Supplementary Material

Effects of Microbial Transformation on the Biological Activities of Prenylated Chalcones from Angelica
keiskei

Yina Xiao, Ik-Soo Lee *

College of Pharmacy, Chonnam National University, Gwangju 61186, Korea; yogurtxiao@163.com

* Correspondence: islee@chonnam.ac.kr; Tel.: +82-62-530-2932



Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure

Contents of Supplementary Material

S1. TLC analyses for microbial transformation of 1-3 by selected microbes.........ccccceviininnnn. 4
52. 'H-NMR (400 MHz, methanol-ds) spectrum of L.......cccccoiiiiiiiiiiiiiiis 5
S3. BC-NMR (100 MHz, methanol-ds) spectrum of 1.......cccooiiiiiiiiiiiiiiii s 5
S54. '"H-NMR (400 MHz, acetone-ds) spectrum of 2. 6
S5. BC-NMR (100 MHz, acetone-ds) spectrum Of 2........cccccoiiiiiiiiiiiiiii s 6
S6. 'H-NMR (400 MHz, acetone-ds) spectrum of 3.......cccoiiiiiiiiiiiii s 7
S7. BC-NMR (100 MHz, acetone-ds) spectrum Of 3........cccocoiiiiiiiiiiiiii s 7
S8. TH-NMR (500 MHz, methanol-ds) spectrum of 4........ccccocoiiiiiiiiiiiii s 8
59. BC-NMR (125 MHz, methanol-ds) spectrum of 4........c.ccccoviiiiiiiiiii i, 8
S10. HSQC spectrum Of 4 .......ccooviiiiiiniiiiiiii i s 9
S11. HMBC Spectrum Of 4 ........ccoiviiiiniiiiiiii i 9
S12. COSY spectrum Of 4........cccoviiiiiiiiiiiiii i 10
S13. HRESIMS spectrum Of 4.......ccccooviiiiiiiiiiiiiiiii s 11
S514. 'H-NMR (600 MHz, methanol-ds) spectrum of 5.........cccoviiiiiiiiiiiis 12
515. BC-NMR (150 MHz, methanol-ds) spectrum of 5......ccccoiiiiiiiiiiiiiiiii, 12
S516. HSQC spectrum Of 5 ......ccoviiiiiiiiiiiiiii s 13
S17. HMBC spectrum Of 5 ......cccoviiiiiiiiiiiiii s 13
S18. COSY spectrum Of 5......cccoiiiiiiiiiiiiiiii i 14
S519. HRESIMS spectrum Of 5.......ccccoviiiiiiiiiiiiii s 15
520. 'H-NMR (500 MHz, methanol-ds) spectrum Of 7........ccooviiiiiiiiiiiiiiic s 16
521. BC-NMR (125 MHz, methanol-ds) spectrum of 7. 16
522. HSQC Spectrim Of 7 ...ccoioiiiiiiciiicieec s 17
S523. HMBC Spectrum Of 7 .....ccccooiiiiiiiiiiieccc s 17
524. COSY Spectrum Of 7.....c.cocooiiiiiiiiiiiiiieccc s 18
525. HRESIMS Spectrum Of 7 .......cccooiiiiiiiiiiiicic s s 19
526. 'TH-NMR (600 MHz, DMSO-ds) spectrum of 10.........ccccoviiniiiiiiiininiiiieniis 20
527. BC-NMR (150 MHz, DMSO-ds) spectrum of 10 ..........cccooiiniiiiiiiiininiiiccnnis 20
528. HSQC spectrum Of 10 ....cccoioiiiiiiiii s 21
529. HMBC spectrm Of 10 .......cccoiiiiiiiiiiiii s 21



Figure S30.
Figure S31.
Figure S32.
Figure S33.
Figure S34.
Figure S35.
Figure S36.
Figure S37.
Figure S38.
Figure S39.
Figure S40.

Figure S41.

