGAGCCCAG
GGCTTTCACAACAGACTTAAACCACCACCTACGCACGCTTTACGCCCAGTA
ATTCCGAGTAACGCTTGCACCCTTCGTATTACCGCGGCTGCTGGCACGAAG
TTAGCCGGTGCTTATTCTTTGGGTACCGTCAGAACAATCGGGTATTAACCGA
CTGCTTTTCTTTCCCAACAAAAGGGCTTTACAACCCGAAGGCCTTCTTCAC
CCACGCGGCATGGCTGGATCAGGCTTGCGCCCATTGTCCAATATTCCCCACT
GCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGATC
ATCCTCTCAGACCAGCTACGGATCGTCGCCTTGGTGGGCCTTTACCCCGCC
AACTAGCTAATCCGACATCGGCTCATTCAACCGCGCGAAGCCCGAAGGTCC
TCCGCTTTCACCCGTAGGTCGTATGCGGTATTAGCGTAAGTTTCCCTACGTTA
TCCCCCACGAAAGAGTAGATTCCGATGTATTCCTCACCCGTCCGCCACTCG
CCACCCATAAGAGCAAGCTCTTACTGTGCTGCCGTTCGACTGCATGGTAGC
TCGCGCACT

P. atroseptica:



GGGTCCGGTTTTGCAGACACTGGCATATCAAGTGGTAGCGCCCTCCCGAAG
GTTAAGCTACCTACTTCTTTTGCAACCCACTCCCATGGTGTGCACGGGCGG
TGTGTACAAGGCCCGGGAACGTATTCACCGTAGCATTCTGATCTACGATTAC
TAGCGATTCCGACTTCATGGAGTCGAGTTGCAGACTCCAATCCGGACTACG
ACGTACTTTATGAGGTCCGCTGGCTCTCGCGAGTTCGCTTCTCTTTGTATAC
GCCATTGTAGCACGTGTGTAGCCCTACTCGTAAGGGCCATGATGACTTGAC
GTCATCCCCACCTTCCTCCGGTTTATCACCGGCAGTCTCCTTTGAGTTCCCG
CCATTACGCGCTGGCAACAAAGGATAAGGGTTGCGCTCGTTGCGGGACTTA
ACCCAACATTTCACAACACGAGCTGACGACAGCCATGCAGCACCTGTCTC
AGAGTTCCCGAAGGCACTAAGGCATCTCTGCCAAATTCTCTGGATGTCAAG
AGTAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATGCTCCACCGC
TTGTGCGGGCCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGTACTC
CCCCAGGCGGTCGACTTAACGCGTTAGCTCCGGAAGCCACGCCTCAAGGG
CACAACCTCCCAAGTCGACATCGTTTACAGCGTGGACTACCAGGGTATCTA
ATCCTGTTTGCTCCCCACGCTTTCGCACCTGAGCGTCAGTCTTTGTCCAGG
GGGCCGCCTTCGCCACCGGTATTCCTCCAGATCTCTACGCATTTCACCGCTA
CACCTGGAATTCTACCCCCCTCTACAAGACTCTAGCCTGTCAGTTTTGAATG
CAGTTCCCAGGTTAAGCCCGGGGATTTCACATCCAACTTAACAGACCGCCT
GCGTGCGCTTTACGCCCCAGTCATTCCGATTAACGCTTGCACCCTCCGTATT
ACCGCGGCTGCTGGCACGGAGTTAGCCGGTGCTTCTTCTGCGGGTAACGTC
AATCAGCAAGGTTATTAACCTTACTGCCTTCCTCCCCGCTGAAAGTGCTTTA
CAACCCGAAGGCCTTCTTCACACACGCGGCATGGCTGCATCAGGCTTGCGC
CCATTGTGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTC
TCAGTTCCAGTGTGGCTGGTCATCCTCTCAGACCAGCTAGGGATCGTCGCC
TAGGTGGGCCATTACCCCGCCTACTAGCTAATCCCATCTGGGCACATCTGAT
GGCAAGAGGCCCGAAGGTCCCCCTCTTTGGTCCGAAGACGTTATGCGGTAT
TAGCTACCGTTTCCAGTAGTTATCCCCCTCCATCAGGCAGTTTCCCAGACAT
TACTCACCCGTCCGCCGCTCGTCACCCAAAGAGCAAGCTCTTCTGTGCTAC
CGCTCGACTGCATGTGTAGGCCGCGGACTGCG

