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SUPPORTING INFORMATION

In vitro and in silico docking and molecular dynamic of antimicrobial activities,
alpha-glucosidase, and anti-inflammatory activity of compounds from the aerial

parts of Mussaenda saigonensis

1. Physio-chemical properties of 1-12

Shanzilactone (1). White amorphous powder. 'H-NMR (600 MHz, DMSO-d;) and '3C-NMR (150 MHz,
DMSO-dg): see Table S1. The NMR data were consistent with those reported in the literature [25].
6-Acetyl shanzhiside methyl ester (2): White amorphous powder. "H-NMR (600 MHz, methanol-d,) and
BC-NMR (150 MHz, methanol-dy): see Table S2. The NMR data were consistent with those reported in
the literature [26].

Barlerin (3): White amorphous powder. 'H-NMR (500 MHz, methanol-d;) and 3C-NMR (125 MHz,
methanol-d,): see Table S3. The NMR data were consistent with those reported in the literature [26].
Harpagoside (4): White amorphous powder. 'H-NMR (500 MHz, DMSO-dg) and 3*C-NMR (125 MHz,
DMSO-d): see Table S4. The NMR data were consistent with those reported in the literature [27].

(35,5R,6R,7E 9S5)-Megastiman-7-ene-3,5,6,9-tetraol (5): White amorphous powder. 'H-NMR (600 MHz,
DMSO-d;) and *C-NMR (150 MHz, DMSO-dj): see Table S5. The NMR data were consistent with those
reported in the literature [28].

Indole-3-carboxylic acid (6): White amorphous powder. 'TH-NMR (500 MHz, DMSO-d;) and 3C-NMR
(125 MHz, DMSO-dy): see Table S6. The NMR data were consistent with those reported in the literature
[29].

Ursolic acid (7): White amorphous powder. 'H-NMR (500 MHz, CDCl;) and 3C-NMR (125 MHz,
CDCly): see Table S7. The NMR data were consistent with those reported in the literature [30].

Quinovic acid (8): White amorphous powder. 'H-NMR (600 MHz, methanol-d;) and 3C-NMR (150 MHz,
methanol-d,): see Table S8. The NMR data were consistent with those reported in the literature [31].
Rotundic acid (9): White amorphous powder. 'H-NMR (500 MHz, DMSO-dy) and '3C-NMR (125 MHz,
DMSO-dg): see Table S9. The NMR data were consistent with those reported in the literature [32].
Clethric acid (10): White amorphous powder. 'H-NMR (500 MHz, methanol-d,) and 3C-NMR (125 MHz,
methanol-dy): see Table S10. The NMR data were consistent with those reported in the literature [33].
Martynoside (11): White amorphous powder. "H-NMR (600 MHz, methanol-d,) and '*C-NMR (150 MHz,
methanol-dy): see Table S11. The NMR data were consistent with those reported in the literature [34].
Verbacoside (12): White amorphous powder. "H-NMR (600 MHz, DMSO-d;) and 3C-NMR (150 MHz,
DMSO-d): see Table S12. The NMR data were consistent with those reported in the literature [35].






Table S1. NMR data of compound 1

Compound 1 (DMSO-dy)

No &u (J, Hz) 600 MHz 8¢ (150 MHz) (1%1\_4)]133%)
1 169.5
3 427 (1H, d, 8.5) 64.9 42, 5
4 3.10 (1H, £, 7.5) 38.8
4a 2.67 (1H, m) 44.4 4,7a,3,5
3.88 (1H, ddd, 10.0, 7.0,
5 35.85) 68.8 4, 4a, 1
1.88 (1H, dd, 12.0, 6.0
6 1.59 (1H. 1. 11.0) ) 50.1 4,4a,7a,5,7
7 76.5
7a 3.15 (1H, d, 12.0) 53.5 10, 4a, 4,7, 1,8
8 170.9
9 3.57 (3H, s) 51.4
10 1.11 (3H, s) 25.6 6,7




Table S2. NMR data of compound 2

2
Compound 2 (CD;0D)

No | 54 (7, Hz), 600 MHz 8c (150 MHz) (1}}111\_4,]133%)

1 553 (1H, d, 4.2) 94.9 C-3,C-5, C-1'

3 7.46 (1H, d, 1.2) 153.3 C-1, C-4, C-5, C-10
4 109.9

5 3.33 (1H, m) 39.1 C-1, C-3, C-4, C-6,C-7,C-8,C-9
6 5.09 (1H, m) 79.2 C-12,C-7,C-8

| 224011, dd, 14.4,7.4) s C-5,C-6,C-8, C-11

1.82 (1H, dd, 14.4, 4.8) :

