Supporting information

Oxalactam A, a novel macrolactam with potent anti-Rhizoctonia

solani activity from the endophytic fungus Penicillium oxalicum

Ruizhen Zhang %, Yingrun Ma 't, Ming-Ming Xu %, Xinyi Wei !, Cheng-Bin Yang !, Fei Zeng !, Jin-Ao Duan
1, Chun-Tao Che 2*, Junfei Zhou »* and Ming Zhao 1**

1 National and Local Collaborative Engineering Center of Chinese Medicinal Resources
Industrialization and Formulae Innovative Medicine, Jiangsu Collaborative Innovation Center of
Chinese Medicinal Resources Industrialization, School of Pharmacy, Nanjing University of
Chinese Medicine, Nanjing, 210023, China

2 Department of Pharmaceutical Sciences, College of Pharmacy, The University of Illinois at

Chicago, Chicago, IL 60612, USA

Correspondence: chect@uic.edu (C.-T.C.); 300524@njucm.edu.cn (J.Z.); mingzhao@njucm.edu.cn

(M.Z.); Tel.: +86-15895865208 (M.Z.)

1t These authors contributed equally to this work.



Contents

FUNgus 1deNtIICATION ....eeuviiiiiiiieieie ettt ettt e et e st e st e e bt e enbe e beeeateenbeesnneensean 1
Figure S1. Flow chart of extraction and 1SOIatioN. ........cccecuirieririiniiniirieneccccceece e 3
Figure S2. Penicillium oxalicum resisted the growth of four plant pathogenic fungi strains (Left of
A-D: blank group; right of A—D: Penicillium oxalicum-treated group). .........ccceeeeerveeneeniieeneenieeeenns 4
Table S1. Penicillium oxalicum resisted the growth of four plant pathogenic fungi strains.................. 4

Table S2. Cartesian coordinate for the lowest energy conformer of 1 calculated at
TD/B3LYP/6-311G(d,p) level of theory in the gas phase...........coceveeiiiiiniiiinicceee 5
Table S3. Experimental and calculated chemical shifts of 1 for DP4+ probability statistical analysis.7
Figure S3. The result of ANNSs analysis for (3R*,155*,165%*)-1, and corresponding 18 parameters ...8
Figure S4. The result of ANNSs analysis for (3R*,15R*,165*)-1, and corresponding 18 parameters...8
Figure SS. The result of ANNSs analysis for (35*,155%,165*)-1, and corresponding 18 parameters....9
Figure S6. The result of ANNSs analysis for (35*,15R*,165%*)-1, and corresponding 18 parameters ...9

