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Abstract-From the methanolic extract of leaves of Alangium platanifolium var. trilobum, henryoside, 2,6-dihydroxy- 
benzoic acid and alangifolioside, along with five known flavonol glycosides were isolated. 

INTRODUCTION 

AIangium platanifolium Harms var. trilobum Ohwi is a 
deciduous shrub widely distributed in Japan. Another 
member of the genus, A. lamarckii Thwaites is an Indian 
medicinal plant, and is the only known source of ipecac 
alkaloids outside the Rubiaceae [l-3]. This plant also 
contains alangiside: a monoterpenoid lactam glucoside 
[4]. In a previous paper, we reported the isolation and 
the structure elucidation of 7-0-acetylloganic acid from 
the stem barks of A. pkztanifolium var. trilobum [S]. In the 
course of a continuing investigation, we have isolated 
several flavonol glycosides (l-5) 2,6-dihydroxybenzoic 
acid (6), henryoside (7): the ester of 2-O-glucopyranosyl- 
2,6-dihydroxybenzoic acid and salicin (8), and alangifol- 
ioside (9): a diphenylmethylene derivative from the leaves 
of this plant. This paper describes the isolation and 
structure elucidation of these compounds. 
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RESULTS AND DISCUSSION 

The n-butanol soluble fraction of the methanol extract 
of the leaves of A. platanifolium var. trilobum was separ- 
ated by Diaion CC and compounds were purified by the 
combination of silica gel CC, droplet counter-current 
chromatography (DCCC) and Sephadex LH-20 CC. 

Compounds l-5 were obtained as yellow needles and 
‘H and ’ 3C NMR spectra of these compounds indicated 
that these are flavonol glycosides. Comparing physical 
date with the reported values, these were determined to 
be astragalin (l), nicotoflorin (2), clitorin (3), kaempferol 
3-0-dirhamnopyranosylglucoside (4) and quercetin-3-0- 
dirhamnopyranosylglucoside (5). 

Compound 6 was obtained as colourless needles. The 
‘H NMR spectrum (CD,OD) showed a doublet signal at 
66.27 (2H) and a triplet signal at 67.12 (H), and 
13C NMR (CD,OD) showed four signals for an aromatic 
ring (see Experimental and Table 1) and a carboxylic 
group. Although these data suggested 6 was 2,6-dihy- 
droxybenzoic acid, melting points and other physical 
data were not identical with those of an authentic sample, 
presumably because of salt formation. After 6 was passed 
through Dowex 50W x 8 and crystallized from water, the 
resulting crystals were identical with an authentic sample 
of 2,6-dihydroxybenzoic acid in all aspects. 

Compound 7 was obtained as colourless needles, anal- 
ysed for C,,H,,O,, by HR-FABMS. The IR spectrum 
showed the presence of an aromatic ester bond (1710, 
1650 and 1240cm-‘) and aromatic rings (1610 and 
1491 cm-i). The H-H and C-H COSY spectra suggested 
the presence of two aromatic rings and of seven aromatic 
protons. One unit of the aromatic ring carbons and 
protons exhibited the similar NMR pattern to 6 and the 
NMR signals of the other unit resembled salicin (8) 
(Table 1). Accordingly, 7 is 2-0-glucopyranosyl-2,6-dihy- 
droxybenzoic acid ester linked to the carbinol group of 
salicin, namely henryoside, which has been isolated from 
Viburnum henryi [6]. The reported physico-chemical 
data of henryoside were identical with 7. 
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Table 1. “CNMR data of compounds 6-8 (DMSO-d,, Table 2. 13C and ‘HNMR data of compound 9 (CD,OD, 
100 MHz) 100 MHz and 400 MHz) 

Carbon number 6 7 8 

la 101.8 111.9 
2a 160.3 155.3* 
3a 107.2 105.3 
4a 135.1 131.0 
5a 107.2 109.2 
6a 160.3 155.2* 
la 172.3 165.8 
lb 125.3 
2b 154.3* 
3b 114.5 
4b 128.4 
5b 121.7 
6b 127.5 
lb 61.2 

glucose 

1,l’ 100.2, 100.9 1 101.4 
2,2’ 73.2 2 73.3 
3,3’ 76.4, ‘16.6 3 76.4 
4,4’ 69.5 4 69.6 
5,5’ 71.0 5 76.9 
6,6’ 60.6 6 60.7 

131.3 
154.6 
114.8 
127.3 
121.7 
127.6 

58.2 

*Signals may be interchanged. 

