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[bookmark: _Toc27585124]Hepatoprotection in Vitro Bioassays
Hepatoprotection effects of compounds 1-7 were determined by a (MTT) colorimetric assay in HepG2 cells. Each cell suspension of 2 × 104 cells in 200 µL of RPMI 1640 containing fetal calf serum (10%), penicillin (100  U/mL),  and streptomycin (100 µg/mL) was  placed in a  96-well microplate and pre-cultured for 24 h at 37 °C under a 5% CO2 atmosphere. Fresh medium (100 µL) containing bicyclol  and test samples was added, and the cells were cultured for 1 h.  The  cultured cells  were exposed to 8 mM paracetamol for 24 h. Then, 100 µL of 0.5 mg/mL MTT was added to each well after the withdrawal of the culture medium and incubated for an additional 4 h. The resulting formazan was dissolved in 150 µL of DMSO after aspiration of the culture medium. The optical density (OD) of the formazan solution  was measured on a microplate reader at 570 nm. Inhibition (%) was obtained by the following formula: Inhibition (%) = [(OD (sample) - OD  (control)) /(OD (normal) -  OD (control))] × 100.

[bookmark: _Toc27585125]Table 1. Evaluation of compounds 1-7 (10 µM) for hepatoprotective effects against paracetamol-induced HepG2 cella
	compound
	OD value
	cell viability
(% of normal)
	Inhibition
(% of control)

	normal
	1.128±0.036
	100.00
	

	control
	0.628±0.021
	55.61c
	

	bicyclolb
	0.678±0.020
	60.12#
	8.11

	1
	0.681±0.015
	60.38##
	8.58

	2
	0.610±0.020 
	54.06
	-2.78

	3
	0.637±0.013
	56.45
	1.51

	4
	0.603±0.038
	53.41
	-3.95

	                  5
	0.695±0.020 
	61.56##
	10.70

	6
	0.657±0.012
	58.20
	4.65

	7
	0.598±0.012
	53.00
	-4.69

	aResults are expressed as the means ± SD (n = 3; for normal and control, n = 6); bPositive control (10μM). cp < 0.001 vs normal. #p < 0.05, ##p < 0.01 vs control.



	
[bookmark: _Toc27585126]1H NMR (400 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) data of compounds 4-7
Compound 4：13C NMR (125 MHz, CDCl3), δ (ppm): 79.7, 188.2, 117.1, 176.1, 51.0, 40.1, 43.3, 48.9, 206.8, 193.9, 137.1, 128.0, 127.9, 132.0, 127.9, 128.0, 27.6, 92.7, 72.1, 24.8, 23.9, 15.3, 27.4, 122.3, 133.6, 25.9, 18.0, 13.8, 36.6, 25.3, 124.6, 131.2, 25.7, 17.7.

1H NMR (400 MHz, CDCl3), δ (ppm), J (Hz): 2.03 dd (13.6, 4.0); 1.50 m, 1.83 m, 7.48 d (7.4), 7.23 t (7.4), 7.38 t (7.4), 7.23 t (7.4), 7.48 d (7.4), 3.08 dd (15.2, 10.6); 2.87 dd (15.2, 7.0), 4.88 dd (10.6, 6.8), 1.31 s, 1.26 s, 1.38 s, 2.17 m; 1.85 m, 4.99 t (5.4), 1.72 s, 1.59 s, 1.14 s, 2.12 m; 1.54 m, 2.25 m; 1.98 m, 5.08 t (7.0), 1.64 s, 1.62 s. 

Compound 5:13C NMR (125 MHz, CDCl3), δ(ppm): 79.8, 188.2, 116.7, 176.1, 51.0, 39.8, 43.6, 49.2, 206.7, 194.1, 137.1, 128.0, 128.0, 132.0, 128.0, 128.0, 27.7, 92.5, 72.2, 24.8, 23.5, 15.4, 27.1, 122.4, 133.8, 25.8, 17.9, 13.7, 36.6, 25.3, 124.5, 131.3, 25.7, 17.7.