Figure S7. "H NMR (500 MHz, methanol-d4) of compound 1 ..........ccccceveveiieruerereieiierieeeeeeseenans 10
Figure S8. °C NMR (125 MHz, methanol-d4) of compound 1 .............ccccoevrueveeererreeneesieeeseeenenanns 10
Figure S9. DEPT135 (125 MHz, methanol-d4) of compound 1 .........ccccooeviiiniininiiniiinieicniceee 11
Figure S10. '"H-"H COSY (500 MHz, methanol-d4) of compound 1............cocoevevereiieriererriiraenenans 11
Figure S11. HSQC (methanol-d4) of compound 1 (*H: 500 MHz, *C: 125 MHZ) ..........ccocueven..... 12
Figure S12. HMBC (methanol-ds) of compound 1 (*H: 500 MHz, '3C: 125 MHZ)........cocccevevveee.. 12
Figure S13. NOESY (500 MHz, methanol-ds) of compound 1 ..........ccccoeueeiiniininiiniinieicneceee 12
Figure S14. (+)-HR-ESI-MS of compound T.........c..cocoiiiiiiiiniiiiceeeieeeeee e 14
Figure S15. UV of compound 1 .......cc.ooiiiiiiiiiiiiieeete ettt s 14
Figure S16. '"H NMR (500 MHz, methanol-d4) of compound 2 .............ccceevieruererereiiecereeissenens 14
Figure S17. 3C NMR (125 MHz, methanol-ds) of compound 2..............cccccovevreueuererereeeeeererennns 15
Figure S18. '"H NMR (500 MHz, methanol-ds) of compound 3 .............cccocoevevmeuevereeereeeeeeeeeenns 16
Figure S19. 3C NMR (125 MHz, methanol-ds) of compound 3............cccccoevvreueverererceeeeererennns 16
Figure S20. '"H NMR (500 MHz, methanol-ds) of compound 4 ...............cc.cccovevreuevererereeeeeererennes 17
Figure S21. 3C NMR (125 MHz, methanol-ds) of compound 4..............cccccovevreueuerererceeeeererennns 17
Figure S22. '"H NMR (500 MHz, methanol-ds) of compound 5 .............cccccoevevmeeeueieeerceeeeererennns 18
Figure S23. 3C NMR (125 MHz, methanol-ds) of compound 5............cccccoevevreueueeeeerceeeeerereennns 18
Figure S24. 'H NMR (500 MHz, methanol-ds) of compound 6 .................cccocveeuevereeerreeerererennnn 19
Figure S25. 3C NMR (125 MHz, methanol-ds) of compound 6..............c..cccccveeuevereeerceeeeererennnes 19
Figure S26. '"H NMR (500 MHz, pyridine-ds) of compound 7.............cccceeveveeereueeererereeeerererenennns 20
Figure S27. 3C NMR (125 MHz, pyridine-ds) of compound 7. ...........cccocevevevememueuereeereeeeeererennnns 20
Figure S28. HPLC chromatogram of the derivative of the standard L-Glucose............ccceeeverennnne 21
Figure S29. HPLC chromatogram of the derivative of the standard D-Glucose. ..........ccceeeveeennenne 21
Figure S30. HPLC chromatogram of derivative of the hydrolysate of compound 1......................... 22

Figure S31. Compounds 1-7 and carbendazim (100 uM) inhibit the growth of Rhizoctonia solani.22
Figure S32. Growth inhibition of Rhizoctonia solani with different concentrations of compound 1.22



Fungus identification

The test endophytic fungus was identified as Penicillium oxalicum based on its morphological
characteristics and 16S rRNA gene sequence by Shanghai Shenggong Bioengineering Co., Ltd., the
16S rRNA gene sequence is TTGATATGCTTAAGTTCAGCGGGTATCCCTACCTGATCCGAG
GTCAACCTGGTTAAGATTGATGGTGTTCGCCGGCGGGCGCCGGCCGGGCCTACAGAGCG
GGTGACGAAGCCCCATACGCTCGAGGACCGGACGCGGTGCCGCCGCTGCCTTTCGGGCC
CGCCCCCCGGAAGCGGGGGGCGAGAGCCCAACACACAAGCCGTGCTTGAGGGCAGCAA
TGACGCTCGGACAGGCATGCCCCCCGGAATACCAGGGGGCGCAATGTGCGTTCAAAGAC
TCGATGATTCACTGAATTCTGCAATTCACATTACTTATCGCATTTCGCTGCGTTCTTCATCG
ATGCCGGAACCAAGAGATCCGTTGTTGAAAGTTTTAACTGATTTAGTCAAGTACTCAGAC
TGCAATCTTCAGACAAGAGTTCGTTTGTGTGTCTTCGGCGGGCGCGGGCCCGGGGGCGG
ATGCCCCCCGGCGGCCGTGAGGCGGGCCCGCCGAAGCAACAAGGTACGATAAACACGG
GTGGGAGGTTGGACCCAGAGGGCCCTCACTCGGTAATGATCCTTCCGCAG (566 bp).

The identified result is as follows:

Max | Total | Query| E Per.

