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31-Hydroxycarboxyacetylquercinic acid, a lanostenoid hydroxy acid has been isolatéd étickinsiiby sol-

vent extraction, silica gel column chromatography and recrystallization. The structure of this compound has
been determined to be 31-hydroxycarboxyacetylquercinic acid by a combination of spectral data and by HM-
BC. This compound showed antimicrobial activities against human pathogenic fungi and bacteria.

Introduction The proton nuclear magnetic resonant¢NMR) spec-
trum atd 3.45 and 3.52 due to a oxygenated methylede,
D. dickinsiibelonging to Polyporaceae family is known as 4.69 due to a oxygenated methide.61 and) 3.13 due to
an annual red-root fungi. The triterpene acids in fungi weranethine protons along with two sec-methyl and fieg
investigated mostly about &8oderma licidumand many  methyl signals. Thus, this compound estimated to be a deriv-
hydroxy derivatives have been reportddTrametoside, ative of lanostene containing the hydroxyl group. Fia
dehydrotumulosic acid, carbomethoxyacetylquercinic acidNMR spectrum showed 34 carbon signals which are corre-
methylester, quercinic acid methylester, carbomethoxysponded to four carbonyl carbons, six quaternary carbons,
acetylquercinic acid, carboxyacetylquercinic acid and poly-six methine carbons, eleven methylene carbons and seven
porenic acid C as bioactive substances in this mushroommethyl carbons. Two quaternary carbon signalé 484.8
have been reportéfl but 31-hydroxycarboxyacetylquer- andd 135.5 indicated to exist a double bond between C-8
cinic acid was not reported. and C-9. These physicochemical properties of this com-
In order to develop the bioactive substances, we purifieghound resembled that of 24S, 25%-crboxyacetylquer-
the carboxyacetylquercinic acid from the fruit bodyDof  cinic acid, which were purified and elucidated its structure in
dickinsii as antibiotics and anti-tumour components. In thisour laboratory. However, it showed only one difference of a
study, we report the method of isolation, structure elucidasignal due to a hydroxymethylene group instead of a methyl
tion and antimicrobial activities of 31-hydroxycarboxy- group in carboxyacetylquercinic acid.
acetylquercinic acid. All of carbons and major protons were matched by the
Heteronuclear Multiple Quantum Correlation (HMQC) exper-
iments. The long-range C-H couplings were observed by
Heteronuclear Multiple Bond Coherence (HMBC) experi-
ments as shown in Figure 1 and 2. The carbon signdls at
169.0,0 46.1 andd 37.5 showed correlations with methine
proton atd 4.69 (1H, dd,) = 2.6, 2.6) and the carbon signals
at546.1,637.5 and) 28.0 showed correlations with methyl
protons av 0.91 (3H, s). From these results, it revealed con-
nection of carboxyacetyl group at C-3. The carbon signals at
0135.5,046.1,637.6 andd31.5 correlated with a proton at
0.95 (3H, s) and the carbon signal®4a34.8,0 50.5 andd
45.4 correlated with a proton at0.95 (3H, s). Thus, we
Results and Discussion defined the environments around C-8 and C-9. The carbon
signals at 45.4 andd 31.6 showed correlations with a pro-
This compound was yellowish amorphous solid and deducetbn atd 0.78 (3H, s), the carbon signalsé1.0, 50.8,0
to be a derivative of triterpenoid or steroid by the results 060.4,4 33.7 andd 16.2 showed correlations with a proton at
coloring reactions showing positive reactions against sulfu.94 (3H, dJ = 6.3) and the carbon signal&89.7 showed
ric acid, b-vapor, anisaldehyde-sulfuric acid, ferric chloride, correlations with a proton ai 2.06 (1H, m), respectively.
antimony chloride(lll)-acetic acid, picric acid-perchloric Thus, we defined the environments around C-18 and C-21.
acid, tungstophosphoric acid awmdnaphthol-sulfuric acid The C-17 side chain was also determined by combined
reagent but negative reactions against ninhydrin and dragespectral methods. The binding position of hydroxymethyl-
droff’s reagent. The compound showed strong absorption ane group was determined ¥y-'H COSY experiments. H-
206 nm €=5,410) in its UV spectrum and infrared (IR) 27 (5 1.28) was spin coupled with H-25 2.61), H-24 §
absorption bands were exhibited to be hydroxyl (3,406)cm 3.13) was spin coupled with H-25, two protons of H-81 (
carbonyls (1,734, 1,716) and double bond (1,68%)cm 3.45 andd 3.52) long-range spin coupled with H-24. Thus,
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Figure 1. HMBC spectrum 31-hydroxycarboxyacetylquercinic acid purified fidaedalea dickinsiidissolved in a mixed solutiong o
CDCl; and CB OD.
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Table 1 Antimicrobial activities of 31-hydroxycarboxyacetylquer-
cinic acid purified fronDaedalea dickinsii