1H NMR (400 MHz, CDCl3), δ (ppm), J (Hz): 2.01 d (4.0); 1.53 m, 1.76 m, 7.52 d (7.4), 7.29 t (7.4), 7.40 t (7.4), 7.29 t (7.4), 7.52 d (7.4), 3.01 dd (15.2, 10.6); 2.90 dd (15.2, 7.6), 4.87 dd (10.6, 7.6), 1.29 s, 1.24 s, 1.37 s, 2.18 m; 1.82 m, 4.97 t (7.0), 1.68 s, 1.58 s, 1.14 s, 2.12 m; 1.49 m, 2.26 m; 1.98 m, 5.08 t (7.0), 1.64 s, 1.62 s. 

Compound 6:13C NMR (125 MHz, CDCl3), δ (ppm): 70.9, 172.0, 118.9, 190.4, 60.8, 41.9, 41.9, 48.6, 207.4, 193.6, 138.2, 127.8, 128.6, 132.6, 128.6, 127.8, 26.4, 93.8, 70.3, 26.5, 23.9, 16.0, 28.0, 122.1, 133.6, 25.9, 18.0, 14.9, 37.9, 24.3, 124.2, 131.7, 25.7, 17.7.

1H NMR (400 MHz, CDCl3), δ (ppm), J (Hz): 2.04 dd (13.6, 4.4); 1.41 dd (13.4, 12.6), 1.86 m, 7.55 d (7.4), 7.38 t (7.4), 7.50 t (7.4), 7.38 t (7.4), 7.55 d (7.4), 2.97 dd (13.6, 8.8); 2.91 dd (13.6, 9.2), 4.62 t (10.2), 0.87 s, 0.92 s, 1.34 s, 2.13 m; 1.79 m, 4.99 m, 1.69 s, 1.58 s, 1.28 s, 2.04 m; 1.75 m, 2.13 m; 1.96 m, 5.01 m, 1.66 s, 1.59 s. 

Compound 7:13C NMR (125 MHz, CDCl3), δ (ppm): 70.9, 172.0, 118.9, 190.4, 60.8, 41.9, 41.9, 48.6, 207.4, 193.6, 138.2, 127.8, 128.6, 132.6, 128.6, 127.8, 26.4, 93.8, 70.3, 26.5, 23.9, 16.0, 28.0, 122.1, 133.6, 25.9, 18.0, 14.9, 37.9, 24.3, 124.2, 131.7, 25.7, 17.7.

1H NMR (400 MHz, CDCl3), δ (ppm), J (Hz): 1.99 m; 1.38 m, 1.76 m, 7.57 d (7.4), 7.32 t (7.4), 7.45 t (7.4), 7.32 t (7.4), 7.57 d (7.4), 3.02 dd (15.0, 9.8); 2.84 dd (15.0, 10.2), 4.15 t (10.0), 1.14 s, 1.12 s, 1.30 s, 2.14 m; 1.74 m, 4.95 t (6.2), 1.68 s, 1.56 s, 1.24 s, 1.95 m; 1.48 m, 2.33 m; 2.08 m, 5.02 t (6.8), 1.66 s, 1.63 s. 


[bookmark: _Toc27585127]S1. HMBC correlations for 1, 2, and 3




[bookmark: _Toc27585128]S2. Experimental ECD spectra of compounds 1-3
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[bookmark: _Toc27585131]S5 UV spectrum of compound 1
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[bookmark: _Toc27585132]S6 IR spectrum of compound 1
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[bookmark: _Toc27585134]S8 1H NMR (400 MHz, DMSO) of compound 1
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[bookmark: _Toc27585135]S9 13C NMR (125 MHz, CDCl3) of compound 1
[image: ]
[bookmark: _Toc27585136]S10 HSQC of compound 1 in CDCl3
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[bookmark: _Toc27585138]S12 ROESY of compound 1 in CDCl3
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[bookmark: _Toc27585144]S18 1H NMR (400 MHz, CDCl3 ) of compound 2 
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[bookmark: _Toc27585146]S20 13C NMR (125 MHz, CDCl3) of compound 2
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[bookmark: _Toc27585147]S21 HSQC of compound 2 in CDCl3
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[bookmark: _Toc27585149]S23 ROESY of compound 2 in CDCl3 
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[bookmark: _Toc27585153]S27 UV spectrum of compound 3
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[bookmark: _Toc27585154]S28 IR spectrum of compound 3
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[bookmark: _Toc27585155]S29 1H NMR (400 MHz, CDCl3) of compound 3
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[bookmark: _Toc27585156]S30 13C NMR (125 MHz, CDCl3) of compound 3
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[bookmark: _Toc27585158]S32 HMBC of compound 3 in CDCl3
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