Description Accession

Score|Score | Cover |value| Ident

Penicillium oxalicum strain 6-1F small subunit ribosomal

RNA gene, partial sequence: internal transcribed spacer 1,
5.8S ribosomal RNA gene. and internal transcribed spacer 21046 (1046 [100% 0.0 [100.00%[MWO077100.1

complete sequence; and large subunit ribosomal RNA gene,

partial sequence
Aspergillus aculeatus strain 3-18F small subunit ribosomal

RNA gene, partial sequence: internal transcribed spacer 1,
5.8S ribosomal RNA gene. and internal transcribed spacer 21046 [1046 [100% 0.0 ]100.00%[MW077088.1

complete sequence; and large subunit ribosomal RNA gene,

partial sequence
Penicillium oxalicum strain 3-16F small subunit ribosomal

RNA gene, partial sequence; internal transcribed spacer 1,
5.8S ribosomal RNA gene. and internal transcribed spacer 2./1046 [1046 [100% 0.0 [100.00%|MWO077086.1

complete sequence; and large subunit ribosomal RNA gene,

partial sequence
INigrospora sphaerica strain 5-1F small subunit ribosomall

RNA gene, partial sequence; internal transcribed spacer 1,
5.8S ribosomal RNA gene. and internal transcribed spacer 2.[1046 [1046 [100% 0.0 [100.00%|MWO077068.1

complete sequence; and large subunit ribosomal RNA gene,

partial sequence
Penicillium oxalicum strain 2-5F small subunit ribosomalfl1046 (1046 [100% (0.0 ]100.00%{MW077050.1

1




Description

Max

Total

Query

E

Score

Score

Cover

value

Per.
Ident

Accession

RNA gene, partial sequence; internal transcribed spacer 1,

5.8S ribosomal RNA gene, and internal transcribed spacer 2,

complete sequence; and large subunit ribosomal RNA gene,

partial sequence

Penicillium oxalicum strain 2-4F small subunit ribosomall

RNA gene, partial sequence: internal transcribed spacer 1,

5.8S ribosomal RNA gene, and internal transcribed spacer 2

complete sequence; and large subunit ribosomal RNA gene,

partial sequence

1046

1046

100%

0.0

100.00%

MW077049.1

Penicillium oxalicum strain 2-3F small subunit ribosomal

RNA gene, partial sequence; internal transcribed spacer 1,

5.8S ribosomal RNA gene, and internal transcribed spacer 2,

complete sequence; and large subunit ribosomal RNA gene,

partial sequence

1046

1046

100%

0.0

100.00%

MWO077048.1

Penicillium oxalicum strain 2-2F small subunit ribosomal

RNA gene, partial sequence; internal transcribed spacer 1,

5.8S ribosomal RNA gene, and internal transcribed spacer 2,

complete sequence; and large subunit ribosomal RNA gene,

partial sequence

1046

1046

100%

0.0

100.00%

MWO077047.1

Penicillium sp. isolate SZMC27118 small subunit ribosomal

RNA gene, partial sequence: internal transcribed spacer 1,

5.8S ribosomal RNA gene, and internal transcribed spacer 2,

complete sequence; and large subunit ribosomal RNA gene,

partial sequence

1046

1046

100%

0.0

100.00%

MT997202.1

Penicillium oxalicum isolate Z1 small subunit ribosomal RNA|

lgene, partial sequence; internal transcribed spacer 1, 5.8S
ribosomal RNA gene, and internal transcribed spacer 2.

complete sequence; and large subunit ribosomal RNA gene,

partial sequence

1046

1046

100%

0.0

100.00%

MT795727.1




Penicillium oxalicum

fermented

liquid fermentation (82.0 L)

suction
Zymotic fluid Mycelium
l smashed,extracted with 80% EtOH
extracted with EtOAc EtOH extract
extracted with EtOAc
concentrated
EtOAc fraction (42.58 g)

sillica gel
(CH,Cly:MeOH = 100:0 - 0:100)

' ' r l l '

Fr.1-Fr.2 Fr.3 Fr.4 Fr.5 Fr.6 Fr.7-Fr.8
Sephadex LH-20 MCI MCI
(MeOH) (MeOH:H,0 = 5:95 = 100:0) (MeOH:H,0 = 10:90 - 100:0)
Fr.3-3 Fr.3-5 Fr.4-7 Fr.4-9 Fr.6-6 Fr.6-8
HPLC HPLC HPLC HPLC HPLC sillica gel

(MeOH:H,0 = 30:70) | (MeOH:H,O = 20:80) (MeOH:H,0 = 17:83) [ (MeOH:H,O = 35:65) (MeOH:H,0 =45:55) | CH,Cl,:MeOH = 10:1

3 4 5 2 1
(3.02 mg) (101.00 mg) (3.50 mg) (12.71 mg) (140.59 mg)
6 7
(10.88 mg) (5.84 mg)

Figure S1. Flow chart of extraction and isolation.



