SUPPORTING INFORMATION

Bioassay-guided isolation and structure elucidation of fungicidal and
herbicidal compounds from Ambrosia salsola (Asteraceae).

Wilmer H. Perera,’* Kumudini M. Meepagala,?* Frank R. Fronczek,3 Daniel D. Cook,* David E.
Wedge* and Stephen O. Duke?*

1ORISE Fellow-Agricultural Research Service, U.S. Department of Agriculture, Natural Products Utilization Research Unit, P.O.
Box 1848, University, MS, 38677, USA; wilmer.perera@gmail.com (W.H.P.)

2Agricultural Research Service, U.S. Department of Agriculture, Natural Products Utilization Research Unit, P.O. Box 1848,
University, MS, 38677, USA; Kumudini.Meepagala@ars.usda.gov (K.M.M); david.wedge@ars.usda.gov (D.E.W);
Stephen.Duke@ars.usda.gov (S.0.D)

SDepartment of Chemistry, Louisiana State University, Baton Rouge, LA 70803, USA, ffroncz@Isu.edu (F.R.F)

4Agricultural Research Service, U.S. Department of Agriculture, Poisonous Plant Research Lab. 1150 E 1400 N. N Logan, UT
84341, USA; Daniel.Cook@ars.usda.gov (D.D.C)

*Correspondence: Wilmer.Perera@gmail.com; Tel: (662)915-1046 (W.H.P);
Kumudini.Meepagala@ars.usda.gov; Tel: (662)915-1030 (K.M.M)

Abstract: The discovery of potent natural and ecofriendly pesticides is one of the focuses of the agrochemical industry, and plant
species are a source of many potentially active compounds. We describe the bioassay-guided isolation of antifungal and
phytotoxic compounds from the ethyl acetate extract of Ambrosia salsola twigs and leaves. With this methodology, we isolated
and identified twelve compounds (four chalcones, six flavonols and two pseudoguaianolide sesquiterpene lactones). Three new
chalcones were elucidated as (S)-B-Hydroxy-2',3,4',6' tetrahydroxy, 5 methoxydihydrochalcone (salsolol A), (S)-B-Hydroxy-
24,46 tetrahydroxy, 3 methoxydihydrochalcone (salsolol B) and (R)-q, (R)-B-Dihydroxy-2',3,4,4',6'
pentahydroxydihydrochalcone (salsolol C) together with nine known compounds: balanochalcone, six quercetin derivatives,
confertin and neoambrosin. Chemical structures were determined based on comprehensive HR-DART-MS, as well as 1D and 2D
NMR experiments (DQFCOSY, HMQC and HMBC), and the absolute configurations of the chalcones were confirmed by CD
spectra analysis. Crystal structure of confertin was determined by X-ray diffraction. The phytotoxicity of purified compounds was
evaluated, and neoambrosim was active against Agrostis stolonifera at 1 mM, while confertin was active against both, Lactuca
sativa and A. stolonifera at 1 mM and 100 puM, respectively. Confertin and salsolol A and B had IC;, values of 261, 275 and 251
UM, respectively, against Lemna pausicotata (duckweed). The antifungal activity was also tested against Colletotrichum fragariae
Brooks using a thin layer chromatography bioautography assay. Both, confertin and neoambrosin were antifungal at 100 uM, with
confertin’s activity beings higher than that of neoambrosin at this concentration.

Keywords: Ambrosia salsola, Ambrosia dumosa, B-Hydroxydihydrochalcones, fungitoxic and phytotoxic compounds, confertin,
X-Ray diffraction
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Figure S1: Isolation procedure flow chart.
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Compound 1 (Salsolol A)
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Figure S2: UV spectrum of compound 1.
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Figure S4: Chemical structure of compound 1.
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Figure S5: HR-DART-MS positive mode ion of compound 1.
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Figure S6: H-NMR spectrum of compound 1.



1600

1500

- 1400

1300

1200

1100

1000

900

800

~700

600

- 500

400

~300

~200

100

06-30-18-WPC-HS-1-39.4 + 1-40.4 (~8 mg).2.fid sdkssss
Carbon on USDA400 s =222
R 583 38 = I 8R 2 wo o coo n oo
N 0 1 ¥ o N ™ o N ™ N ¥ b Lon 1N unA
[e)} O O O T < (3] ~— — - o ~N O o O o
— — o — ~— ~— — - — [e) W)} [°5) wn wn <
| Y \/ [V [N/
I
| ! I
| |
|
|
I
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
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

Figure S7: 13C-NMR spectrum of compound 1.
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Figure S8: DEPT 135 spectrum of compound 1.
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Figure S9: COSY spectrum of compound 1.
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[

;\

*DAD1,13.035 (449 mAU, -) Ref=11.808 & 13.615 0f 091-0101.D

600

AN
e 280 Moo
\
400 \
\
\
\
— | -900 \

300 320 nm 1400

Figure S12: UV spectrum of compound 2.