COSY spectrum Of 10......ccoiiiiiiiiiiiiiii s 22
HRESIMS spectrum of 10 ......ccccoiiiiiiiiiiiiiiiiiiii s 23
TH-NMR (500 MHz, methanol-ds) spectrum of 6.........ccccocooviiiiiiiiiiiiii 24
BC-NMR (125 MHz, methanol-ds) spectrum oOf 6........ccccccooviiiiiiiiiiiii 24
TH-NMR (500 MHz, methanol-ds) spectrum of 8. 25
BC-NMR (100 MHz, methanol-ds) spectrum of 8........ccccccoiiiiiiiiiiiiiii 25
TH-NMR (500 MHz, methanol-ds) spectrum of 9.......ccccociiiiiiiiiiiiiii 26
BC-NMR (125 MHz, methanol-ds) spectrum of 9.......cccoviiiiiiiiiiiii 26
TH-NMR (500 MHz, acetone-ds) spectrum Of T1.......cccoviiiiiiiiiiiiiiii s 27
BC-NMR (125 MHz, acetone-ds) spectrum Of 11 .......cccoviiiiiiiiiiiiiii s 27
TH-NMR (600 MHz, methanol-ds) spectrum of 12.........cccccoiiiiiiiiiiiii 28

BC-NMR (150 MHz, methanol-ds) spectrum of 12........ccccoioiiiiiiiiiiiiii s 28



CHCl;MeOH = 6:1

% IBC (Isobavachalcone): Substrate control

AO0: Culture control at 4 days
A1l: IBC-added culture Mucor plumbeus

M1

O extract at 2 days

A2:IBC-added culture Mucor plumbeus

extract at 4 days

IBC;M Al A2  MI: Potential metabolites

CHClL:MeOH = 6:1

XT (xanthoangelol): Substrate control
+ BO: Culture control at 6 days
B1: XT-added culture Mucor hiemalis

1=
@ O]\p extract at 2 days
3

B2: XT-added culture Mucor hiemalis

extract at 4 days

B3: XT-added culture Mucor hiemalis

S extract at 6 days

Co C1 C2 @38 M3: Potential metabolites

CHCl;:MeOH = 6:1

e )

oL

M2

HD (4-Hydroxyderricin): Substrate control
BO: Culture control at 6 days

B1: HD-added culture Mucor hiemalis
extract at 2 days

B2: HD-added culture Mucor hiemalis
extract at 4 days

B3: HD-added culture Mucor hiemalis
extract at 6 days

B0 B1 B2 B3 H‘ M2: Potential metabolites

CHCI3:MeOH = 6:1

- —
M4
Do P1D2 XT
n3

XT (xanthoangelol): Substrate control

DO: Culture control at 4 days

D1: XT-added culture Mortierella
ramanniana var. angulispora extract at 2 days
D2: XT-added culture Mortierella
ramanniana var. angulispora extract at 4 days
M4: Potential metabolites

Figure S1. TLC analyses for microbial transformation of 1-3 by selected microbes
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Figure S2. "TH-NMR (400 MHz, methanol-ds) spectrum of 1
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Figure S3. BC-NMR (100 MHz, methanol-ds) spectrum of 1

Isobavachalcone (1): 'H-NMR (methanol-ds, 400 MHz, & in ppm, | in Hz) o 7.84 (1H, d, | = 8.9, H-¢"),
779 (1H, d, ] = 154, H-B), 7.63 (1H, d, ] = 154, H-a), 7.62 (2H, d, ] = 8.8, H-2,6), 6.85 (2H, d, | =
8.8, H-3,5), 6.44 (1H, d, | = 8.9, H-5), 5.23 (1H, m, H-2"), 3.33 (2H, d, | = 7.2, H-1"), 1.78 (3H, s, H-
4", 1.66 (3H, s, H-5""); BC-NMR (methanol-ds, 100 MHz, d in ppm): 193.6 (C=0), 165.2 (C-4’), 163.8
(C-2%), 161.5 (C-4), 145.3 (C-B), 131.8 (C-2,6), 131.8 (C-3"), 130.4 (C-6), 127.9 (C-1), 123.7 (C-2"), 118.5