Rhizoctonia solani Alternaria alternata

Fusarium solani Colletotrichum gloeosporioides

Figure S2. Penicillium oxalicum resisted the growth of four plant pathogenic fungi strains (Left of

A-D: blank group; right of A—D: Penicillium oxalicum-treated group).

Table S1. Penicillium oxalicum resisted the growth of four plant pathogenic fungi strains.

Strain Inhibition rate (%)
Rhizoctonia solani 96.83 £ 1.19
Alternaria alternata 83.33£1.39
Fusarium solani 50.67 +4.99
Colletotrichum gloeosporioides 76.04 £1.47




Table S2. Cartesian coordinate for the lowest energy conformer of 1 calculated at
TD/B3LYP/6-311G(d,p) level of theory in the gas phase.

Coordinates (Angstroms)

Center number Atomic number Atomic type
X Y Z
1 6 0 -0.9139 -2.73884 1.114038
2 6 0 -0.77555 -3.23078 -0.3526
3 6 0 -2.11285 -3.11669 -1.04262
4 6 0 -2.31535 -2.4007 -2.15141
5 7 0 -0.8874 -1.37729 1.215678
6 6 0 -3.65999 -2.12229 -2.77092
7 6 0 -4.21833 -0.74158 -2.34803
8 6 0 -3.31855 0.453999 -2.73833
9 6 0 -3.69691 1.739884 -2.02721
10 6 0 -2.93638 2.181279 -1.01094
11 6 0 -3.18887 3.343385 -0.08781
12 6 0 -3.77944 2.894613 1.28091
13 6 0 -2.84101 2.09065 2.149921
14 6 0 -2.75052 0.75579 2.146786
15 6 0 -1.89467 -0.06965 3.083638
16 6 0 -0.60933 -0.67227 2.457201
17 6 0 -4.96241 2.408002 -2.50874
18 8 0 -1.45992 0.659509 4.230495
19 6 0 0.494268 0.362572 2.222807
20 8 0 1.707668 -0.33157 1.89877
21 8 0 -1.04788 -3.50217 2.059975
22 8 0 0.181257 -2.46234 -1.06504
23 6 0 2.275283 -0.05938 0.673944
24 6 0 3.321475 -1.1331 0.364571
25 6 0 4.059023 -0.76686 -0.91759
26 6 0 4.665464 0.629018 -0.84227
27 6 0 3.561163 1.632114 -0.45616
28 8 0 2.924099 1.216681 0.749118
29 6 0 4.100948 3.029156 -0.15935
30 8 0 4.808709 3.4854 -1.31768
31 8 0 5.231616 0.885829 -2.11783
32 8 0 5.041047 -1.77349 -1.13176
33 8 0 2.692882 -2.40729 0.214725
34 1 0 -0.47408 -4.28637 -0.27297
35 1 0 -2.93681 -3.62479 -0.54097
36 1 0 -1.45001 -1.92763 -2.60885
37 1 0 -0.69813 -0.89634 0.344619
38 1 0 -4.38136 -2.89318 -2.47087
39 1 0 -3.58606 -2.16537 -3.86702
40 1 0 -5.22054 -0.61337 -2.7782
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0.088837
1.831846
1.079748
2.832022
1.463398
3.393617
3.167767
-1.9897
-3.58372
-2.37924
4.658835
1.41852
3.130693
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-0.13162
1.206856
-1.74859
-0.05428
-1.28614
0.715877
0.085292
-1.10086
-2.13529
-1.93159
-0.19571




Table S3. Experimental and calculated chemical shifts of 1 for DP4+ probability statistical analysis.