8 78.9

9 | 2.51(1H, dd, 9.6, 4.8) 51.5 C-1,C-3,C-4, C-5,C-6,C-7,C9, C-11
10 168.8

1 1.31 (3H, 5) 25.4 C-7, C-8, C-9

12 172.5

13 2.07 (3H, s) 212 C-12

10-OMe 3.69 (3H, 5) 51.7 C-10

I 4.70 (1H, d, 7.8) 99.8 C-1

2" |3.21(IH, dd, 10.8, 7.8) 74.6

3 3.38 (1H, 1, 9.0) 78.0

4 3.26 (1H, £, 9.0) 71.7

5 3.32 (IH, m) 78.4

1 3.93(1H, dd, 12.0, 2.4)
" 1366 (1H. dd, 12.0, 4.8) 62.9




Table S3. NMR data of compound 3

B 1
Ho—"" "oH
3
Compound 3 (CD;0D)
No oy (J, Hz) 500 MHz dc (125 MHz) HMBC
(‘H—"C)
1 5.76 (1H, d, 2.5) 93.4 C-3,C-5,C-1
3 7.38 (1H, d, 1.5) 151.6 C-1, C-4, C-5,C-10
4 108.1
5 2.87 (1H, dd, 9.0, 1.0) 40.4 C-1, C-3,C-4, C-6,C-7,
C-8,C-9
6 4.40 (1H, m) 73.4
7 2.10 (1H, d, 14.5) 46.4 C-5,C-6, C-8, C-11
1.89 (1H, dd, 14.5,5.5)
8 87.7
9 2.82 (1H, dd, 8.5, 2.0) 48.2 C-1, C-3,C-4, C-5,C-6,
C-7,C-9, C-11
10 166.5
11 1.42 (3H, s) 21.8 C-7,C-8,C-9
12 170.1
13 1.94 3H, s) 22.0 C-12
10- 3.64 3H, s) 51.0 C-10
OMe
1 4.46 (1H, d, 8.0) 98.5 C-1
2 2.95 (1H, m) 73.0
3 3.14 (1H, m) 77.1
4 3.04 (1H, m) 70.0
5 3.13(1H, m) 76.7
6 3.70 (1H, m) 61.2

3.46 (1H, m)




Table S4. NMR data of compound 4

Compound 4 (DMSO-dy)

No 8y ppm (J, Hz) 500 MHz eppm (11;“_4)1?3%)
1 5.97 (1H, d, 1.5) 92.3 31
3 6.38 (1H, d, 8.5) 141.1 1,4,5
4 4.91 (1H, dd, 7.0, 2.0) 107.3 3,6,9
5 71.2
6 3.18 (1H, m) 77.1 5
7 R Gl T30, BTb) 44 56,8

86.7
9 2.74 (1H, s) 54.2 L5

10 1.45 (1H, 5) 22.1 7,8,9
T 441 (1H, d, 7.5) 97.1 1
2 3.01(1H, ddd, 4.5, 8.5, 12.5) 73.0 r
3 3.16 (1H, m) 76.1 2
4 3.10 (1H, dd, 5.5, 9.0) 70.1 3
5 3.62 (1H, m) 75.6 6
¢ 373 (1H.m Heeh 610 5
" 165.7
2" 6.55 (1H, d, 16.0) 119.4 17, 4>
3" 7.61 (1H, d, 15.5) 144.0 4
4" 134.0
5" 7.69 (1H, m) 128.2 3,6
6" 7.42 (1H, m) 128.8 4,57
7" 7.41 (1H, m) 130.2 5,6
g" 7.42 (IH, m) 128.8
o" 7.69 (1H, m) 128.2




Table S5. NMR data of compound 5

5
Compound 5 (DMSO-dy)
No dy ppm (7, Hz) 600 MHz | 5. ppm (150 MHz) (lgffg)
1 40.0
1.24 (1H, m)
2 1.57 (1H, dd, 12.0, 16.0) 458 C1, C3,C4, C6
3 3.85 (1H, m) 62.6 Cl, C5
4 1.61 (2H, m) 452 C3, C5, C6
5 75.8
6 76.8
7 592 (1H, dd, 1.2, 16.2) 129.0 C6, C8, C9
8 5.67 (1H, dd, 6.0, 16.2) 134.8 C6, C7, C9, C10
9 4.19 (1H, m) 66.9 C8, C10
10 1.13 (3H, d, 6.0) 24.5 C8, C9
11 0.72 (3H, s) 27.0 Cl, C2, C6
12 1.08 (3H, s) 26.8 C5, C6
13 0.99 (3H, s) 25.7 C8, C9