Strain Inhibition
(mm)
Microsporium canis 12
Cyrptococcus neoformans 10
Candida albicans 12
Bacillus licheniformis 10
Bacillus subtilis 9
Staphylococcus epidermidis 12
Staphylococcus aureus 11
Figure 2. HMBC key correlations (CH) of 31-hydroxycarboxy- Pseudomonas aeruginosa 14
acetylquercinic acid purified frofdaedalea dickinsii Serratia marcescens 10
Providencia rettigeri 12

the partial spin system was determined to be -CHYCH Disc diameter: 8 mm, Loading sample: j@fidisk.
CH(CHOH)- and confirmed by HMBC experiments.

From these results, we confirmed that the structure of thismanscausing meningitind Microsporum caniscausing
compound was a 31-hydroxycarboxyacetylquercinic aciddermatophytosis as a fun@acillus licheniformisBacillus
along with molecular modeling. subtilis causing pneumonitis and conjunctivitiStaphylo-

The mass spectrum gave the iong 525, 465, 450, 354 coccus epidermidiscausing endocarditisPseudomonas
and 309 represent succesive loses of MHEOOH, M-  aeruginosacausing septicemia anBrovidencia rettigeri
H.0-a, M-HO-CHs-a, M-H,O-COOH-a and M-bD-CHs- causing urinary infectidfias a bacteria.

a-b from molecular iom/z588, so we reconfirmed above
structure. Experimental Section

Chairul et al. (1990¥ only reported this compound from
IndonesiarGanodermaspecies and to have anti-tumour pro- General. NMR spectra were taken on a Varian Unit 500
moting activity. However, there is no informations available (500 MHz) spectrometer in CD£ind CROD solutions,
from other fungi and a living thing. chemical shift values were recorded with respect teSle

A biological activity of this compound as antibiotics was Proton and carbon NMR were measured at 500 and 125
determined using the disk diffusion meth@thble 1). When  MHz, respectively. UV spectrum was taken on HP8452
we examined that it showed antimicrobial activities againsspectrophotometer in ethanol. Optical roration was mea-
Candida albicangausing candidasi§yrptococcus neofor-  sured in ethanol on a JASCO DIP-4 automatic polarimeter at
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20°C. IR spectrum was recorded on a Bomem 100 spectrat5.4 (C-13), 50.8 (C-14), 31.4 (C-15), 29.4 (C-16), 51.0 (C-
photometer mixed with KBr. Mass were obtained VG 70-17), 16.2 (C-18), 19.4 (C-19), 33.7 (C-20), 24.6 (C-21), 50.4
VSEQ (ionization voltage 70 eV) using a direct inlet system.(C-22), 210.4 (C-23), 55.5 (C-24), 39.7 (C-25), 180.2 (C-
Melting point was measured on a Melt Temp. Il apparatu®6), 16.1 (C-27), 22.3 (C-28), 28.0 (C-29), 20.3 (C-30), 42.6
and is reported uncorrected. All solvents were used spectréC-31), 169.0 (C-1'), 45.4 (C-2), 170.3 (C-3%4 NMR
grade or were distilled prior to use and media of sabourau¢(CDCl;+ CD;OD): 0.78 (H-18, 3H, s), 1.06 (H-19, 3H, s),
and meuller-hinton were purchased Difco co. 0.94 (H-21, dJ=6.3), 1.27 (H-27, 3H, dl = 7.2) 0.95 (H-

Collection and identification of mushroom Materials 28, 3H, s), 0.91 (H-29, 3H, s), 0.95 (H-30, 3H, s), 3.45 (H-
of D. dickinsiiwere collected Taebaek mountain (Kangwon 31, 1H, dd,J=9.9, 7.3), 3.52 (H-3,1 1H, dd,J= 9.9, 8.8),
Do, Korea) in August, 1998. The genus of the mushroont.69 (H-3, ddJ = 2.6, 2.6), 1.58 (H-17, 1H, m), 2.06 (H-20,
was identified by Ji-Yul Lee (Institute for Genetic Engineer- 1H, m), 3.13 (H-24, 1H, dd,= 8.6, 7.3), 2.61 (H-25, 1H, dt,
ing, Konkuk University, Korea). J=8.6,7.2),3.34 (H-2', 2H, s).
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