Functional Solvent Basis Set Type of Data
mPW1PW91 Methanol 6-311G(d,p) Scaled Shifts
DP4+ 3R*,158*,165%-1 | 3S*,158*,165%-1 | 3S*,15R*,16S*-1 | 3R* 15R*,165*-1
Bayes’s theorem probability 97.08% 0% 2.92% 0%
Nuclei Oexperimental Ocalculated | Ocorrected | Ocalculated | Ocorrected | Ocalculated | Ocorrected | Ocalculated | Ocorrected
C-2 175.6 180.8 173.3 176.1 170.9 180.3 171.8 182.3 174.3
C-3 74.2 77.1 73.3 75.6 72.9 78.7 74.0 76.9 72.2
C-4 129.2 134.8 129.0 133.1 128.9 138.2 131.2 132.9 126.4
C-5 134.8 143.4 137.3 145.4 140.9 145.1 137.9 148.0 141.1
C-6 33.6 37.0 34.6 33.7 32.1 33.5 304 35.7 323
C-7 293 33.7 31.5 333 31.7 322 29.2 352 31.8
C-8 41.0 41.2 38.7 37.1 354 38.9 35.6 38.2 347
C-9 136.9 148.4 142.1 146.4 142.0 147.5 140.2 149.8 142.9
C-10 125.0 132.5 126.7 133.1 128.9 131.1 124.4 132.8 126.3
C-11 28.8 29.5 27.4 27.0 25.6 31.9 28.9 33.1 29.8
C-12 339 39.0 36.5 34.1 32.5 36.6 334 374 339
C-13 134.7 138.4 132.4 138.0 133.7 143.2 136.1 138.9 132.3
C-14 131.2 137.3 131.3 133.8 129.6 138.9 131.9 138.8 132.2
C-15 73.0 75.2 71.5 74.6 72.0 76.4 71.7 76.6 71.9
C-16 54.7 58.1 55.0 57.1 55.0 57.6 53.6 60.8 56.6
C-17 69.8 71.7 68.1 71.5 69.0 74.8 70.2 74.8 70.2
C-18 16.3 16.9 15.2 26.1 24.7 26.8 24.0 27.5 243
C-1 104.9 107.1 102.3 105.0 101.5 108.6 102.7 110.0 104.2
c-2 75.1 79.5 75.6 79.6 76.8 79.3 74.5 77.5 72.8
C-3 78.1 80.1 76.2 81.2 78.4 81.9 77.0 79.2 74.4
c-4 71.7 74.5 70.8 71.7 69.1 76.3 71.6 75.6 71.0
C-5’ 78.0 79.9 76.0 80.7 77.9 79.7 74.9 78.9 74.1
Cc-6’ 62.8 71.4 67.8 65.4 63.0 71.7 67.2 67.3 62.9




3 Exp (in o cale (in  [Type "x"if sp Calculated Chemical Shifts
descending | ascending or sp2 Unscaled Scaled HIDDEN — —

order) order) | hybridized MSTD__TMS __MSTD __TMS LAYER ANN-HF-18
175.6 28.26 X 174.0 | 1665 | 175.0 | 176.3 vO 1
136.9 6137 X 1409 | 1334 | 1423 | 1412 Net“Olk
134.8 69.38 X 1329 | 1254 | 1344 | 1327
1347 7065 X 1317 | 1241 | 1331 [ 1313
131.2 7137 X 1309 | 1234 | 1324 | 1306 MAE
129.2 73.87 X 1284 | 1209 | 1299 [ 127.9 o

125 76.49 X 1258 | 1183 | 127.3 | 1251 MaxErr
104.9 9541 994 | 994 [ 101.2 [ 105.0 R2

78.1 12059 742 | 742 | 763 | 783 MSTD{ m

78 122 46 723 | 723 | 744 | 763 b

75.1 123.03 77 | 77 | 738 | 757 cMAE [

74.2 123.64 711 | 71 | 733 | 750 Co

73 125.96 688 | 688 | 710 | 726 CMaxErr

7.7 126.12 686 | 686 | 708 | 724 MAE

69.8 129.1 —/ 657 | 657 | 679 | 692 o

62.8 130.38 644 | 644 | 666 | 679 MaxErr

547 141.39 534 | 534 | 557 | 562 R2

41 158.66 361 | 361 | 386 | 378 TMS< m

33.9 159.97 348 | 348 | 374 | 365 b

336 1626 322 | 322 | 348 | 337 cMAE [ 1.54 )

293 165.83 289 | 289 | 316 | 302 Co

288 169 27 256 | 255 | 282 | 266 CMaxErr [_5.08 J&

16.3 180.95 138 | 138 | 166 | 142

- - - - The proposed structure seems CORRECT

Figure S3. The result of ANNs analysis for (3R*,155*,165%)-1, and corresponding 18 parameters.