Table S6. NMR data of compound 6

Oyc-0H
8 {2
6 \ 5
5 N
H
6
Compound 6 (DMSO-dy)
No. oy ppm (J, Hz) O0c ppm HMBC
500 MHz 125 MHz H—C
1 169.5
2 7.98 (1H; d; 2.4, H-2) 132.1 C-8,C-9
3 136.3
4 7.44 (1H; d, 7.8) 112.1 C-5C-9
5 7.14 (1H; t, 7.2) 120.8 C-4,C-9
6 7.16 (1H; t,7.8) 122.0 C-7
7 8.0 (1H; d, 7.2) 120.5 C-3
8 107.0
9 125.6




Table S7. NMR data of compound 7

Compound 7 (CDCl;)
No- | s ppm, 125 MHz | &4 ppm (J, Hz), 500 MHz g‘fffc
1 386
2 272
3 79.0 3.23 (1H, dd,11.0, 5.0 Hz )
4 387
5 552
6 183
7 30.6
8 395
9 47.9
10 37.0
11 23.6
12 125.9 5.26 (1H, 1, 3.5 Hz) C9.C-11,C-14
13 137.9
14 42.0
15 33.0
16 242
17 47.6
C-12,C-13, C-14, C-
18 52.7 2.19 (1H, m) 15, 020, O
19 39.0
20 38.8
21 28.0
2 36.7
C-3,C-4,
23 28.1 0.92 (3H, 5) s
C-3,C-4,
24 17.0 0.78 (3H, 5) s 23
C-1, C-5,
25 15.4 0.93 (3H, 5) o Co10
C-7,C-8,
26 15.6 0.80 (3H, 5) o Co1
27 235 1.08 (3H, s) C-8.C-13, C-14
28 181.0
29 17.1 0.86 (3H, d, 6.5 Hz) C-18, C-20, C-19
30 21.1 0.95 (3H, d, 6.5 Hz) C-18, C-20, C-19




Table S§. NMR data of compound 8

Compound 8 (CD;0D)
No. oy ppm (J, Hz) Oc ppm HMBC
600 MHz 150 MHz H—- O
1 40.0
2 28.0
3 3.13 (1H, dd, 11.4,4.8) 79.5 23,24, 1
4 40.7
5 56.4
6 19.1
7 39.8
8 38.1
9 48.1
10 38.3
11 23.7
12 5.63 (1H, dd, 4.8,2.4) 130.4 9,11, 14,18
13 133.9
14 57.3
15 25.6 27
16 26.5
17 49.5
18 2.28 (1H, m) 55.5 17,20, 22, 28
19 40.4
20 38.0
21 30.7
22 37.6
23 0.95 (3H, s) 28.7 3,4,5,24
24 0.78 (3H, s) 16.4 3,4,5,23
25 0.99 (3H, s) 16.8 1,5,9,10
26 0.92 (3H, s) 18.1 7,8,9,14
27 179.0"
28 181.1°
29 0.93 3H,d, 5.4) 19.5 18,19, 20
30 0.94 (3H, d, 6.0) 21.5 19, 20, 21




Table S9. NMR data of compound 9

Compound 9 (DMSO-dy)

No- | 8 ppm (125 MHz) | &, ppm (J, Hz), 500 MHz mmBe
—13C
1 38.0
2 26.5
3 70.4 3.45 (1H,t, 6.0) C4,C23,C24
4 41.3
5 46.7
6 17.5
7 32.5
8 39.1
9 46.4
10 36.2
11 23.1
12 126.8 5.16 (1H, brs) Cl4
13 138.6
14 41.1
15 28.0
16 25.1
17 46.9
18 53.1 2.36 (1H, brs) C17
19 71.6
20 46.4
21 25.8
22 37.2
3.08 (1H, d, 10.0)
23 64.5 395 (11 m) C3,C4,C5,024
24 12.6 0.54 3H, s) C3.C4,C5,C23
25 15.3 0.87 (3H, 5) C5,C9
26 16.6 0.70 (3H, s) C9,C14
27 24.0 1.29 (3H, s) C8,C13,C14,C15
28 179.0
29 26.4 1.08 (3H, s) C19,C20,C21,C30
30 16.2 0.85 (3H, d, 6.5) C19,C20,C21,C29




Table S10. NMR data of compound 10

HO™
HOH,C” “CH,OH
24 23
10
Compound 10 (CD;0D)
No- | 5. ppm,125MHz | &y ppm (J, Hz), 500 MHz g‘fi%
1 39.0
2 28.0
3 74.8 3.77 (1H, d, 11.5, 5.0) C-23,C24
4 48 4
5 49.0 C6
6 19.8
7 34.0 C6
8 41.0
9 486
10 374
11 248
12 129.2 5.30 (1H, brs) €9, Cl4
13 140.0
14 425
15 296
16 26.6
17 471
18 551 2.52 (1H, brs) C13.C19
19 73.6
20 393
21 273
22 393
3.67 (1H, d, 11.0)
23 64.2 .09 (154, 1L.0) C3.C4,C5,C24
3.57 (1H, d, 11.5)
24 63.7 A16(1H.d 119) C3.C4,C5,023
25 16.2 0.98 (3H, 5) C1.C5,C9
26 17.4 0.80 (3H, s) C7.C8,C9.Cl4
27 248 135 (3H, 5) C8.C13,C14.C15
28 182.0°
29 27.0 121 3H, s) C19.C20,C21,C30
30 16.6 0.95 (3H, d, 6.5) C19,C20,C21,C29