Compound 9 was obtained as colourless needles, 
analysed for C20H22010 by HR-FABMS. The IR spec- 
trum showed the presence of an aromatic carboxylic acid 
(1670 cm-‘) and aromatic rings (1625 and 1490 cm-‘). 
The 13CNMR spectrum (CD,OD) of 9 showed six sig- 
nals for /?-glucopyranosyl moiety, one methylene, one 
carboxylic acid and 12 aromatic carbons. Among the 12 
aromatic carbon signals, six signals appeared as singlets, 
three of which were assigned to the oxygen substituted 
carbons by taking account of their chemical shifts. The 
chemical shifts of oxygen substituted carbons indicated 
that these were not in the vicinal positions each other. 
The ‘HNMR showed protons for glucosyl moiety and 
an isolated methylene, and six protons on the aromatic 
rings. The H-H COSY spectrum revealed the relation- 
ships of all six aromatic protons, such as two protons 
(66.20 and 6.99) are located ortho to each other and the 
other four protons are adjacent to each other. The C-H 
COSY spectrum confirmed the relation between proton 
and carbon atoms shown in Table 2. 

The precise structure of 9 was determined by inspec- 
tion of C-H long-range couplings by a non-decoupled 
‘%ZNMR experiment. In the non-decoupled ‘%NMR 
spectrum of 9 in methanol-d,, the carbonyl carbon ap- 
peared as a singlet, suggesting that no proton is located 
within the range of two or three bond distances from the 
carbon and it must be placed at C-la. The carbon signal 
at 6 103.9 (C-la) appeared as doublet (.I =5 Hz), indi- 
cating that the carbon is located in the positions where 
only one long range coupling (C-la with C-Sa-H) is 
allowed. Thus the two aromatic rings must be connected 
at C-3a and C-lb through a methylene bridge. The meth- 
ylene carbon (C-7b) (t, J = 129 Hz) was further split as 
triplet by the long-range coupling (J = 5 Hz) with C-4a-H 
and C-6b-H. The C-3a (6118.6) signal appeared as a 

Carbon number 
and proton(s) at ‘3C ‘H 

la 103.9 (s) 
2a 160.5 (s) 
3a 118.6 (s) 
4a 135.8 (d, 156) 
5a 106.6 (d, 161) 
6a 161.3 (s) 
7a 179.9 (s) 

lb 118.6 (s) 
2b 156.9 (s) 
3b 116.2 (d, 160) 
4b 128.0 (d, 159) 
5b 123.3 (d, 161) 
6b 131.3 (d, 159) 
7b 29.6 (t. 129) 

6.99 (d, 8.5) 
6.20 (d, 8.5) 

7.13 (dd, 7.6, 1.6) 
7.11 (td, 7.6, 1.6) 
6.89 (td, 7.6. 1.6) 
7.07 (br, d, 7.6) 
3.89 (d, 15.5) 
3.95 (d, 15.5) 

glucose 

102.8 (d, 160) 4.90 (d. 7.3) 
75.0(d, 146) * 
77.9 (d, 141) * 
71.4(d, 145) * 
77,9(d, 141) * 
62.6 (t, 143) 3.70 (dd, 5.1, 12.1) 

3.89 (dd, 1.8, 12.1) 

Values in the parentheses are multiplicities and coupling 
constants in Hz. 