(C-a), 116.9 (C-3,5), 116.5 (C-3"), 114.5 (C-1"), 108.2 (C-5'), 26.0 (C-4"), 22.5 (C-1"), 17.9 (C-5").
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Figure S4. "H-NMR (400 MHz, acetone-ds) spectrum of 2

TR S —
R

2.0 /" §F B
—

2.2 —

7.9 ~_

145.4—73
1032

80 60 40 2

o
(=]

T T
200 180 160 140 120 10
f1 {ppm

-

Figure S5. BC-NMR (100 MHz, acetone-ds) spectrum of 2

4-Hydroxyderricin (2): "H-NMR (acetone-ds, 400 MHz, 6 in ppm, ] in Hz) 8 13.79 (1H, s, OH), 8.17 (1H, d, ] =9.0,
H-6"),7.87 (1H, d, ] =154, H-$), 7.81 (1H, d, ] =154, H-a), 7.77 (2H, d, ] = 8.5, H-2,6), 6.95 (2H, d, | = 8.5, H-3,5),
6.68 (1H, d, ] =9.0, H-5"), 5.21 (1H, m, H-2""), 3.95 (3H, s, OMe), 3.36 (2H, d, ] =7.2, H-1""), 1.77 (3H, s, H-4""), 1.63
(8H, s, H-5"); BC-NMR (acetond-ds, 100 MHz, 0 in ppm): 193.5 (C=0), 164.2 (C-4"), 163.8 (C-2’), 161.1 (C-4), 145.4
(C-p), 131.9 (C-2,6), 131.6 (C-3"), 130.8 (C-6"), 127.5 (C-1), 123.2 (C-2"), 118.3 (C-a), 117.6 (C-3"), 116.8 (C-3,5),
115.4 (C-1), 103.2 (C-5"), 56.8 (OMe), 25.9 (C-4"), 22.1 (C-1"), 17.9 (C-5").
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Figure S6. "H-NMR (400 MHz, acetone-ds) spectrum of 3
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Figure S7. BC-NMR (100 MHz, acetone-ds) spectrum of 3

Xanthoangelol (3): 'TH-NMR (acetone-ds, 400 MHz, & in ppm, ] in Hz) d 14.03 (1H, s, OH), 7.98 (1H, d, ] = 8.8, H-
6'), 7.87 (1H, d, ] = 15.2, H-B), 7.79 (1H, d, | = 15.2, H-a), 7.76 (2H, d, ] = 8.5, H-2,6), 6.94 (2H, d, ] = 8.5, H-3,5),
6.55 (1H, d, ] = 8.8, H-5"), 5.30 (1H, m, H-2""), 5.08 (1H, m, H-6""), 3.40 (2H, d, ] = 7.1, H-1""), 2.09 (2H, overlapped,
H-5""), 1.96 (2H, m, H-4""), 1.80 (3H, s, H-10"), 1.60 (3H, s, H-8"), 1.55 (3H, s, H-9”"); 3C-NMR (acetone-ds, 100
MHz, & in ppm): 193.0 (C=0), 165.2 (C-4’), 162.8 (C-2’), 161.0 (C-4), 144.9 (C-p), 135.2 (C-3"), 131.8 (C-2,6), 131.6
(C-7"), 130.3 (C-6"), 127.6 (C-1), 125.1 (C-6"), 123.2 (C-2”), 118.4 (C-a), 116.8 (C-3,5), 116.2 (C-3'), 114.4 (C-1'),
108.0 (C-5'), 40.5 (C-4"), 27.4 (C-5""), 25.8 (C-8"), 22.2 (C-1""), 17.7 (C-9”), 16.3 (C-10").
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Figure S8. 'H-NMR (500 MHz, methanol-ds) spectrum of 4
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Figure S9. BC-NMR (125 MHz, methanol-ds) spectrum of 4
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20220117_02_IBC-p2_INNU_HRP_1 37 (0.745) AM2 (Ar,30000.0,0.00,0.00); ABS; Cm (36:37)