Table S11. NMR data of compound 11

_OH
52 O\ O 4 OH
~oH @
OCH3
1
Compound 11 (CD;0D)
No. 8cppm (150 MHz) | &4 ppm (J, Hz) 600 MHz III{{MEC
->13C
Aglycone
1 132.9
2 117.0 6.76 (1H, d, 1.8 Hz) Cl1, C3, C4, C6,C7
3 147.3
4 147.5
5 112.9 6.83 (1H, d, 8.4 Hz) Cl1, C3
6 121.1 6.71 (1H, dd, 8.4, 2.4 Hz) C7,C2,C4,C5
7 36.5 2.85 2H, m) C2,C1,Cé6
8 72.0 3.77 (1H, m) C1’,Cl1,C7
4.09 (1H, m)
4-OCHs, 56.5 3.83 (3H, s)
trans-feruloyl
1 127.6
2> 111.8 7.21 (1H, d, 1.8 Hz) C6’’, C4> C3°”
3> 149.3
4 150.8
5 116.5 6.84 (1H, d, 8.4 Hz) C2’,C1’”,C3, C4”
6>’ 124.3 7.10 (1H, dd, 8.4, 1.8 Hz) C2, C3>, C4”
7’ 147.8 7.69 (1H, d, 15.6 Hz) CcR”,C6”’, C1’”, C9”
8 115.1 6.40 (1H, d, 15.6 Hz) c1’>,Cc7r»,Cco”
9’ 168.2
3>>’.OCHj, 56.4 3.90 (3H, s)
S-D-glucose
1’ 104.2 4.40 (1H, d, 8.4 Hz) C2’, C5’
2’ 76.1 3.43 (1H, dd, 9.6, 8.4 Hz) Ccr’
3 81.5 3.84 (1H, d, 9.6 Hz) Cc1’
4 70.6 4.94 (1H, ¢, 9.6 Hz) c9”’, C6°, C3’
5 76.0 3.55(1H, d, 9.0 Hz)
6’ 62.3 3.56 (1H, d, 9.0 Hz)
3.66 (1H, d, 9.6 Hz)
o-L-rhamnose
1 102.9 5.22 (1H, d, 1.8 Hz) C3°,C2”,C3”
27 72.3 3.94 (1H, dd, 3.0, 1.8 Hz) C1”,C4”, C5”
3 72.0 3.62 (1H, m) Cc1»
4 73.7 3.33 (1H, m) Cc6”
5 70.3 3.60 (1H, m) c6’,C3”
6"’ 18.4 1.13 (3H, d, 6.6 Hz) Cc4,C5”