OCH,

HO OH

OH O OH

Chemical Formula: C16H16O7
Molecular Weight: 320.30

300 /}4} 320 330 340 350

Figure S13: CD spectrum of compound 2.

OH

Figure S14: Chemical structure of compound 2.

10



Rel. Intensity %

Di\ms#Axel@LP DatalKumudini_MeepagalalWWPC-HS-1-40.1+40. 2.0t

303.001
100—

371316

372318

179105
179033

0 1 | l ‘I. R Ll SO .

388339

.I‘.\

Elemental Compositions
Element Limits: C 0/50 H 0/100 O 0/10
Tolerance: 7 mmu Even or odd electron ion or both: Both

Electron correction: None. Charges: 1

Minimum unsaturation: -1 Maximum unsaturation: 100
Calc. m/z Abund % mmu DBE Composition
303.086863 100.000 -4.60 9.5 Cl6H1506

Figure S15: HR-DART-MS positive mode ion of compound 2.

11



o o o o o o o o o o
o o o o o o o o o o o o o o
O < N o ¢ (=} < o~ o o o o o ~N
o~ o [aV] o~ — — — — — [°e] O < o~ o I
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
62T —
89'C S o
897 SN
o

el

60°€
€

fre

91°€

|

3.0

I (dd)
3.12

/

AdO3W 0€°€
Q0N TE€ 7
Q03I TE€ 7
aoen Hm.i
Q03N €€

aoaul reic

.88

SE'e
L8'€
88t

g (s)

|

oGt 1o v

(45
f43°)
SE'S
9€'s \
98'S
L8'S

68'S

189
mw.m/
169

169

€69
L0°L
80°L

95’8 —

07-01-18-WPC-HS-1-40.1 + 1-40.2 (~7.7 mg).1.fid

F (dd)
5.34

E(d)
5.87
A (d)
5.89

N

D (d)
6.82

I

C (dd)
6.92

B (d)
7.07

ot

6°0
0'T

Fge0
Fee
960

12

2.0 1.5 1.0

2.5

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
f1 (ppm)

Figure S16: 'H-NMR spectrum of compound 2.

9.0




07-01-18-WPC-HS-1-40.1 + 1-40.2 (~7.7 mg).2.fid
Carbon on USDA400
n

1600

49.79 MeOD
49.58 MeOD
94 MeOD
72 MeOD
51 MeOD

48
48
48

| SR L 1500

— 197

— 169.79
165.66
164.98

L

_-149.28
~ 148.27

132.00
— 120.68
11631
—111.49

—103.24
_-97.56
~96.71
80.77
—56.65

\

1400
1300
1200
1100
1000
900
800
700
- 600
500
400
300
| -—200

100

~-100

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
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)
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Figure S18: DEPT 135 spectrum of compound 2. 14



i

I

07-01-18-WPC-HS-1-40.1 + 1-40.2 (~7.7 mg).4.ser
COSYDFGPPH19

B> @
MW)
AREN ) ( ‘é

j
@&
1o

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

-8.0

. . . . . ; .
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
f2 (ppm)

Figure S19: COSY spectrum of compound 2.
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Compound 3 (Salsolol C)
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Figure S22: UV spectrum of compound 3.

Figure S23: CD spectrum of compound 3.
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Figure S24: Chemical structure of compound 3.
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Figure S26: 'H-NMR spectrum of compound 3.
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Figure S27: 13C-NMR spectrum of compound 3. 21
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Figure S28: DEPT 135 spectrum of compound 3.
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Figure S29: COSY spectrum of compound 3.
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Figure S30: HMQC spectrum of compound 3.
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Figure S31: HMBC spectrum of compound 3.
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Compound 4 (Balanochalcone)
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Figure S32: UV spectrum of compound 4. Figure S33: CD spectrum of compound 4.
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Chemical Formula: C15H1407
Molecular Weight: 306.27

Figure S34: Chemical structure of compound 4. 26
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Figure S35: HR-DART-MS positive mode ion of compound 4.
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Figure S36: 'H-NMR spectrum of compound 4.
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Figure S37: 13C-NMR spectrum of compound 4. 29
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Figure S38: DEPT 135 spectrum of compound 4. 20
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Figure S39: HPLC chromatograms of ethyl acetate extracts (10 mg/mL) recorded at 254 nm for A. salsola collected in
Texas (A), A. salsola from Arizona (B) and A. dumosa (C). Salsolol C (1), balanochalcone (2), quercetin (3), quercetin
3-methylether (4), salsolol B (5), salsolol A (6), quercetin 3,7-dimethylether (7), quercetin 7-methylether (8), confertin
(9), quercetin 3,4'-dimethylether (10), neoambrosin (11) and quercetin 3,4',7-trimethylether (12)
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