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CHEMICAL CONSTITUENTS FROM THE STEMS
OF Liriodendron tulipifera
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and Jin-Cherng Huang?”

Liriodendron tulipifera is a fast growing hardwood tree species native to the United State, which is used for wood and
pulp products [1, 2]. Earlier investigations on the chemical constituents of L. tulipifera dealt with several alkaloids and
sesquiterpenes [3—11]. These studies have shown the isolated products from the stems of L. tulipifera. L. tulipifera was chosen
for further phytochemical investigation. The MeOH extract of the plant was subjected to solvent partitioning and chromatographic
separation to afford 21 pure substances. The chemical constituents in the plants of L. tulipifera were separated with column
chromatography.

Investigation of the MeOH extract of the plants has led to the isolation of 21 compounds, among which are four
alkaloids: liriodenine (1) [12], (—)-anonaine (2) [13], (-)-norglaucine (3), and (-)-glaucine (4) [14]; three lignans: (—)-eudesmin
(5) [15], (+)-syringaresinol (6) [16], and (+)-yangambin (7) [17]; four steroids: [B-sitosterol (8), stigmasterol (9) [18],
B-sitostenone (10), and stigmastenone (11) [19]; and ten benzenoids: methyl 4-hydroxy-2-methylbenzoate (12) [20],
methyl B-orcinol carboxylate (13), methyl haematommate (14) [21], coniferyl aldehyde (15) [22], vanillin (16) [23], vanillic acid
(17) [24], methyl vanillate (18) [25], p-hydroxybenzoic acid (19) [26], syringic acid (20) [27], and 2,6-dimethoxy-p-quinone
(21) [28]. These compounds were obtained and characterized by the comparison of their physical and spectral data (UV, IR,
NMR and MS) with values obtained in the literature. In addition to 5, all of these compounds were found for the first time from
this species.

The specimen of L. tulipifera was collected from Chiayi County, Taiwan in December, 2007. A voucher specimen was
characterized by Dr. Jin-Cherng Huang of the Department of Forest Products Science and Furniture Engineering, National
Chiayi University, Chiayi, Taiwan and deposited in the School of Medical and Health Sciences, Fooyin University, Kaohsiung
County, Taiwan. The air-dried stems of L. tulipifera (9.0 kg) were extracted with MeOH (80 L x 6) at room temperature, and
the MeOH extract (187.5 g) was obtained upon concentration under reduced pressure. The MeOH extract was chromatographed
over silica gel using CH,Cl,~MeOH as eluent to produce seven fractions. Part of fraction 1 (8.33 g) was subjected to silica gel
chromatography by eluting with n-hexane—acetone (50:1) to furnish nine fractions (1-1-1-9). Fraction 1-1 (2.12 g) was
resubjected to silica gel chromatography by eluting with n-hexane—acetone (100:1) and enriched gradually with acetone to
obtain five fractions (1-1-1-1-1-5). Fraction 1-1-1 (0.43 g) was further purified by another silica gel column using n-hexane—
acetone to obtain methyl B-orcinol carboxylate (13) (37 mg). Fraction 1-1-2 (0.81 g) eluted with n-hexane—acetone (60:1) was
further separated using silica gel column chromatography and preparative TLC (n-hexane—acetone (50:1)) to yield methyl-
haematommate (14) (20 mg) and methyl 4-hydroxy-2-methylbenzoate (12) (19 mg). Fraction 1-4 (3.90 g) was resubjected to
silica gel chromatography by eluting with #n-hexane—acetone (50:1) and enriched gradually with acetone to obtain four fractions
(1-4-1-1-4-4). Fraction 1-4-2 (1.92 g) was eluted with n-hexane—acetone (60:1) and further separated using silica gel column
chromatography and preparative TLC (n-hexane—acetone (40:1)) to give vanillin (16) (19 mg) and vanillic acid (17) (15 mg).
Fraction 1-4-4 (1.22 g) was eluted with n-hexane—acetone (40:1) and further separated using silica gel column chromatography
and preparative TLC (n-hexane—acetone (30:1)) to give a mixture of -sitostenone (10), and stigmastenone (11) (0.94 g). Part
of fraction 2 (10.26 g) was subjected to silica gel chromatography by eluting with n-hexane—acetone (30:1), then enriched with
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acetone to furnish six fractions (2-1-2-6). Fraction 2-1 (2.06 g) was resubjected to silica gel chromatography by eluting with
n-hexane—acetone (20:1) and enriched gradually with acetone to give seven fractions (2-1-1-2-1-7). Fraction 2-1-3 (0.26 g)
and fraction 2-1-5 (0.33 g) were resubjected to silica gel CC and purified by preparative TLC to yield p-hydroxybenzoic acid
(19) (6 mg) and syringic acid (20) (9 mg). Fraction 2-3 (1.25 g) was resubjected to silica gel chromatography by eluting with
n-hexane—acetone (40:1) and enriched gradually with acetone to obtain five fractions (2-3-1-2-3-5). Fraction 2-3-3 (1.15 g)
was eluted with n-hexane—acetone (20:1) and further separated using silica gel CC and preparative TLC (n-hexane—acetone
(30:1)) to give (+)-syringaresinol (6) (45 mg) and (+)-yangambin (7) (36 mg). Fraction 2-6 (5.21 g) was further purified on a
silica gel column (400 g, 230400 mesh) using CH,Cl,—~MeOH to obtain a mixture of S-sitosterol (8) and stigmasterol (9)
(1.72 g). Part of fraction 3 (5.91 g) was subjected to silica gel chromatography by eluting with n-hexane—acetone (1:1), then
enriched with acetone to furnish five fractions (3-1-3-5). Fraction 3-2 (2.47 g) was further purified on a silica gel column
using n-hexane—acetone system to obtain eudesmin (5) (27 mg). Part of fraction 4 (2.66 g) was subjected to silica gel
chromatography by eluting with n-hexane—acetone (5:1), then enriched with acetone to furnish six fractions (4-1-4-6). Fraction
4-1 (1.03 g) was further purified on a silica gel column using n-hexane—acetone to obtain (—)-norglaucine (3) (19 mg) and
(-)-glaucine (4) (24 mg). Fraction 4-2 (1.19 g) was resubjected to silica gel chromatography by eluting with n-hexane—acetone
(40:1) and enriched gradually with acetone to obtain four fractions (4-2-1-4-2-4). Fraction 4-2-2 (0.53 g) was resubjected to
silica gel CC and purified by preparative TLC to yield methyl vanillate (18) (9 mg) and coniferyl aldehyde (15) (14 mg).
Fraction 4-2-4 (0.37 g) was eluted with n-hexane—acetone (20:1) and further separated using silica gel CC and preparative
TLC (n-hexane—acetone (30:1)) to obtain 2,6-dimethoxy-p-quinone (21) (3 mg). Part of fraction 5 (7.43 g) was subjected to
silica gel chromatography by eluting with n-hexane—acetone (5:1), then enriched with acetone to furnish six fractions (5-1-5-6).
Fraction 5-2 (2.81 g) was further purified on a silica gel column using #-hexane—acetone to obtain liriodenine (1) (36 mg).
(-)-Anonaine (2) (14 mg) was further purified on a silica gel column using n-hexane—acetone system from fraction 5-3.
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