Table S12. NMR data of compound 12

OH
OH

12
Compound 12 (DMSO-dy)
Ne. 8¢ ppm (150 MHz) 8y ppm (J, Hz) 600 MHz III{{“_{]?S%
Aglycone
1 129.0
2 115.4 6.62 (1H, s) Cl1, C3, C4,C6,C7
3 144.9
4 143.5
5 116.2 6.63 (1H, d, 7.8 Hz) C1,C3
6 119.4 6.50 (1H, dd, 7.8, 1.8 Hz) C7,C2,C4,C5
7 349 7.02 (2H, m) C2,Cl1,C6
8 70.1 3.62 (1H, m) Cr,Ci,C7
3.88 (1H, m)
trans-caffeoyl
1 125.4
2> 114.6 7.02 (1H, d, 2.4 Hz) Cc6’,C4°,C3°”
37 144.9
4 148.2
57 115.7 6.76 (1H, d, 7.8 Hz) c2,C1’,C37°,C4”
6’ 121.3 6.98 (1H, dd, 8.4, 1.8 Hz) c2>’,C3>,C4”
7 145.5 7.46 (1H, d, 16.2 Hz) C8,C6>,C1777,C9”?
8’ 113.5 6.20 (1H, d, 16.2 Hz) cr»,cr»,co”
9 165.6
S-D-glucose
1 102.2 4.35 (1H, d, 7.8 Hz) C2’,C5’
2’ 74.4 3.22 (1H, ¢, 8.4 Hz) Ccr
3 79.0 3.71(1H, ¢, 9.0 Hz) Cr’
4 69.1 4.72 (1H, ¢, 9.6 Hz) C9’, C6’, C3°
5 74.4 3.48 (1H, m) c4»
6’ 60.6 3.33 (1H, m)
3.40 (1H, m)
o-L-rthamnose
1” 101.1 5.02 (1H, d, 1.2 Hz) C3’,C2”,C3”
2” 70.4 3.68 (1H, ¢, 1.8 Hz) C1’,c4”,Cs”
3 70.3 3.29 (1H, m) c1»
4> 71.6 3.12(1H, ¢,9.0 Hz) Cc6”
5” 68.7 3.35 (1H, m) C6”,C3”
6”’ 18.0 0.96 (3H, d, 6.6 Hz) C4”,C5”
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Figure S13.2. '"H NMR spectra of compound 1 (DMSO-d)
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Figure S13.3. 13C NMR spectra of compound 1 (DMSO—dy)
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Figure S13.5. HSQC spectra of compound 1 (DMSO-dy)
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Figure S13.6. HMBC spectra of compound 1 (DMSO—dj)
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Figure S14.5. HSQC spectra of compound 2 (CD;0D)
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Figure S15.1. MS spectra of compound 3 (DMSO-dy)
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Figure S15.2. '"H NMR spectra of compound 3 (DMSO-d)
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Figure S15.3. 3C NMR spectra of compound 3 (DMSO—dy)
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Figure S15.4. COSY spectra of compound 3 (DMSO-dp)
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Figure S15.6. HMBC spectra of compound 3 (DMSO—dj)
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Figure S16.3. COSY spectra of compound 4 (DMSO-dy)



OST

0FT

DET

0ZT 4

06
o8
oL
09
0sg
0¥
0E
oz
mcld

Figure S16.4. HSQC spectra of compound 4 (DMSO-dy)
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Figure S19.5. HSQC spectra of compound 7 (CDCl5)



x10%,

3.6

2.4

1.8

1.2

= - - - e i & - il S ] = v
~1 - o - - - T v = b w < | B
» e - -
H 4 = F I = e =
> LE | 0 e - 4 E
L oz ; : e , 1) -~
ey T T # - iy
B = L= s g | l-ea . - - =
i E . e L - = s - + & ol |
ot . LEL & e % =
= == 3 - . = - = =
- - 4 = b = " ¢ s
eim | - = = EES £ i . i - - =" b =
w ] < e a - T -
= o o et i i=5;
2] i 0 # = o - = e
- im e et - - - b 5 - e =R -
N - - s £ = - : P e .-E
. ci L =1 T k s LA - -1 e
2] & - - - - " T - -
Rt AR S S = Tt - =
Himpemgg z iz ) == = - -l g
B s ) e A . g y Tt
= Fa = z - - E-
ey E 2 e e = EE e |t
o 5 . = : R el - : -
T T T T T T T T T T T T T T T T T T T T
b} X L ™ T HOH B
5 & @ ® 4 @& M e W KN OH S w @ o & s W ON B
& & &5 &8 & & & & & e & & 6 & &8 & & &6 & & a

Figure S19.6. HMBC spectra of compound 7 (CDCl;)

+ESI Product lon (rt: 1.024 min) Frag=200.0v CID@10.0 (486.7500[z=1] -> **) MS24F.d

487.6540

487.7520
488.1804

)

489.4511

48‘?.6 -'IBI?.S 488 48’8.2

48‘8.8 "IéB 485.!.2 4&“3.4 48‘9.6 485.8 4‘50

Counts vs. Mass-to-Charge (m/z)

48‘8.4 "IBIB.G

Figure S20.1. MS spectra of compound 8 (CD;0D)




FZ0”
BHEL
S5L°
85L"
8L’
216"
TZ6"
SZ6°
CE6”
LEn
9%6 "
856"
£86°
886"
otE”
8z¢g”
LZF"
e’
98¢g"
SRS "
Z09”’
815"
FZ9°
owrs”
9p9-”
£59°
959"
5957
699"
gL
£89°
LB9"
£E0L"
BOL"
EELS
FSL”
LBA"
850"
T90°
L30"
SLO"
080"
6SZ°
B8Z’
6LZ"
F8g”
TZT1°
6Z1°
SZg”
LICS
oge”
£EET
- =i
9£8”
949"
0f

Q

——

NN AA A A A A A A A A A AA A A A A A A AN OO 0000 0RO

PR TR Y AR N T DR i 1

L

5]
L

ol

J

A

(=]
-—

11

12

13

Figure S20.2. '"H NMR spectra of compound 8 (CD;0D)

) = wo
o wo
0 - M

ppm

200 180 160 140 120 100 80 60 40 20

220

Figure S20.3. 3C NMR spectra of compound 8 (CD;0D)



.“.