*Signals overlapped each other. 

quartet, actually a triplet of doublet, coupled with meth- 
ylene protons (J = 7 Hz) and C-Sa-H (J = 7 Hz), and the 
C-6b (6 131.3) signal was split as a quartet (actually t, d) of 
doublets, coupled with methylene protons (J= 7 Hz), C- 
4b-H (J = 7 Hz) and C-Sb-H (J = 2 Hz). The non-decoup- 
led spectrum was also used for the assignments of the 
carbon atoms bearing an oxygen function. The carbon 
signals, resonated at 6 161.3 with a long-range coupling of 
d, d (J= 11, 2 Hz) was assigned to C-6a, and at 6 160.5 
with a long-range coupling oft, d (J = 10,5 Hz) was to C- 
2a. Whereas the multiplet signal (S 156.9) was reasonably 
attributed to C-2b, since complicated long-range coup- 
lings were at least expected between methylene protons, 
C-3b-H, C-4b-H and C-6b-H. 

This structure was further confirmed by measurement 
of difference NOE spectrum. When irradiated at meth- 
ylene protons, 63.89 and 3.95, the intensities of two 
aromatic protons, a doublet at 66.99 and a broad doublet 
at 67.07, were significantly enhanced. The glucose pos- 
ition was also determined by this experiment. Since the 
irradiation of the anomeric proton at 64.90 caused the 
increment of signal of an aromatic proton at 67.13 (d, d), 
glucose is attached at the C-2b-hydroxyl group. This 
glucose must be in P-D series, because the anomeric 
proton signal appeared as a doublet (J = 7 Hz) and the 
sign of rotation power of this compound is minus. Thus 
the structure of this compound is 9 and is named alangi- 
folioside. The structure was further confirmed by acetyl- 
ation and methylation when it gave a hexaacetate methyl 
ester. 
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‘H and 13CNMR: see Table 2. (Found: C, 55.14; H. 5.45. 2. 
C,,H,,0,,.1/2H,O requires: C, 55.68; H, 5.37%). 3. 

Alangifolioside hexaacetate methyl ester. About 6 mg of com- 
pound 9 was treated with Ac,O-pyridine at 20” overnight, 
followed by ethereal CH,N,. The reaction mixture was evapd to 
dryness and purified by prep. TLC (6 mg) (silica gel, developed 
with C,H,-Me,CO, 4: 1 and eluted with CHCl,-MeOH, 19: 1). 
EIMS m/z (rel. int.): 688 (i 1) [Ml’, 657 (< l), 615 (< l), 331 
(25), 169 (lOO), 109 (56), 43 (71); HR-EIMS m/z: 688.1973 [M]’ 
(C33H3601b requires: 688.2002), 657.1798 ([M -MeO]+. 

C,,H&,s requires: 657.1818), 615.1729 [[M-MeO- Ac 

4. 

5. 

6. 

I. 

(ketene)]+, C,0H3,0,, requires: 615.1714],331.1047 [Glc(Ac)a 
oxonium ion, 331.1028 calcd. for C,,H,,O,]; ‘HNMR 
(CDCl,): S 1.90, 2.02. 2.05, 2.07 (3H each, alcoholic AC x 4), 2.23, 
2.26 (3H each, s, phenolic AC x 2), 3.80 (H, d, J = 10 Hz), 3.84 (3H, 
s),3.85(H,d,J=lOHz),4.16(H,dd,5=12,2Hz),4.27(H,dd,J 
= 12. 5 Hz), 5.10-5.30 (5H, sugar protons), 6.90-7.05, 
7.17 -7.21 (6H, aromatic protons): 13CNMR (CDCI,): 620.4, 
20.6 (Acx6). 29.2, 52.3. 61.9, 68.4, 71.1, 72.1, 72.8, 99.2, 115.4, 
120.8, 123.6, 127.8, 128.7, 130.9, 131.7, 133.2, 148.0, 154.5 x2, 
168.4, 169.1~2, 169.3~2, 170.2, 170.5. 

8. 

9. 

10. 
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