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Abstract

The lichen Usnea baileyi is a fruticose lichen belonging to the Usnea genus. It is well known
as a rich source of natural xanthone dimers and possesses various bioactivities. Nevertheless,
the chemical investigation on this type of lichen is still rare as most of researches reported its
components without structural elucidation. Herein, in the continuous study on this type of
lichen, we further isolate xanthone dimers from the dichloromethane extract and explore three
new xanthone dimers, eumitrins F—H (1-3). Their structures were elucidated unambiguously
by spectroscopic analyses, including high resolution electrospray ionisation mass spectrometry
(HRESIMS), 1D and 2D nuclear magnetic resonance spectroscopy (1D and 2D NMR), and
DP4 probability. All compounds were evaluated for their enzyme inhibition against o-
glucosidase, tyrosinase, and antibacterial activity. They revealed moderate antimicrobial and
weak tyrosinase inhibition. For a-glucosidase inhibition, compound 3 displayed the most

significant inhibitory against a-glucosidase possessing an 1Cso value of 64.2 M.
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Table S1. *H (400 MHz) and *3C (100 MHz) NMR Data for 1-3 (CDCls)

1 2 3
5 (0, H2) o 5 (3, H2) o 5, H2) o
1 1505 1596 1505
2 11738 11738 117.9
3 748,1H,d,84 1411 7.47,1H,d,7.6 1410 7.27,1H,d, 8.0 1403
4 658 1H.d.84  107.6 6.58 1H. d. 8.4 1075 6.61 1H. d. 8.0 108.0
ta 1573 1573 1575
5 389, 1H, d, 6.8 740 3.89, 1H, d, 6.8 740 418, 1H, brs 715
6 2.06, 1H, m 360 2.07, 1H, m 36.0 218, 1H, m 287
183 1H, m 1.80, 1H m 254,11, dd. 18.4, 11.2
! 129, 1H. m 273 1.29,1H, m 212 2.40, 1H, dd, 16.4, 4.0 328
2.4 1H. m 220, 1H, m
8 175 1H. m 21.5 173 1H. m 214 179.7
8a 340 1H, s 164 339 1H m 163 100.4
9 198.7 198.7 188.1
% 106.8 106.8 1072
10a 85.6 85.6 85.0
11 1.11,3H, d, 6.8 17.7 1.11,3H,d, 6.8 17.7 119,3H,d, 6.4 17.7
12 170.1 1702 169.9
13 384, 3H, s 533 3.83,3H, s 53.3 370,3H, s 53.7
1 1505 159.0 1623
> 1178 1176 6.50, 1H, s 111.4
3 748,1H,d,84 1411 7.49,1H, d, 8.0 1404 1505
2 658 1H.d.84  107.6 6.62 1H. d. 8.8 107.4 1158
a2 1573 1590 156.2
5 389, 1H, d, 6.8 740 373, 1H, d, 10.4 80.3 5.44, 1H, brs 66.3
& 2.06, 1H, m 360 1.84, 1H, m 343 2,01, 2H, m 236
. 183 1H m 1.96 1H. m 254 1H. m
! 129, 1H m 273 123 1H. m 312 2.40, 1H, m 220
8 iig: 1: " 215 2.17,2H, m 20.4 7.30, 1H, brs 1417
ga’ 340, 1H, s 464 2,99, 1H, dd, 11.6, 4.4 51.2 129.1
9 198.7 197.4 184.9
%’ 106.8 1076 105.8
10 85.6 87.6 81.0
1 1.11,3H,d, 6.8 17.7 1.11,3H,d, 6.8 18.4 2,08, 3H, s 213
12 170.1 1603 1714
13 384, 3H, s 533 368, 3H, s 53.0 378, 3H, s 53.8
12 1692
15 182,3H, s 205
1-OH 1221, 1H, s 1219, 1H, s 11.60, 1H, s
8-OH
1-0H 1221, 1H, s 11.88, 1H, s 1201, 1H, s

Table S2. Calculated data for 3a and 3b conformers, including the Boltzmann distribution

from GFNn-xTB methods and 3C NMR assignment from DP4+ and J-DP4 probability
theories.

Conformer Boltzmann distribution (%) DP4+ probability (%) J-DP4 probability (%)
3al 31.763 0.39 2.15
3a2 31.891 0.39 2.14
3a3 36.347 0.42 2.20

3a (ave.) 100.0 7.24 16.41
3bl 12.382 46.03 37.11
3b2 12.421 46.35 37.75
3b3 17.777 0.41 1.39
3b4 18.129 3.17 8.83
3b5 6.344 - -
3b6 6.346 - -
3b7 9.108 - -
3b8 17.492 2.84 8.44

3b (ave.) 78.201 92.76 83.59

Table S3. Enzyme inhibitory and antibacterial activity of 1-3.

Samples

1Cs0 (LM)

MIC (pg/mL)




_Glucosidase Tvrosvnase E. coli P. aeruginosa S. aureus B. subtilis C. albicans
¢ yrosy ATCC25922  ATCC27853 ATCC25923  ATCC6633 TISTR
1 >200 >200 62.5 250 500 62.5 250
2 >200 >200 125 250 500 62.5 125
3 64.2+0.51 >200 250 250 125 N.d 250
Acarbose 93.6 +0.49
Kojic acid 36.1+1.07
Chloramphenicol 9.76 31.25 19.53 4.88 250
N.d: Not detected
Fig. S1. . Selected COSY, HMBC and NOESY correlations of 1-3.
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Fig. S3. The HRESIMS spectrum of 1.
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Fig. S4. The *H NMR spectrum of 1 in CDCl3
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Fig. S11. The HRESIMS spectrum of 2.
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Fig. S17. The expanding HMBC spectrum of 2 in CDCla.
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Data: A6_0001.B3[c] 22 Aug 2019 18:38 Cal: 5 Oct 2021 0:02
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Fig. S19. The HRESIMS spectrum of 3.
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Fig. S23. The HMBC spectrum of 3 in CDCls.
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Fig. S24. The NOESY spectrum of 3 in CDCls.
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