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Materials and Methods 
 

Isolation procedures for known isolates 
In continuation of the partition procedure described in the main text, the n-hexane 

extract (part A, 180 g) was subjected to a silica gel column chromatography using step 

gradient elution with n-hexane-CHCl3 and CHCl3-MeOH to afford 15 fractions (H1 �

H15). Based on TLC examination and cytotoxicity measurement, fraction H2-6 (50 mg) 

was separated on a silica gel column using step gradient elution with n-hexane-CHCl3
(1:1) to afford solidagonal acid, 7 (7.1 mg). A mixture of �-sitosterol and stigmasterol (ca. 

1 g) was precipitated from fraction H6 (7 g).  

 

The CHCl3 part (part B, 80 g) was subjected to a silica gel column chromatography 

using step gradient elution with CHCl3-MeOH to afford 18 fractions (C1 � C18). 

Fractions 4 � 7 were combined (C4, 8.8 g) and subjected to a Sephadex LH-20 column 

chromatography to afford 24 fractions (C4-1 � C4-24). Compound 3 (5.4 g, the major 

component) was isolated and recrystallized from fraction C4-9 on a silica gel column 

using n-hexane-EtOAc (6:1) as eluting solvent system. The remaining part of fraction 

C4-9 was subjected to HPLC separation (Develosil C30-UG-5, 250 × 20 mm, MeCN-

H2O, 7:3, flow rate = 3 mL/min) to yield 2 (16.1 mg, tR = 52.5 min) and 4 (9.6 mg, tR =

75.0 min). Fractions C4-10 to C4-11 were subjected to repeated silica gel column 

chromatography (n-hexane-EtOAc 6:1 � 4:1) which led to the isolation of 9 (4.3 mg) and 

8 (3.9 mg). Fraction C4-13 was further separated over a silica gel column (n-hexane-

EtOAc, 2:1) to obtain nine fractions (C4-13-1 � C4-13-9). Fraction C4-13-1 was applied 

on an HPLC column (Cosmosil Si, 250 × 20 mm, n-hexane-EtOAc, 4:1, flow rate = 3 

mL/min) to obtain 6 (1.7 mg, tR = 32.5 min). Fraction C4-13-2 was separated on a 

preparative TLC (n-hexane-EtOAc, 2:1) to afford 18 (3.6 mg). Fraction C12 (4.3 g) was 

subjected to silica gel column chromatography (n-hexane-acetone, 10:1) to obtain 21 

fractions. Fraction C12-1 was applied to an HPLC column (Cosmosil Si, 250 × 20 mm, n-

hexane-EtOAc, 60:1, flow rate = 3 mL/min) to obtain 5 (7.9 mg, tR = 47.5 min). The 

concentrated eluent (yellow) of fraction C12-1 after HPLC separation was precipitated in 
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n-hexane and MeOH to obtain 24 (18.5 mg). Fraction 12-2 was further separated into 

ten fractions using silica gel column chromatography (CHCl3-MeOH, 20:1). A mixture of 

�-sitosterol and stigmasterol (37.5 mg) was precipitated in MeOH from fractions 12-2-3 �

12-1-9. Fraction 12-12 was further separated on an HPLC column (Hypersil ODS, 250 ×

20 mm, MeOH-H2O, 3:2, flow rate = 3 mL/min) to obtain 20 (6.2 mg, tR = 35.0 min) and 

21 (13.3 mg, tR=42.0 min).  

 

The alkaloid part (part C, 1.2 g) was subjected to a silica gel column using step gradient 

elution with n-hexane-CHCl3-MeOH to afford 21 fractions (A1 � A21). Most of the 

fractions were positive to the Dragendorff reagent and showed UV absorption. Fractions 

A2 and A3 (168 mg) were combined and further separated into 13 fractions using silica 

gel column chromatography (CHCl3-MeOH, 50:1). The fractions were applied to 

repeated silica gel column chromatography (CHCl3-MeOH, 50:1 � 10:1) to obtain 11

(14.7 mg), 12 (3.1 mg), 15 (1.9 mg), 17 (3.7 mg), and 23 (1.4 mg). The fraction A10 (40 

mg) was separated into eight fractions using silica gel column chromatography (CHCl3-

MeOH, 30:1). Compounds 10 (3.3 mg, n-hexane-acetone, 6:1) and 19 (3.5 mg, n-

hexane-EtOAc, 2:1) were isolated from fractions A10-2 and A10-3, respectively, on 

preparative TLC plates. Repeated silica gel column chromatography (CHCl3-MeOH, 

20:1) on fraction A13 (120 mg) led to the isolation of 14 (1.2 mg) and 22 (5.2 mg). 

Furthermore, fraction A16 (340 mg) was separated into 14 fractions with silica gel 

column chromatography (CHCl3-MeOH, 10:1). Compounds 13 (2.3 mg, CHCl3-MeOH, 

9:1) and 16 (3.4 mg, CHCl3-MeOH, 7:1) were isolated from fractions A16-2 and A16-5, 

respectively, on preparative TLC plates. 

 

Bioassay protocols and statistical methods 
Cytotoxicity Assay: Fractions and isolates were assayed for cytotoxicity against lung 

cancer (A549; ATCC; Manassas, VA, USA), breast cancer (MEA-MB-231 and MCF7; 

ATCC), and liver cancer (HepG2; ATCC) cell lines using established colorimetric MTT 

assay protocols [S1]. Doxorubicin was used as a positive control. Freshly trypsinized cell 

suspensions were seeded in 96-well microtiter plates at densities of 5,000 � 10,000 cells 

per well, and tested compounds were added from DMSO stock solutions. After 3 days in 
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culture, attached cells were incubated with MTT (0.5 Hg/mL, 1 h) and subsequently 

solubilized in DMSO. The absorbance was measured at 550 nm using a microplate 

reader. The IC50 is the concentration of agent that reduced cell growth by 50% under the 

experimental conditions. Results represent the mean of two to three separate 

experiments, each performed in triplicate.  

Assays of superoxide anion generation: Human neutrophils from venous blood of 

healthy, adult volunteers (18 � 32 years old) were isolated with a standard method [S2] 

of dextran sedimentation prior to centrifugation in Ficoll Hypaque gradient and hypotonic 

lysis of erythrocytes. Neutrophils superoxide anion generation was determined by using 

superoxide dismutase (SOD)-inhibitable cytochrome c reduction [S2]. In brief, after 

supplementation with ferricytochrome c (0.5 mg/mL), neutrophils (6 × 105/mL) were 

equilibrated at 37 °C for 2 min and incubated with either control or different 

concentrations of test compounds for 5 min. Cells were activated by formyl-L-methionyl-

L-leucyl-L-phenylalanine (FMLP, 0.1 µM) and phorbol 12-myristate 13-acetate (PMA, 

100 nM) for 10 min. When FMLP was used as stimulant, cytochalasin B (1 µg/mL) (CB) 

was incubated for 3 min before peptide activation. 
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