1: TOF MS ES+

527.1892 1.01e5
1001
528.1926
325.2277 487.1966
3251437 369.2251 584.5247 1031.3914
11032.3944
233.1655 585.5280
84.9608 125.9872 443.2621 /589 1581 1029.3743 1047.3573
hdit Lo L Lol Ly h [ 7a14203 663374480 3065 j U fa0e078 1100 csea
l(‘JO ‘ 2(‘)0 ‘ 360 ‘ 4(;0 ‘ 5(;0 ‘ 6(‘)0 7(‘)0 ‘ 8(;0 ‘ 9(;0 10‘00 11‘00 12‘00
Elemental Composition Report
Single Mass Analysis
Tolerance =5.0 PPM / DBE: min= -3.0, max = 200.0
Element prediction: Off
Number of isotope peaks used for FIT =3
Monoisotopic Mass, Even Electron lons
Elements Used:
C:0-35 H:0 -50 0O:0 -10 Na:0 -1
Minimum: -3.0
Maximum: 300.0 5.0 200.0
Mass Calc. Mass mba PPM DBE i-FIT Norm  Conf(%) Formula
525.1732 525.1737 -0.5 -1.0 115 476.2 n/a n/a C26 H30 010 Na
527.1892 527.1893 -0.1 -0.2 10.5 572.9 0.005 99.47 C26 H32 010 Na
527.1917 -2.5 -4.7 13.5 578.2 5.235 0.53 C28 H31 010

Figure S13. HRESIMS spectrum of 4
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S14. 'TH-NMR (600 MHz, methanol-ds) spectrum of 5
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Figure S15. BC-NMR (150 MHz, methanol-ds) spectrum of 5
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Figure S17. HMBC spectrum of 5
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20220117_03_IBC-p3_INNU_HRP_1 25 (0.521) AM2 (Ar,30000.0,0.00,0.00); ABS

1: TOF MS ES+

541.2049 1.06e5
1001
542.2080
487.1964
325.1437
371.2404 1059.4247
301.1415 oonpes 1060.4268
N 585.5287
84.9606  125.9870 269.0814 fas-pees 647 2026 797.3040 905.4207 10s6.0188| [0 0C
o Joh bt ot 0 W M mh 1’11?‘2695 L L R | 1 7e5a570 |, aia) 9133330  ,  , Jl 107840591188 4054
l(‘JO ‘ 2(‘)0 ‘ 3(‘)0 ‘ 4(;0 ‘ 5(;0 ‘ 6(‘)0 ‘ 7(‘)0 ‘ 8(;0 9(;0 ‘ 10‘00 ‘ 11‘00 ‘ 12‘00
Elemental Composition Report
Single Mass Analysis
Tolerance =5.0PPM / DBE: min=  -3.0, max = 200.0
Element prediction: Off
Number of isotope peaks used for FIT =3
Monoisotopic Mass, Even Electron lons
Elements Used:
C:0-35 H:0 -50 O:0 -10 Na:0 -1
Minimum: -3.0
Maximum: 300.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
519.2230 519.2230 0.0 0.0 105 397.1 0.158 85.36 C27 H35 010
519.2206 2.4 4.6 7.5 398.9 1.921 14.64 C25 H36 010 Na
541.2049 541.2050 -0.1 -0.2 10.5 590.6 1.548 21.28 C27 H34 010 Na
541.2074 -2.5 -4.6 13.5 589.3 0.239 78.72 C29 H33 010

Figure S19. HRESIMS spectrum of 5
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Figure S20. "H-NMR (500 MHz,

methanol-ds) spectrum of 7
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Figure 523. HMBC spectrum of 7
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20220117_04_IBC-p5_JNNU_HRP_1 23 (0.467) AM2 (Ar,30000.0,0.00,0.00); ABS