se 8 20
1
‘

|- 100
110
120

' 130

T T T T T T T T T T T T
6.0 55 5.0 45 40 35 3.0 2.5 20 1.5 1.0 0.5 pm

Figure S20.4. HSQC spectra of compound 8 (CD;0D)



D°’s S5 09
]
L]
1

0T ST W02 ESE 00E UERE OF G0
a ] ;
e 1%
]
: 1
] :
R | I-
i '_ Al g
- . “ [] -
X B e o o e
li.’. T oias jew =
: “HL : " |
‘}\ :‘"1 g .‘.' O ' :
'lf‘ll' ,h:\ '.'. n..' .
|]'!.|r_l' 1 ’ ]

wdd 570
06T
08T
OLT
03T
05T
0FT
0ET
0ZT
OTTH
00T
06
o8
oL
a3
05

a

0E

o]

ot
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Figure S21.6. ROESY spectra of compound 9 (DMSO)
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Figure S21.7. NOESY spectra of compound 9 (DMSO)

+ESI Product Ton (rt: 1.895 min) Frag=200.0V CID@20.0 (505.6900[2=1] -> **) MS 29.d

459.3432

388.1922
349.2073
380.6016

441.3431

403.2585
3103728

473.7758

487.3195

505.3451
.

30 320 330 340 350 360 370 380 380 400 410 420 430 440 450 460
Counts vs. Mass-to-Charge (mj/'z)

470 480 450

500 510

Figure S22.1. MS spectra of compound 10 (CD;0D)

T
520

530

50

T
550

560

570

560




6GL”
TLL:
FaL’
018"
LZ8"
(A%
LES”
i
LEE’
QEL:
EEE:
gcg

s

659"
[§:1
E8L”
LLL®
SL0’
L60"
SFPT”
891"
055"
oeg’
0og”

MmO A A A AAAAAAAAAAAAAAAAAAAAAAAA A A OO OO O OO

L

Lo ]
L

F4

Dol

ppm

11 10

12

4

|| ed

j =
o|F| ST
] b

o

Lr]

P~

J

in(e
Q|
< |od

J

-
=+ [
=
(31 L7=]

™
-
=]

15

e
Ll L=
(\J_Q
L Lo

Figure S22.2. "H NMR spectra of compound 10 (CD;0D)

f”ﬁ)
e
eee

L 1
| (@
=

b

|
o)
e
-

f

6Z'6ZT—

Lo oFT—

WMMWML.

ppm

200 180 160 140 120 100 80 60 40 20

220

Figure S22.3. 13C NMR spectra of compound 10 (CD;0D)



%
2

Figure S22.4. COSY spectra of compound 10 (CD;0OD)




il

0ETH

0ZT

OTT+

]
a' = '+‘-
.'Ip'“. . , .
'f'b;.'f‘_ . id =] b
w Tt 1

00T
06
og
oL
09
0g
0%
0g
0z

Figure S22.5. HSQC spectra of compound 10 (CD;0D)



wdd

ooz

06T
08T
0FT
0ETJ
02T
OTT
oDT =3

Figure S22.6. HMBC spectra of compound 10 (CD;0D)

x10!

149
1.359
1.3
1.257
1.2
1.157
1.14
1.057

0.957
0.5
0.859
0.8
0.757
0.7
0.657
0.6
0.557
0.5
0.457
0.4
0.35
0.39
0.257
0.2
0.157
0.1
0.05

+ESI Scan (rt: 0.936 min) Frag=200.0V MS 21.d

653.2427

654.2456

6474194

6444916 648.4228 655.2480

645.45946

6494397
6372346 i Ry i O

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
637 638 639 640 641 B42 H43 H44 645 646 647 648 649 650 651 652 653 654 655 656 657 658 659 660 661 662 663 664 G665 666
Counts (%) vs. Mass-to-Charge (m/z)




Figure S23.1. MS spectra of compound 11 (CD;0D)
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Figure S24.4. HSQC spectra of compound 12 (DMSO)
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Figure S25. one 2D diagram exposed the significant ligand interactions between pose 395 and 2VFS5: not
full interactions in ligand interaction model
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Figure S27. one 2D diagram exposed the significant ligand interactions bagqetween pose 70 and 2VFS5:
in ligand interaction model: not full interactions
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Figure S28. one 2D diagram exposed the significant ligand interactions baqqetween pose 30 and 2VFS:
in ligand interaction model: unfavorable interactions
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Figure S29. one 2D diagram exposed the significant ligand interactions bettween pose 213 and 2VFS5:
full interaction in ligand interaction model.

