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Figure S1. TLC of crude extract compared to pure Leucodin, Matricarin, Desacetylmatricarin and
Quercetagetin 3,6,4’-trimethyl ether.
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Figure S2. HPLC chromatogram of the bioactive compounds from Artemisia tridentata ssp. tridentata.
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Figure S3. IR spectra of compound 2, matricarin.
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Figure S4. IR spectra of compound 4, desacetylmatricarin.
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. IR spectra of compound 1, leucodin.
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Figure Sé6. IR spectra (full scan range) of compound 3, Quercetagetin 3,6,4'-trimethyl ether.
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Figure S7. IR spectra (magnified section from wavenumber 800 to 1600 cm™) of compound 3,

Quercetagetin 3,6,4’-trimethyl ether.



Supplementary Information-Sagebrush

466

‘%$%8§8$3%%8988§8838
I | Il L L L Il L
=
@ |
,,,,, ¢ Y
- o
- o |
w ‘\;
g 3449.69 B
L |
' \
| § /1
3 # ;
3219.33
- |
= .
<
o
E
Sea |
g8 ' |
ki 300027 -
) rs
3 /
it 2988.08 ‘
{
/ S ‘
2973.96 24748 / ‘
201483 [ <
N ‘/
8 |
o /
‘ | \
2843.34 | \
“ {
\ {
o /
o |
|
/ 3 |
//
2559.14

Figure S8. IR spectra (magnified section from wavenumber 2600 to 3400 cm™) of compound 3,
Quercetagetin 3,6,4'-trimethyl ether.
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Figure S9. Reduction of free radicals using Trolox standards of increasing concentration and DPPH

reagent.
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Figure S10. Reduction of free radicals using Trolox standards of increasing concentration and FRAP

working reagent.



Supplementary Information-Sagebrush

Table S1. Correlation of 'H NMR data of compound 4, Desacetylmatricarin.

Protons Chemical shift Integration Multiplicity Coupling constants (Hz)

(ppm)
H3 2.615 1H dq J3,3a0=11.8 Hz; ]3,10 =6.9 Hz
H3a 2.219 1H m
H4 3.730 1H td J4,50,300=10.3 Hz; J4,53 =1.7 Hz
Hb5a 2.794 1H dd J5a,53 =13.7 Hz; J50,4 = 11.0 Hz
H5p 2.346 1H dd J5a,53=13.7 Hz; 53,4 =2.0 Hz
HS8 6.085 1H m J8,12=14Hz,]8,11=1.0Hz
H9a 3.554 1H d J9a,9p =10.0 Hz
H9p3 3.702 1H t J9B,9a/300 =10.0 Hz
H10 1.335 3H d J10,3=6.9 Hz
H11 2.338 3H bs
Hi12 2.230 3H bs
H13 4.391 1H bd J13,4=48 Hz

Table S2. 3C NMR and comparative BioRad data for compound 4, Desacetylmatricarin.

13C NMR Chemical shift ppm Chemical shift ppm BioRad spectra base
(CDCls) (Acetone d6) comparison (CDCls)
C2 177.38 178.48 177.5
C3 4143 41.98 414
C3a 61.56 62.42 61.6
C4 69.60 70.14 69.6
C5 49.13 49.70 414
Cé6 145.84 146.94 145.3
Céa 131.05 134.18 133.1
C7 194.92 196.02 195
C8 135.71 136.13 135.7
C9 170.31 171.41 170
Ca 51.73 52.36 51.7
C9p 81.20 82.43 81.1
C10 15.61 16.25 15.5
Cl11 21.82 21.63 21.6
C12 20.04 20.16 19.8

Table S3. HETCOR correlations for compound 4, Desacetylmatricarin.

HETCOR: CDClIs H 1BC

H3 2.615 41.98
H3a 2.219 62.42
H4 3.730 70.14
Hb5a 2.794 49.70
H5p 2.346 49.70

10
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H8 6.085 136.13
H9a 3.554 52.36
HIp 3.702 82.43
H10 1.335 16.25
H11 2.338 21.63
Hi12 2.230 20.16
H13 4.391

Table S4. COSY correlations for compound 4, Desacetylmatricarin.
COSY (CDCls) Chemical shift Correlations

(ppm)

H3 2.615 2.219 1.335
H3a 2.219 3.730 3.702
H4 3.730 4.391 2.794 2.346 2.219
H5a 2.794 3.730 2.346
H5p 2.346 4.391 3.730 2.794
H8 6.085 3.554 2.338 (wk) 2.230
H9« 3.554 6.085 (wk) 3.702 2.338 2.230
Hop 3.702 3.554 2.219
H10 1.335 2.615 2.219 (wk)
H11 2.338 6.085 (wk) 4.391
H12 2.230 6.085
H13 4.391 3.730 2.346
wk = weak

Table S5. HMBC correlations for compound 4, Desacetylmatricarin.
HMBC (CDCls) Chemical Correlations

shift (ppm)
H3 2.615 178.48  70.14 62.42 16.25
H3a 2.219 82.43 70.14 52.36 49.70 4198 16.25
H4 3.730 82.43 others
missing
Hb5a 2.794 146.94  134.18 70.14 6242  21.63
H5p 2.346 146.94  134.18 70.14 6242  21.63
H8 6.085 196.02  171.41 134.18 5236  20.16
H9a 3.554 17141  134.18 82.43 62.42
H9pB 3.702 52.36 others
missing

H10 1.335 178.48  62.42 41.98
H11 2.338 146.94  134.18 49.13
Hi12 2.230 171.41  136.13 51.73
H13 4.391 70.14 70.14
wk = weak
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Table S6. Correlation of 'TH NMR data of compound 1, Leucodin.