1: TOF MS ES+

555.2208 1.98e5
1001
556.2242
557.2268 1087.4576
360.3246 487.1965 584.5247 [~1088.4625
125.9875 301.1418.325.1442 / _413.2657 7 _1089.4633
84.9613 e b b b bl eas.as90667.2332 818.3295 890.4930 1013.8889 I 1100.4177
l(‘JO ‘ 2(‘)0 3(‘)0 ‘ 4(;0 ‘ 5(;0 ‘ 5(‘)0 ‘ 7(‘)0 ‘ 8(;0 ‘ 9(;0 10‘00 ‘ 11‘00 ‘ 12‘00
Elemental Composition Report
Single Mass Analysis
Tolerance =5.0 PPM / DBE: min= -3.0, max = 200.0
Element prediction: Off
Number of isotope peaks used for FFIT =3
Monoisotopic Mass, Even Electron lons
47 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-35 H:0 -50 0O:0 -10 Na:0 -1
Minimum: -3.0
Maximum: 300.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm  Conf(%) Formula
555.2208 555.2206 0.2 0.4 105 663.1 0.784 45.65 C28 H36 010 Na
555.2230 -2.2 -4.0 135 662.9 0.610 54.35 C30 H35 010

Figure 525. HRESIMS spectrum of 7
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Figure S26. 'H-NMR (600 MHz, DMSO-des) spectrum of 10

Figure S27. BC-NMR (150 MHz, DMSO-ds) spectrum of 10
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Figure 529. HMBC spectrum of 10
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Figure 530. COSY spectrum of 10
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20220117_01_XT-p5_INNU_HRP_1 18 (0.382) AM2 (Ar,30000.0,0.00,0.00); ABS

1: TOF MS ES+

431.2774 4.58e4
1001
584.5251 839.5644
555.2592.
609.2310
840.5681
[432.2807
447.2437
355.2640
301.1416
542.4783 1610.2350
N 985.5297
625.2246 841.5714
7/ 986.5345
91.5260 .
L 242.2853. 269.0812 88 \(977 ﬂ FZS_ZZBQ 817A582\9 t856.5370 l 1018.5226 1163.4900
o ‘Hﬂ Mh AJL ‘ A m“u]mjm m MLHL ] A t\./s“'%?” 7905 l il Ao l/8|97'5875 A proeeeors il s
SN B R B B B B R N L N L N L L L
100 200 300 400 500 600 700 800 900 1000 1100 1200
Elemental Composition Report
Single Mass Analysis
Tolerance =5.0 PPM / DBE: min= -3.0, max = 200.0
Element prediction: Off
Number of isotope peaks used for FIT =3
Monoisotopic Mass, Even Electron lons
Elements Used:
C:0-35 H:0 -50 0O:0 -10 Na:0 -1
Minimum: -3.0
Maximum: 300.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm  Conf(%) Formula
555.2592 555.2594 -0.2 -0.4 125 488.7 0.000 99.96 C31 H39 09
555.2570 2.2 4.0 9.5 496.4 7.719 0.04 C29 H40 09 Na
577.2414 577.2414 0.0 0.0 125 4384 1.677 18.70 C31 H38 09 Na
577.2438 -2.4 -4.2 15,5 437.0 0.207 81.30 C33 H37 09

Figure S31. HRESIMS spectrum of 10
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Figure S33. BC-NMR (125 MHz, methanol-ds) spectrum of 6
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Figure S35. BC-NMR (100 MHz, methanol-ds) spectrum of 8



Figure S36. 'H-NMR (500 MHz, methanol-ds) spectrum of 9
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Figure S37. BC-NMR (125 MHz, methanol-ds) spectrum of 9
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Figure S39. BC-NMR (125 MHz, acetone-ds) spectrum of 11
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Figure S41.

BC-NMR (150 MHz, methanol-ds) spectrum of 12

28