Figure S30. Ligand map shown the secondary interactions between pose 213/ Barlerin (3) and 2VF5
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Figure S31. One 2D diagram exposed the significant ligand interactions bettween pose 18 and 2VFS5:
full interaction in ligand interaction model
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Figure S32. One 2D diagram exposed the significant ligand interactions bettween pose 227 and 2VF5:

full interaction in ligand interaction model
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Figure S33. Ligand map shown the secondary interactions between pose 227 and 2VF5

Table S13. The significant docking results of the best docking pose of entries 1-11 to 2VF5 enzyme:

PDB
The number
Posel? Free of
Entry ] Gibbs K Hvdrogen The character and bond length®! Describesl']
energy [ 4 " 8
X:Tyr 304:0 — Pose 90: O (2.78
A); X:Tyr 304:0 — Pose 90:0
(2'?5 A); X:ATy.r 312:0 —Pose Full interactions at 3
Martynos 90: O (2.87 A); Pose 90 — part of pose 90 are
ide(ll) 90 497 248 7 X:Val 324:0 (2.16 A), Pose identified including
- 90:H — X:Glu 325:0 (1.86 A); | capping group, linker
Pose 90:H — X:Glu 325:0 part, and functional
(2.26 A); Pose 90:H — X:Tyr grotp
304:0 (2.18); Pose 90:H —
X:Tyr312:0 (2.32 A);
X:Ser 349:N — Pose 227:0
Harpagos
ide (4) 227 -6.14 | 31.57 7 (2.74 A); X:Ser 349:0 — Pose

227:0 (2.69 A); X:Thr 52:0 —

Functional group:




The number

Free
Posel? . of .
Entry Gibbs Kl The character and bond length®! Describesl']
] Hydrogen
energy [ ”
Pose 227:0 (2.78 A); X:Thr Val 399, Ala 602 to
352:0 — Pose 227:0 (3.05 A); | H of OH; Thr 352 to
Pose 227:H — X:Ala 602:0 13{43f OH a‘;‘gser
(2.36 A); Pose 227:H — X:Thr tng ofOHon
352:0 (2.11 A); Pose 227:H — | POs€ 2275
X:Ser 349:0 (2.17 A) Capping group: pi
alkyl from Cys 300
and Ile 326 to pi
elecctron system of
phenyl ring;
Linker part: Carbon
hydrogen bonds
from Glu 488 to
carbon atom and Lys
603 to oxygen atom
on pose: weak
interactions
X:Ser 303:N — Pose 18:0 (3.17
A); X:Ser 303:0 — Pose 18:0
(2.84 A); X:Thr 352:0 — Pose
6-Acetyl 18:0 (2.91 A); X:Ser 401:N —
shanzhisi Pose 18:0 (2.78 A);
de . .
18 -6.41 8 X:Ser 401:0 — Pose 18:0 (3.02 | ¥ cak interactions at
methyl 20.17 capping group
ester (2) A); X:Ser 401:0 — Pose 18:0
(2.97 A); Pose 18:H - X:Ala
602:0 (1.95 A);
Pose 18:H - X:Thr 352:0 (1.99
A)
Functional group:
X:Ser 347:0 — Pose 395:0
Cys 300 to hydrogen
(3.17 A); X:GIn 348:N — Pose
' A): ' atom of hydroxyl of
(o | 395 | o4 | o0a 3 i ;/,S 10216 A): strongest | 1) 348 16 oxygen
onding atom of carbonyl
group; Capping
group: No; Linker
part: No
o X:Ser 303:0 — Pose 43:0 (3.03 | One forming
QWHOVIC 43 238 0.719 4 A); X:GlIn 348:N - Pose 43:0 }mfavor.able
acid (8) (2.63 A); X:Val 605:N - Pose interaction between

