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ABSTRACT

Two new ditetrahydrofuran lignans, named sieverlignans A and B (1 and 2), together
with six known ones (3-8), were isolated from the aerial parts of Artemisia
sieversiana. Their structures were established on the basis of spectroscopic analysis
including HRMS, NMR spectra and circular dichroism experiments. All the
compounds were evaluated for their anti-neuroinflammatory effects on the
lipopolysaccharides (LPS)-induced nitric oxide production in BV-2 murine microglial
cells. Compound 2 exhibited the significant activity with its 1Csy value of 11.9+0.8
1M respectively, compared to a positive control quercetin with its ICsy value of 16.0

+1.1 uM.



Known compounds information:

Compound 3: White solid; *H-NMR (500 MHz, CDCls) 6: 6.93 (1H, d, J = 1.9
Hz,), 6.89 (1H, d, J = 8.0, 1.9 Hz), 6.84 (1H, d, J = 8.1 Hz), 6.60 (1H, s), 6.52 (1H, s,),
5.97 (2H, s, -OCH,0-), 4.83 (1H, d, J = 5.4 Hz), 4.42 (1H, d, J = 7.3 Hz), 4.11 (1H,
m), 3.93 (3H, s), 3.90 (3H, s), 3.87 (3H, s), 3.84 (1H, m), 3.83 (1H, overlapped), 3.34
(1H, m), 3.32 (1H, m), 2.90 (1H, m). *C-NMR (125 MHz, CDCls) §: 149.2, 148.8,
148.7, 143.5, 134.1, 133.5, 132.9, 118.5, 110.9, 109.0, 104.8, 101.4, 100.0, 87.6, 82.0,
70.9, 69.6, 56.7, 55.9, 55.9, 54.4, 50.0. Comparing these NMR data with ref. (Pablo et
al. 2005), compound 3 was identified as
3.,4,5'-trimethoxy-3',4'-methylenedioxy-7,9":7',9-diepoxylignan.

Compound 4: White solid; *H-NMR (500 MHz, MeOD) ¢: 6.89 (1H, d, J = 1.5
Hz), 6.86 (1H, dd, J = 8.0, 1.5 Hz), 6.78 (1H, d, J = 8.0 Hz), 6.68 (2H, s), 5.93 (2H,
s,), 4.74 (2H, m), 4.28 (1H, dd, J = 9.2, 6.7 Hz), 4.26 (1H, dd, J = 9.2, 6.7 Hz), 3.91
(1H, dd, J = 9.2, 3.6 Hz), 3.89 (1H, dd, J = 9.2, 3.6 Hz), 3.85 (6H, s), 3.75 (3H, ),
3.11 (2H, m).lSC-NMR (125 MHz, MeOH) ¢: 154.6, 148.2, 147.3, 138.8, 137.0, 135.2,
120.6, 108.9, 107.5, 104.3, 102.4, 87.4, 87.3, 72.9, 72.8, 61.1, 56.6, 55.7, 55.6.
Comparing these NMR data with ref. (Ahmed et al. 2002), compound 4 was identified
as ashantin

Compound 5: White solid; *H-NMR (500 MHz, CDCls) d: 6.58 (2H, s), 6.57 (2H,
s), 4.84 (1H, d, J = 5.4 Hz), 4.42 (1H, d, J = 7.0 Hz), 4.15 (1H, d, J= 9.5 Hz), 3.88
(2H, m), 3.86 (12H, brs), 3.84 (3H, s), 3.81 (3H, s), 3.35 (1H, m), 3.36 (1H, m), 2.90
(1H, m). BC-NMR (125 MHz, CDCl3) ¢: 153.3, 153.1, 137.4, 136.7, 136.6, 133.9,
102.8, 102.4, 87.7, 82.0, 70.9, 69.7, 60.8, 60.7, 56.0, 54.4, 49.9. Comparing these
NMR data with ref. (Ahmed et al. 2002), compound 5 was identified as
epiyangambin.

Compound 6: White solid; *H-NMR (500 MHz, CDCls) §: 6.85 (1H, d, J = 1.5
Hz), 6.81 (1H, dd, J = 1.5, 8.0 Hz),6.77 (1H, d, J = 8.0 Hz), 6.71 (2H, brs), 5.96 (2H,
s), 4.46 (1H, d, J = 6.0 Hz), 4.09 (1H, dd, J = 7.0, 9.0 Hz), 4.03 (1H, dd, J = 2.0, 9.0



Hz), 3.89 (6H, s), 3.87 (3H, s), 3.81 (1H, dd, J = 9.0, 9.0 Hz), 3.29 (1H, dt, J = 9.0,
9.0 Hz), 3.07 (1H, dd, J = 2.0, 9.0 Hz), 3.00 (1H, m), 2.98 (3H, s)."*C-NMR (125
MHz, CDCIs) ¢: 153.1, 147.9, 147.3, 137.6, 134.9, 133.2, 119.6, 110.2, 108.1, 106.7,
103.9, 101.0, 87.8, 70.3, 69.5, 60.8, 56.8, 56.2, 52.9, 48.8. Comparing these NMR
data with ref. (Ma et al. 2001), compound 6 was identified as carullignan B.