8 Exp (in o calc (in  [Type "x" if sp Calculated Chemical Shifts
descending ascending or sp2 Unscaled Scaled HIDDEN . _

order) order) hybridized MSTD TMS MSTD  TMS LAYER ANN-HF-18
175.6 343 X 168.0 | 160.5 | 170.2 | 171.1 vOT1T
1369 64.74 X 1376 | 1300 | 1396 | 1382 NGT\\Olk
1348 65.14 X 1372 [ 1296 | 1302 [ 1378
134.7 68.74 X 133.6 | 126.0 | 1356 | 133.9
1312 70.87 X 1314 | 1239 | 1334 | 1316 MAE
129.2 715 X 130.8 | 123.3 | 132.8 | 130.9 c

125 7471 X 1276 | 1201 | 1296 | 1275 MaxErr
1049 94 21 1006 | 1006 | 1024 | 1064 R2

78.1 119.87 749 | 749 | 766 | 787 MSTD<

78 120.2 746 | 746 | 763 | 783 b

75.1 122.43 723 | 723 | 740 | 759 CMAE

74.2 124.86 699 | 699 | 716 | 733 Co

73 125.61 692 | 692 | 709 | 725 CMaxErr

71.7 129.05 657 | 657 | 674 | 688 MAE

69.8 130.16 646 | 646 | 663 | 676 c

62.8 131.62 63.1 63.1 648 | 66.0 MaxErr

547 14235 524 | 524 | 540 | 544 R2

41 161.93 328 | 328 | 344 | 332 ™S m

339 162.49 323 | 323 | 338 | 326 b

336 163.55 312 | 312 | 327 | 315 CMAE

29.3 164.76 300 | 300 | 315 | 302 Co

288 165.03 207 | 297 | 313 | 299 ClMaxErr

16.3 171.9 229 | 229 | 243 | 225

- - - - The proposed structure seems INCORRECT

Figure S4. The result of ANNs analysis for (3R*,15R*,165*)-1, and corresponding 18 parameters.



S Exp (in o calc (in | Type "x"if sp Calculated Chemical Shifts
descending ascending or sp2 Unscaled Scaled HIDDEN _ _

order) order) hybridized MSTD TMS MSTD  TMS LAYER ANN-HF-18
1756 28 44 X 1739 | 1663 | 1736 | 1748 vO T
136.9 62 67 X 139.6 | 132.1 | 139.8 | 1385 NE‘T‘,\ Olk
1348 67 89 X 1344 | 1269 | 1346 | 1329

134.7 68.39 X 133.9 | 126.4 | 134.1 | 1324

1312 68 56 X 1337 | 1262 | 1340 | 1322 MAE

1292 70 66 x 1316 | 1241 | 1319 | 1300 o (202 ]

125 77.01 X 1253 | 1178 | 1256 | 1233 MaxErr [ 7.85 1§

104 9 92 23 1025 | 1025 | 1031 | 1071 R2 [ 1.00 }

78.1 118.05 767 | 767 | 177 | 797 MSTD{ m

78 121.48 733 | 733 | 743 | 761 b

75.1 122.89 719 | 719 | 729 | 748 CMAE

742 12307 A 717 | 717 | 7127 | 744 Cao

73 12322 715 | 715 | 726 | 743 CMaxErr

717 123 42 713 | 713 | 724 | 741 MAE

69.8 12518 —/ 696 | 696 | 706 | 722 o

628 129 27 655 | 655 | 666 | 679 MaxErr

54.7 141.49 533 | 533 | 545 | 549 R2

41 161 61 332 | 332 | 347 | 336 ™S m

339 163.27 315 | 315 | 330 | 318 b ;

33.6 166.42 283 | 283 | 209 | 285 cMAE [ 2.18 )

293 166 .42 283 | 283 | 299 | 285 Co

288 166.56 282 | 282 | 208 | 283 ClMaxErr

163 17191 229 | 229 | 245 | 2286

- - - - The proposed structure seems CORRECT

Figure S5. The result of ANNs analysis for (35*,155*,165*)-1, and corresponding 18 parameters.