2. Physical properties of the representative compounds.
H NMR, C NMR and MS of compounds 1-17 and 24 have been reported by our
previous work (DOI: 10.1021/acs.jafc.0c06480).

1: 5-methyl-5H-indolo[3,2-b]quinoline (cryptolepine)

Yield: 34%, purple solid. *H NMR (400 MHz, DMSO-ds) &: 8.90 (s, 1H), 8.47 (dd, J



= 11.7, 8.7 Hz, 2H), 8.37 (dd, J = 8.3, 1.5 Hz, 1H), 7.87 (t, J = 8.7 Hz, 1H), 7.66 (t, J
= 8.0 Hz, 2H), 7.51 (t, J = 8.3 Hz, 1H), 7.05 — 6.97 (m, 1H), 4.89 (s, 3H). C NMR
(100 MHz, DMSO-ds) &: 160.9, 145.2, 139.4, 133.1, 130.6, 130.0, 129.2, 126.6, 125.4,
124.8, 124.1, 119.8, 116.8, 116.7, 114.1, 39.2. MS-ESI m/z: calcd for CisHi2N2

[M+H]": 233.1072; found: 233.2218.
9: 5,7-dimethyl-5H-indolo[3,2-b]quinoline

N
N \
~

Yield: 21%, purple solid. *H NMR (400 MHz, DMSO-ds) ¢: 8.90 (s, 1H), 8.50

(d, J = 9.0 Hz, 1H), 8.38 (d, J = 8.2 Hz, 1H), 8.25 (s, 1H), 7.91 (t, J = 7.9 Hz, 1H),
7.69 (t, J = 7.5 Hz, 1H), 7.58 (d, J = 8.7 Hz, 1H), 7.40 (d, J = 8.7 Hz, 1H), 4.88 (s,
3H), 2.48 (s, 3H). 3C NMR (100 MHz, DMSO-dg) 5: 157.6, 143.6, 138.6, 133.6,
133.4, 130.0, 129.6, 126.2, 126.1, 124.8, 124.4, 124.1, 118.6, 117.1, 113.9, 39.3, 21.8.
MS-ESI m/z: calcd for C17H1aN2 [M+H]": 247.1157; found: 247.0727.

18: 7-fluoro-2,5-dimethyl-5H-indolo[3,2-b]quinoline

N
A \
~

N

Yield: 18%, purple solid. *H NMR (400 MHz, DMSO-ds) J: 8.86 (s, 1H), 8.52 — 8.07
(m, 3H), 7.86 — 7.60 (m, 2H), 7.52 — 7.44 (m, 1H), 4.83 (s, 3H), 2.56 (s, 3H). 13C
NMR (100 MHz, DMSO-ds) 6: 155.5, 145.5, 138.3, 133.4, 131.9, 128.5, 127.1, 125.2,
124.1, 120.9, 120.4, 120.0, 116.7, 112.2, 108.7, 39.1, 21.1. MS-ESI m/z: calcd for

C17H13FN2 [M+H]": 265.1136; found: 265.1421.