Protons  Chemical shift Integration Multiplicity = Coupling constants (Hz)

(ppm)
H3 2.246 1H dq J3,3a0=13.2 Hz; J3,10 =6.8 Hz
H3a 1.94 1H m
H4a 2.00 1H m
H4p 1.354 1H m
Hb5a 2.413 1H m
H5p3 2.344 1H m
HS8 6.164 1H bs
H9a 3.407 1H bd 192,93 =10.0 Hz
H9pB 3.620 1H t J9B,9a/3cx = 10.0 Hz
H10 1.266 3H d J10,3=6.8 Hz
Hi11 2.435 3H bs
Hi12 2.294 3H bs

Table S7. Comparison of "H NMR data of compound 1, Leucodin with Achillin, literature values [32].

1H NMR (CDCls) Chemical shift Leucodin data Achillin data
(ppm)

H3 2.246 2.275 2.702
H3a 1.94 1.964 2.491
H4a 2.00 2.040 1.861
H4p3 1.354 1.380 1.44
Hb5a 2413 2.445 2.382
H5p 2.344 2.370 2.337
HS8 6.164 6.187 6.167
H9a 3.407 3.433 3.417
HIp 3.620 3.645 3.810
H10 1.266 1.296 1.136
Hi11 2.435 2.456 2.428
Hi12 2.294 2.318 2.278

Table S8. Comparison of ¥*C NMR data of compound 1, Leucodin with Achillin, literature values, [32].

13C NMR (CDCl) Chemical shift DEPT Leucodin data Achillin data
(ppm)

C2 177.74 177.5 178.3

C3 41.21 CH 41.1 39.3

C3a 56.41 CH 56.4 51.9

C4 26.04 CHz 26.0 23.6

C5 37.64 CH: 37.6 37.6

Co6 152.37 152.1 152.1

Céba 131.91 131.9 131.8

12
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C7
Cs8
9
Coa
CoB
C10
C11
Ci12

196.12
135.60
170.18
52.62
84.28
12.37
21.73
19.94

CH

CH
CH
CHs
CHs
CHs

195.8 195.7
135.5 1354
169.9 170.1
52.6 52.9
84.2 83.5
12.3 9.9
21.6 21.5
19.8 19.7

Table S9. HETCOR correlations for compound 1, Leucodin.

HETCOR (CDCls) Chemical shift (ppm) 1BC
H3 2.246 41.21
H3a 1.94 56.41
H4a 2.00 26.04
H4p 1.354 26.04
H5a 2.413 37.64
H5p 2.344 37.64
H8 6.164 135.60
H9a 3.407 52.62
H9B 3.620 84.28
H10 1.266 12.37
Hi11 2.435 21.73
H12 2.294 19.94

Table §10. COSY correlations for compound 1, Leucodin.

COSY (CDCls) Chemical shift (ppm) Correlations

H3 2.246 1.94 1.266

H3a 1.94 3.620 2.246 2.00 1.354
H4a 2.00 2413 2.344 1.94 1.354
H4p 1.354 2.413 2.344 2.00 1.94
Hb5a 2413 2.344 2.00 1.354

H5p 2.344 2413 2.00 1.354

H8 6.164 3.407 2.294

H9« 3.407 6.164 (wk) 3.620 2.435 2.294
HIp 3.620 3.407 1.94

H10 1.266 2.246

H11 2.435 4.391 3.407

Hi12 2.294 6.164 3.407

Table S11. HMBC correlations for compound 1, Leucodin.
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HMBC (CDCls) Chemical shift Correlations
(ppm)

H3 2.246 177.74 56.41 26.04 12.37
H3a 1.94 84.28 52.62 12.37
H4a 2.00 152.37 84.28 56.41 41.21 37.64
H4p 1.354 152.37 84.28 56.41 41.21 37.64
Hb5a 2413 152.37 131.91 37.64 26.04
H5p3 2.344 152.37 131.91 37.64 26.04
HS8 6.164 196.12 170.18 131.91 52.62 19.94
HO9a 3.407 170.18 135.60 131.91 84.28 56.41
H9pB 3.620 131.91 52.62 41.21(wk)  26.04
H10 1.266 177.74 56.41 41.21
H11 2.435 152.37 131.91 37.64
H12 2.294 196.12 170.18 135.60 52.62
Table S12. Correlation of tH NMR data for compound 3, quercetagetin trimethyl ether.

1H NMR Chemical Integration = Multiplicity = Coupling

(Acetone d6) shift (ppm) constants

HS 6.60 1H s

H11, H12 3.88 3H s

H13 3.95 3H s

H2' 7.65 1H d J2'6'=1.0 Hz

H5' 7.12 1H d J5'6'=8.3 Hz

1H J6'5' = 8.3 Hz;
Ho6' 7.67 dd J6',2'=1.0Hz

Table S13. 3*C NMR data for compound 3, Quercetagetin trimethyl ether.

13C NMR (Acetone d6) Chemical shift (ppm)
C2 156.8
C3 139.3
C4 180.0
C5 153*
Ce6 132.0
C7 157.9
C8 94.6
c9 106.5
C10 153*
C11 60**
C12 60**
C13 56.4

14
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C1
c2
C3'
c4
C5'
Cé'

124.3
112.2
147.4
151.0
115.9
122.0

Table S14. HMBC correlations for compound 3, Quercetagetin trimethyl ether.

1H NMR Chemical shift Correlations

(Acetone d6) (ppm)

HS8 6.6 180.0 (wk) 157.7 153 132.0 106.5
Hi11 3.88 139.3

H12 3.88 132.0

H13 3.95 151.0

H2' 7.65 156.8 151.0 1474 124.3 122.0
H5' 7.12 151.0 147.4 122

Hé' 7.67 156.8 151.0 115.9 112 (wk)

wk = weak
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