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[ABSTRACT] The present study was designed to determine the chemical constituents of the stem tuber of Pinellia pedatisecta. The 
chemical constituents were isolated and purified by various chromatographic techniques, and their structures were elucidated on the 
basis of physicochemical properties and spectral data. Three new alkaloids (compounds 1, 2, and 3) were obtained and identified as 
9-((5-methoxypyridin-2-yl)methyl)-9H-purin-6-amine (1), 4-(2-(2, 5-dioxopyrrolidin-1-yl)ethyl)phenyl acetate (2), and N-(9-((5- me-
thoxypyridin-2-yl)methyl)-9H-purin-6-yl)acetamide (3). These compounds were evaluated for their cytotoxicity against human cervical 
cancer HeLa cells. Compounds 1 and 3 significantly inhibited the proliferation of HeLa cells with IC50 values being 3.02 ± 0.54 and 
7.16 ± 0.62 μmol·L−1, respectively. 
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Introduction 

Rhizoma Pinelliae is the dried stem tuber of Pinellia 
pedatisecta Schott in Pinellia plant, belonging to Araceae fam-
ily [1]. Previous phytochemical investigations on Rhizoma Pine-
lliae have led to the isolation of various types of compounds, 
including amino acids, fatty acids, cyclic dipeptides, and alka-
loids [2-6]. Some of these compounds have been reported to 
exhibit various pharmacological activities, including antitumor, 
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antibacterial, and antiarrhythmic effects [7-11]. Due to the simi-
larity in its appearance with Arisaematis Rhizoma, there is a 
confusion in the usage of the two as medicinal materials to treat 
a variety of diseases, such as cancer, induration, swelling, and 
damp-phlegm [11-12]. In order to differentiate the two plants and 
find out the active components, we carried out a chemical in-
vestigation on the stem tuber of P. pedatisecta. Three new al-
kaloids were isolated in the present study (Fig. 1). Herein, we 
describe the isolation and structure elucidation of these three 
new alkaloids and their cytotoxicity against human cervical 
cancer HeLa cells.  

Results and Discussion 

Compound 1 was isolated as a white powder. The mo-
lecular formula, C12H12N6O, was determined by HR-ESI-MS 
(m/z 257.115 4 [M + H]+, Calcd. for m/z 257.115 1). The 1H 
NMR spectrum (Table 1) of compound 1 in DMSO-d6 indi-
cated one methoxyl at δH 3.79 (3H, s, -OCH3), one methylene 
at δH 5.40 (2H, s, -CH2-), and seven down-field proton signals 
at δH 8.20 (2H, s), 8.10 (1H, s), 7.37 (1H, d, J = 6.0 Hz), 7.26 
(1H, d, J = 6.0 Hz), 7.13 (2H, s). The 13C NMR (Table 1) 
gave 12 signals including 10 aromatic carbons, one methoxyl 
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Fig. 1  Structures of compounds 1−3 

Table 1  The NMR data (600 MHz for 1H, 150 MHz for 13C) of compounds 1−3 (J in Hz) 

1a 2b 3c 
No. 

δH δC δH δC δH δC 

1    149.2   

2 8.10 (1H, s) 152.9 7.03 (2H, d, 8.0) 115.2 8.70 (1H, s) 152.4 

3   6.76 (2H, d, 8.0) 129.1   

4  150.0  130.2  146.2 

5  119.1    121.2 

6  156.4    151.4 

8 8.20 (1H, s) 141.7   8.17 (1H, s) 143.1 

1′  148.1 2.72 (2H, t, 8.0) 32.4  149.1 

2′   3.57 (2H, t, 8.0) 39.7   

3′ 8.20 (1H, s) 137.4   8.25 (1H, s) 137.8 

4′  155.2    155.5 

5′ 7.37 (1H, d, 6.0) 121.7   7.37 (1H, d, 6.0) 121.4 

6′ 7.26 (1H, d, 6.0) 122.9   7.26 (1H, d, 6.0) 123.1 

2″    176.9   

3″, 4″   2.64 (4H, s) 27.8   

-OCH3 3.79 (3H, s) 47.6   3.84 (3H, s) 48.3 

-CH2- 5.40 (2H, s) 56.1   5.47 (2H, s) 55.7 

-NH2 7.23 (2H, s)    8.75 (1H, s)  

-COCH3   2.28 (3H, s) 169.2, 20.8 2.60 (3H, s) 170.8, 25.6 

a recorded in DMSO-d6; 
b recorded in Acetone-d6; 

c recorded in CDCl3 

carbon δC 47.6, and one methylene carbon δC 56.0. Combined 
with 10 degrees of unsaturation, it was suggested that com-
pound 1 had the same skeleton with pedatisectine A [2]. 
Meanwhile, the HMBC experiment exhibited correlations 
from 5.40 (-CH2-) to 122.9 (C-6′), 141.7 (C-8), and 148.1 
(C-1′); 7.23 (-NH2) to 119.1 (C-5); 7.26 (6′-H) to 148.1 (C-1′), 
155.2 (C-4′); 7.25 (5′-H) to 122.9 (C-6′), 137.4 (C-3′) and 
148.1 (C-1′); 8.10 (2-H) to 150.0 (C-4), 156.4 (C-6) (Fig. 2), 
which further proved that compound 1 had an identical skele-
ton as that of pedatisectine A. A comparison between the 
NMR data of compound 1 and that of pedatisecine A demon-
strated that compound 1 had one more signal of methyl group 
than the latter one. After analysis of the HSQC and HMBC 
spectrum, the correlation of compound 1 (Fig. 2) from 3.79 
(-OCH3) to 155.23 (C-4') indicated that the methoxyl group 
was attached to the pyridine ring of the skeleton. The signal 
of δH 7.37 (1H, d, J = 6.0 Hz) and δH 7.26 (1H, d, J = 6.0 Hz) 
showed that the methoxyl group was attached to the C-4'. Thus, 

compound 1 was determined as 9-((5-methoxypyridin-2-yl) 
methyl)-9H-purin-6-amine. 

Compound 2 was isolated as a white, amorphous powder. 

The HR-ESI-MS peak at m/z 284.089 1 [M + Na]+ (Calcd. for 

m/z 284.089 9) indicated its molecular formula to be 

C14H15NO4 with 8 degrees of unsaturation. The 1H NMR 

spectrum (Table 1) of compound 2 in acetone-d6 revealed a 

fragment of -CH2CH2- signals at δH 3.57 (2H, t, J = 8.0 Hz),  

 

 

Fig. 2  The key HMBC (H→C) correlations of the moieties of 
compound 1 
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