19: 7-chloro-2,5-dimethyl-5H-indolo[3,2-b]quinoline

N
A \
S

N

Yield: 17%, purple solid. *H NMR (400 MHz, DMSO-ds) J: 8.88 (s, 1H), 8.48 (d, J =
2.1 Hz, 1H), 8.43 (d, J = 9.2 Hz, 1H), 8.13 (s, 1H), 7.75 (dd, J = 9.2, 2.0 Hz, 1H),
7.65 (d, J = 9.1 Hz, 1H), 7.51 — 7.45 (m, 1H), 4.86 (s, 3H), 2.56 (s, 3H). 3C NMR
(100 MHz, DMSO-ds) 0: 157.8, 148.9, 145.4, 133.9, 132.1, 130.4, 128.5, 127.3, 125.2,
123.9, 121.0, 120.7, 116.9, 1145, 112.2, 39.4, 21.1. MS-ESI m/z: calcd for
C17H13CIN2 [M+H]*: 281.0840; found: 281.0100.

20: 7-bromo-2,5-dimethyl-5H-indolo[3,2-b]quinoline

N
A A\
~

N

Yield: 22%, purple solid. *H NMR (400 MHz, DMSO-ds) J: 8.90 (s, 1H), 8.63 (s, 1H),
8.45 (d, J = 9.1 Hz, 1H), 8.16 (s, 1H), 7.77 (dd, J = 9.2, 2.0 Hz, 1H), 7.64 — 7.56 (m,
2H), 4.87 (s, 3H), 2.56 (s, 3H). 3C NMR (100 MHz, DMSO-ds) J: 157.7, 145.2,
138.5, 134.0, 132.8, 132.1, 128.6, 127.3, 127.0, 125.3, 121.3, 116.9, 115.3, 112.0,
107.6, 39.4, 21.1. MS-ESI m/z: calcd for Ci7H13BrN2 [M+H]": 325.0355; found:
324.9641.

21: 7-chloro-2-methoxy-5-methyl-5H-indolo[3,2-b]quinoline

N
~ \
~

N




Yield: 17%, purple solid. *H NMR (400 MHz, DMSO-dg) J: 8.85 (s, 1H), 8.50 — 8.43
(m, 2H), 7.78 (d, J = 2.8 Hz, 1H), 7.64 (d, J = 9.0 Hz, 1H), 7.56 (dd, J = 9.7, 2.7 Hz,
1H), 7.49 (dd, J = 9.0, 2.0 Hz, 1H), 4.86 (s, 3H), 3.97 (s, 3H). 3C NMR (100 MHz,
DMSO-dg) o: 155.9, 146.2, 137.3, 133.6, 130.5, 129.6, 126.7, 126.1, 123.8, 122.6,
120.9, 120.3, 118.8, 114.6, 107.3, 56.1, 39.6. MS-ESI m/z: calcd for C17H13CIN20
[M+H]": 297.0789; found: 297.0209.

22: 2,7-difluoro-5-methyl-5H-indolo[3,2-b]quinoline uinoline

N
A \
~

N

F

Yield: 32%, purple solid. *H NMR (400 MHz, DMSO-dg) §: 8.93 (s, 1H), 8.61 (dd, J
= 9.8, 4.7 Hz, 1H), 8.32 — 8.25 (m, 1H), 8.21 (dd, J = 9.5, 2.9 Hz, 1H), 7.85 — 7.79 (m,
1H), 7.69 (dd, J = 9.3, 5.0 Hz, 1H), 7.53 — 7.44 (m, 1H), 4.89 (s, 3H). 13C NMR (100
MHz, DMSO-ds) o: 158.1, 146.5, 138.7, 134.4, 130.3, 126.7, 125.5, 120.9, 120.7,
120.0, 119.2, 118.9, 112.6, 112.4, 109.0, 39.4. MS-ESI m/z: calcd for CisHi0F2N2
[M+H]*: 269.0885; found: 269.1165.

23: 7-chloro-2-fluoro-5-methyl-5H-indolo[3,2-b]quinoline

N
A \
~

N

F

Yield: 34%, purple solid. *H NMR (400 MHz, DMSO-dg) d: 8.97 (s, 1H), 8.65 (dd, J
= 9.9, 4.6 Hz, 1H), 8,54 (d, J = 2.1 Hz, 1H), 8.24 (dd, J = 9.5, 3.0 Hz, 1H), 7.89 —

7.80 (m, 1H), 7.69 (d, J = 9.1 Hz, 1H), 7.53 (dd, J = 9.0, 2.1 Hz, 1H), 4.93 (s, 3H).



