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A novel bisbenzylisoquinoline alkaloid from Lindera aggregata
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A novel bisbenzylisoquinoline alkaloid, linderegatine (1), as well as two known isoquinoline alkaloids (+)-reticuline
(2) and pallidine (3) were isolated from the roots of the Chinese medicinal plant Lindera aggregata. Their structures
were determined on the basis of extensive spectroscopic studies.
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Lindera aggregata (Sims.) Kosterm. [L. strychnifolia (Sieb.
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and tannins8 are the four main active components of
L. aggregata
effects on rheumatoid arthritis.9

1), together
)-reticuline (2)

and pallidine (3
the roots of L. aggregata.

Linderegatine (1
Its molecular formula, C35H34N2O7
basis of a positive HRESIMS pseudo-molecular ion peak at m/z
595.2431 [M H] (calcd for C35H35N2O7 , 595.2439). This

of unsaturation. The UV spectrum of 1
max 288, log 4.87)

10 The IR spectrum
)

) groups. The 1H NMR
spectrum of 1

3.90 (3H, s), 3.78 (3H, s), 3.74 (3H, s),
6.48–7.91 and one

CH–N proton at 4.45 (1H, t, J
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a total of 35 carbon signals could be discerned, including

signals at 133.6, 117.0 indicated a 1,4-substituted benzene
ring. The structure of 1
2D NMR data.

assignment of all the protons to their associated carbons. The

2-10,14/C- , H2-10,14/C-12, H2-10,14/
C-14,10, H2-11,13/C-9, H2

2-4/C-5, H2-4/C-8a,
H-5/C-4, H-5/C-8a, H-5/C-7, H-8/C-1, H-8/C-6 and H-8/C-4a

H-3'a, 3'b/C-1', H-3'a, 3'b/C-4a', H2-4'/C-8a', H-5'/C-4', H-5'/
C-7', H-5'/C-8a', H-8'/C-6', H-8'/C-1', H-8'/C-4a'. The presence

',
H-10'/C-12', H-10'/C-14', H-14'/C- ', H-14'/C-10', H-13'/C-

the 13C NMR chemical shifts of similar structures11,12

13C NMR spectrum of 1 in CD3OD/CH3OH

for 1 (–16°) indicated an R 13 On the
basis of the above deduction, the structure of linderegatine (1)

Linderegatine (1
to be isolated from L. aggregata
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The structure of the alkaloids 2 and 3 )-
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the literature.
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Fig. 1 Structure of alkaloids 1–3.
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carried out on a Finnigan LC QDECA

Shanghai, People's Republic of China). Silica gel (200–300 mesh)

18 reverse-phased silica
gel (150–200 mesh, Merck), MCI gel (CHP20P, 75–150 m,
Mitsubishi Chemical Industries Ltd.) and Sephadex LH-20 gel

Plant material

Chinese Medicine Sliced Tablets, Hangzhou, Zhejiang province,
P. R. China.A sample has been deposited in Institute of Modern Chinese

The air-dried and ground root material (5.0 kg) of L. aggregata

dissolved in 1l of H2

EtOAc (1l
2CO3

EtOAc (1l 3) to obtain 32 g of crude alkaloids. The crude alkaloids
2O–EtOH, 1 :0-0 : 1) to give six

(CHCl3–CH3
EtOH) and a Sephadex LH-20 gel column to give compound 3

(CHCl3–CH3
CH3OH–Et2NH, 20 : 1 : 0.1) to give compound 2 (68 mg). Fraction

3–CH3OH, 25 : 1 and EtOAc–CH3OH–Et2NH, 15 :1 :0.1
to give linderegatine 1 (18 mg)

Linderegatine (1 ]D
20 –16°(c 1.0,

MeOH); UV (MeOH) max nm (log ): 207 (5.30), 288 (4.87); IR
max cm 3405, 2932, 1712, 1593, 1510, 1276, 1020, 780;

1H NMR, 13C NMR, Table 1; ESIMS (positive) m/z 595 [M H]
(100); (negative) m/z 593 (100); HRESIMS (positive) m/z 595.2431
(calcd for C35H35N2O7 , 595.2439).
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Fig. 1 Structure of alkaloids 1–3.

Table 1 1H (400 MHz) and 13C(100 MHz) NMR data of 1 in CD3OD

No. H (multi, J in Hz) C No. H (multi, J in Hz) C

1 167.8 1' 4.45 (t, 6.1, 8.0) 57.3
3 3.79 (2H, m) 47.8 3' a 3.37 (1H, m)

b 3.15 (1H, m) 40.6
4 2.83 (2H, m) 26.0 4' 2.89 (2H, m) 26.9
4a 131.4 4'a 124.6
5 6.90 (1H, s) 111.9 5' 6.68 (1H, s) 112.6
6 152.6 6' 148.8
7 146.4 7' 146.2
8 6.67 (1H, s) 114.4 8' 6.48 (1H, s) 114.4
8a 120.3 8a' 126.4

194.4 ' a 3.25 (1H, dd, 14.0, 6.1)
b 3.03 (1H, dd, 14.0, 8.0) 40.7

9 130.3 9' 130.8
10, 14 7.91 (2H, d, 8.8) 133.6 10' 6.93 (1H, s) 124.8
11, 13 6.91 (2H, d, overlap) 117.0 11' 144.0
12 165.0 12' 152.3
6-OCH3 3.90 (3H, s) 56.5 13' 7.13 (1H, d, 8.4) 114.6

14' 7.20 (1H, d, 8.3) 128.7
6'-OCH3 3.78 (3H, s) 56.3
12'-OCH3 3.74 (3H, s) 56.3

http://dx.doi.org/10.3184/030823408X320674