43:0 (2.85 A); Pose 43:H -

Gln 348 and 2VF5




The number

Free
Posel? . of .
Entry | Gibbs Kl Hvd The character and bond length®! Describesl']
. ydrogen
energy »
X:Thr 352:0 (2.37 A):
strongest bonding
Fuctional groups:
Thr 352, Ser 347,
and Ser 349 to
X:Ser 303:0 — Pose 70:0 (2.94 | oxyen and hydrogen
A); X:Ser 347:0 — Pose 70:0 atoms of hydroxyl;
3B,19a (3.17 A); X:Ser 349:0 — :Pose | Ser 303 and Gln 348
23, 24- 70 :0 (2.72 A); X:Ser 349:0 — | to hydrogen and
tetrahydr Pose 70: O (3.02 A);X:Thr oxygen atoms of
oxyolean | 70 821 |0.958 9 352:0 — Pose 70: O 3.00 A); hydroxyl methylen;
-12-en- “Pose 70:H — X:Ser 349:0 (2.24 | Lys 603 and Ser 349
28-oic A); Pose 70:H — X:Lys 603:0 | to hydrogen and
acid (10) (1.98 A); Pose 70:H — X:Ser oxygen atoms of
303:0 (2.01 A); Pose 70:H — hydroxyl methylen;
X:Glu 488:0 (1.79 A) Capping group and
linker part: no
bonding
(3S,5R,6 X:Ser 303:0 — Pose30:0 (2.98
R,7E,9S) A); X:Gln 408:N — Pose30:0 forming ¢
- (2.69 A); X:Val 605:N — u(I)l favofat:’;:
megastim 30 -7.35 4.07 6 Pose30:0 (3.09 A); Pose30:H - interactions between
an-7-ene- X:Cys 300:0 (2.14 A); Gln 408. Val 605
3,5,6,9- Pose30:H — X:Ser 303:0 (2.08 ’
tetraol A); Pose30:H — X:Lys 603:0 and 2VES
(5) (1.93 A)
X:Thr 302:0 — Pose 213:0 Functinal group: Cys
(2.84 A); X:Thr 302:0 —Pose | 300 to hydrogen
213:0 (3.16 A); X:Ser 303:0 — | atom of hydroxyl,
Pose 213:0 (2.43 A); X:Ser Val 605 to oxygen
303:0 — Pose 213:0 (2.78 A); atom of acetyl
X:Thr 352:0 — Pose 213:0 group, Ser 303 to
Barlorin (2.90 A); X:Ser 401:N —Pose | oxygen atom of
3 213 -7.01 7.28 10 213:0 (2.93 A); Pose 213: H— | methoxy group, Thr
X:Cys 300:0 (2.20 A); 302 to hydrogen
Pose 213:H — X:Thr 302:0 atom of hydroxyl,
(1.96 A); Pose 213:H - X:Glu | Ser 401 to oxygen
488:0 (2.16 A); atom og hydroxyl,
and Glu 488 to

hydrogen atom of
hydroxyl group;




Entry

Posel2

Free
Gibbs
energy [

Kol

The number
of
Hydrogen
[d]

The character and bond length®!

Describes!!

Connecting unit:
vander Waals from
GIn 408 to methoxy;

Capping group: Val
399 to carbon atom
of carbohydrate part,
Ser 604 to oxygen
atoms of acetyl

group

Shanzilac
tone (1)

253

-5.96

42.73

X:Thr 302:N — Pose 253:0
(2.82 A); X:Ser 303:N — Pose
253:0 (2.85 A); X:Ser 303:0 —
Pose 253:0 (3.02 A); X:Gln
348:N — Pose 253:0 (2.91 A);

X:Ser 349:0 — Pose 253:0
(2.62 A); Pose 253:H - X:Cys
300:0 (2.07 A)

Functional groups:
Ser 349, Gln 348,
Cys 300, and Thr
302 to oxyen atoms
of ether, ketone,
alcohol group on
pose 253;

Linker part: carbon
hydrogen bond from
Thr 352, Ser 401,
and Leu 346 to
methyl, carbon,
oxygen atoms of
ether, ketone groups,
and oxygen atom of
OH group on pose
253; Capping group:
no bonding;

Verbacos
ide (12)

425

-5.38

113

X:ASN305:N — Pose 425:0
(2.85A)

Arg 599:N - X:Tyr 491:0 (3.12
A);

Pose 425:H - X:Arg 599:0
(1.95 A);

Pose 425:H - X:Asn 305:0
(1.97 A);

Pose 425:H - X:Ala 602:0
(2.26 A)

Functional group:
Asn 305 to H atoms
of OH groups, Arg
599 to H atoms of
phenolic hydroxyl,
and Ala 602 to
hydrogen atoms of
phenolic hydroxyl;
Capping group: Lys
487 and Leu 601 to
pi electron system of
phenyl group;
Linker part: cabon
hydrogen bond from
Glu 488 to carbon
atom on pose: weak




Entry

Posel2

Free
Gibbs
energy [

Kol

The number
of
Hydrogen
[d]

The character and bond length®!

Describes!!

interaction.

Indole-3-
carboxyli
c acid (6)

296

-4.65

390.5

Functional group:
Glu 488 to hydrogen
atom of N-H indole,
Arg 599 and Asn
600 to hydrogen
atom of carboxylic
group, and Arg 599
to oxygen atom of
carbonyl group;

Capping group: Lys
487 and Leu 601 to
pi electron system of
phenyl group, and
Leu 601 and Arg
599 to pi electron
system of indole
heterocylic;

Linker part: carbon
hydrogen bond:
from Arg 599 to
carbon atom of
indole heterocylic:
week interaction

[a], [b], [c]: The calculation Results from AutoDockTools-1.5.7 (ATD); [d], [e]: building from Discovery
Studio 2021 Client, and [f]: To explain why the best conformation of compound showed active or inactive

in silico based on article.