13C NMR (100 MHz, DMSO-ds) ¢: 158.2, 146.4, 142.6, 138.9, 135.0, 131.0, 130.5,
127.2, 125.8, 124.1, 121.3, 120.8, 120.2, 114.4, 112.4, 39.4. MS-ESI m/z: calcd for
C16H10CIFN2 [M+H]*: 285.0589; found: 285.0162.

25: 2,7-dichloro-5-methyl-5H-indolo[3,2-b]quinoline

N
A N\
~

N

Cl

Yield: 37%, purple solid. *H NMR (400 MHz, DMSO-dg) J: 8.97 (s, 1H), 8.63 — 8.50
(m, 3H), 7.90 (dd, J = 9.6, 2.5 Hz, 1H), 7.69 (d, J = 9.2 Hz, 1H), 7.52 (dd, J = 9.2, 2.2
Hz, 1H), 4.90 (s, 3H). 3C NMR (100 MHz, DMSO-dg) ¢: 159.4, 153.5, 147.3, 139.0,
136.5, 133.4, 131.1, 129.4, 126.8, 125.9, 124.1, 121.4, 119.5, 114.5, 105.4, 39.3.
MS-ESI m/z: calcd for C16H10CI2N2 [M+H]*: 301.0294; found: 300.9716.

26: 7-bromo-2-chloro-5-methyl-5H-indolo[3,2-b]quinoline

N
~ \
S

N

Cl

Yield: 36%, purple solid. *H NMR (400 MHz, DMSO-ds) J: 8.96 (s, 1H), 8.64 (s, 1H),
8.59 (d, J = 9.6 Hz, 1H), 8.54 (d, J = 2.4 Hz, 1H), 7.90 (dd, J = 9.5, 2.5 Hz, 1H), 7.67
— 7.55 (m, 2H), 4.89 (s, 3H). 3C NMR (100 MHz, DMSO-ds) : 159.32, 146.11,
138.88, 133.41, 131.83, 129.43, 128.64, 128.19, 127.21, 126.84, 125.72, 121.82,
119.51, 115.36, 108.86, 39.38. MS-ESI m/z: calcd for CisH10BrCIN2 [M+H]":

346.9768; found: 346.9276.

3. Spectrums of the representative compounds.
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4. In Vivo Antibacterial Activity.

Curative activity

Figure S1. Curative and protective activities of compound 9 against rice bacterial leaf
blight at 200 mg/L. CK, negative control; CQ, copper quinolate.

5. Molecular docking in detail.

QHEEN 0
Chain:i
2vaw.1.3 FEL UJEGLGRGANPEVE 78
QMEEN 1]
HHHHHHTHHHHHHHHTTCSEEEEEEET TGS HHHHHHHHHHHHHHHT T CEEEEEEEFCCGGGLHHHHHHHHHHHHHHHT TG
Chain:L 1&0
2vaw. 1 AROALLLEORERI N=GAOMVEIT I BMGGETCTGAAR | (A VAHENGILIVAVVI YPEPFEGRRMI ATEGI- LY 158
2 1T TT11
SEEEEEEHHHHHHHHGGGCCHHHMHHHHHHHHHHHHHHHHHHHHHSBCS S CCCHMMMMHHHTTCCCBEEEEEEECSTTHHH
Chain:i 240
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SER 1 i Al
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Chain:k 3
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Zvaw.l .3 DYLDIPAFLRRQRD 334

Figure S2. Sequence alignment of X. oryzae ftsZ with the template.



Figure S4. Ramachandran plot of the X. oryzae ftsZ protein model.
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Figure S5. Z-plot of ftsZ protein.
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Figure S6. Docking results.
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