S Exp (in o cale (in | Type "x" if sp Ci C ical Shifts
descending | ascending or sp2 Unscaled Scaled HIDDEN ANNiHFi 1 8
order) order) hybridized MSTD TMS MSTD  TMS LAYER )
1756 27.87 X 174.4 166.9 175.0 | 1764 Ne"[’“’ol‘k
136.9 62.28 X 1400 | 1325 140.8 | 1396
134.8 64.54 X 137.8 | 130.2 138.6 137.2
1347 70.05 X 132.3 124.7 1331 131.3
131.2 71.23 X 1311 1235 131.9 130.0 MAE
129.2 72.09 X 130.2 122.7 131.0 | 12941 =3
125 76.27 X 126.0 | 1185 126.9 1246 MaxErr
104.9 95.42 99.3 99.3 100.3 104.1 R2
78.1 120.47 743 | 743 | 754 | 173 MSTD< m
78 120.75 74.0 74.0 751 77.0 b
751 123.31 71.5 715 726 743 CMAE
742 123.31 7.5 71.5 726 743 Co
73 124.14 706 70.6 7.8 73.4 CMaxErr
nr 124.87 69.9 69.9 7.0 72.6 MAE
69.8 125.75 —/ 69.0 69.0 70.2 7.7 =3
62.8 133.85 60.9 60.9 62.1 63.0 MaxErr
547 137.94 56.8 56.8 58.0 58.7 R2
4 161.03 33.7 33.7 35.0 34.0 ™S m
339 163.02 317 31.7 331 31.8 b
336 163.87 309 | 309 | 322 | 309 CMAE (_1.86 |
293 163.94 30.8 30.8 32.2 30.9 Co
288 166.99 278 278 291 276 CMaxErr
16.3 171.52 23.2 23.2 246 22.8
- - - - The proposed structure seems CORRECT

Figure S6. The result of ANNs analysis for (35*,15R*,165%)-1, and corresponding 18 parameters.
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Figure S8. 3C NMR (125 MHz, methanol-ds) of compound 1.
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Figure S9. DEPT135 (125 MHz, methanol-ds) of compound 1.

T_& & T & 1 % % F 3T FF ¥ o §F_0F F ¥ ¥ FA EIT F % T
3.6 3.2 2.8 2.4 2.0 1.6 12 0.8
12 (ppm)

Figure S10. 'H-'"H COSY (500 MHz, methanol-ds) of compound 1.
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Figure S11. HSQC (methanol-d4) of compound 1 (!H: 500 MHz, *C: 125 MHz).
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Figure S12. HMBC (methanol-ds) of compound 1 (*H: 500 MHz, '3C: 125 MHz).
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Figure S13. NOESY (500 MHz, methanol-d4) of compound 1.
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Figure S15. UV of compound 1.
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Figure S16. '"H NMR (500 MHz, methanol-ds) of compound 2.
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Figure S17. 3C NMR (125 MHz, methanol-ds) of compound 2.
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Figure S23. 3C NMR (125 MHz, methanol-ds) of compound 5
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Figure S27. '3C NMR (125 MHz, pyridine-ds) of compound 7.
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Figure S28. HPLC chromatogram of the derivative of the standard L-Glucose.
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Figure S29. HPLC chromatogram of the derivative of the standard D-Glucose.
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Figure S30. HPLC chromatogram of derivative of the hydrolysate of compound 1.
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Figure S31. Compounds 1—7 and carbendazim (100 uM) inhibit the growth of Rhizoctonia solani.
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Figure S32. Growth inhibition of Rhizoctonia solani with different concentrations of compound 1.
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