Compound 7: White solid; *H-NMR (500 MHz, MeOD) &: 6.64 (1H, s), 6.60 (1H,
s), 6.59 (2H, s), 5.96 (2H, s), 4.64 (1H, d, J = 4.5 Hz), 4.60 (1H, d, J = 4.5 Hz), 4.16
(1H, dd, J = 6.7, 9.2 Hz), 4.14 (1H, dd, J = 6.7, 9.2 Hz), 3.82 (3H, s), 3.80 (1H, m),
3.78 (1H, m), 3.75 (6H, s), 3.03 (2H, m). ®*C-NMR (125 MHz, MeOD) &: 148.6,
147.9, 143.1, 136.5, 134.6, 133.7, 131.5, 107.5, 104.2, 102.3, 99.9, 85.8, 85.0, 72.8,
72.7, 56.6, 56.0, 55.7, 55.5. Comparing these NMR data with ref. (Li et al. 2007;
Greger et al. 1980), compound 7 was identified
as2-(5-methoxy-3,4-methylenedioxyphenyl)-6-(4-hydroxy-3,5-dimethoxyphenyl)-3,7-
dioxabicyclo[3.3.0]octane.

Compound 8: White solid; *H-NMR (500 MHz, CDCls) &: 6.58 (4H, s), 4.88 (2H,
d, J = 4.3 Hz), 3.75 (2H, d, J= 9.5 Hz), 3.60 (2H, m), 3.86 (12H, brs), 3.82 (6H, s),
3.32 (1H, m). BC-NMR (125 MHz, CDCl;) 6: 153.4, 137.5, 134.5, 103.2, 84.0, 68.8,
60.8, 56.0, 49.4. Comparing these NMR data with ref. (Tulake et al. 2012), compound

8 was identified as diyangambin.
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Table S1:
Table S1. The 'H NMR (500 MHz) and **C NMR (125 MHz) data of 1 (in CDCl3) and 2 (in
CD30D (din ppm, Jin Hz)

No. 1 2
oc OH oc On
1 136.6 -- 137.4 -
2 101.3 6.68, s 101.1 6.57,s
3 148.9 - 150.6 -
4 135.1 -- 136.2 -
5 143.4 - 145.0 -
6 106.6 6.73,s 107.4 6.62, s
7 110.1 -- 87.3 4.72,d, (4.8)
8 56.9 3.29, dd, (8.5, 8.7) 55.7 3.12,m
9a 70.4 3.86, overlapped 2.7 4.25, dd, (9.0, 6.6)
9B 70.4 3.12,m 3.87,m
1 137.5 -- 135.2 -
2! 103.1 6.58, s 119.8 6.93, s
3’ 153.4 - 150.5 -
4 132.3 -- 111.2 6.99, s
5’ 153.4 - 150.3 -
6 103.1 6.58, s 112.9 6.93, s
7' 87.9 4.47,d, (6.6) 87.2 4.74,d, (4.7)
8 53.0 3.04, m 55.4 311, m
9 69.6 4.11, dd, (8.9, 6.8) 72.8 4.27,dd, (9.2, 6.6)
9'f 69.6 4.05, dd, (8.9, 1.6) 3.88, m
3,4-OCH,0- 101.6 6.01,s 102.6 592, s
5-OMe 56.7 3.94,s 57.3 3.89,s
7-OMe 48.7 2.99, s 56.5 3.84,s
3’-OMe
4'-OMe 60.8 3.84,s
5'-OMe 56.5 3.82,s

3',5'-OMe 56.2 3.88, s




Table S2:
Table S2. Inhibitory effects of compounds 1-8 on NO production induced by LPS in BV-2 cells

Compounds ICso (uM)? Cell Compounds ICs0 (uM) Cell
viability” viability”
1 >100 92.3+1.1 5 56.340.6 89.940.3
5 11,9408 97.4+0.9 6 >100 91.3+1.2
3 >100 98.0+1.8 7 379416 92.24+0.3
4 486+34 81205 ¢ 838+05  987+08

Quercetin © 16.0+1.1 95.9+1.3

The values represent the mean+ SD of three individual observations.
® Cell viability was expressed as a percentage (%).

¢ Quercetin was used as a positive control.

Figure S1:
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Figure S1. Key HMBC, 'H-'"H COSY and NOESY correlations of compounds 1 and 2.
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Figure S2. 'H NMR spectrum of sieverlignan A (1) (CDCls, 500 MHz).
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Figure S3. *C NMR spectrum of sieverlignan A (1) (CDCls, 125 MHz).
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Figure S4. gHSQC spectrum of sieverlignan A (1).
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Figure S5. gHMBC spectrum of sieverlignan A (1).
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Figure S6. 'H-'H gCOSY spectrum of sieverlignan A (1).
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Figure S7. NOESY spectrum of sieverlignan A (1).
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Figure S8. HR-ESIMS spectrum of sieverlignan A (1).
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Figure S9. IR spectrum of sieverlignan A (1).
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Figure S10. CD spectrum of sieverlignan A (1).
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Figure S11. *H NMR spectrum of sieverlignan B (2) (CDs0OD, 500 MHz).
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Figure S12. **C NMR spectrum of sieverlignan B (2) (CDsOD, 125 MHz).
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Figure S13. gHSQC spectrum of sieverlignan B (2).
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Figure S15. *H-'H gCOSY spectrum of sieverlignan B (2).
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Figure S17. HR-ESIMS spectrum of sieverlignan B (2).
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Figure S18. IR spectrum of sieverlignan B (2).
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Figure S19. CD spectrum of sieverlignan B (2).



