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ABSTRACT: Two depsides, medicinal herb products isolated from the methanol extract of Um-
bilicaria esculenta, inhibited human synovial fluid Phospholipase A, (PLA;) (IC,, of 0.22 and 0.26
mM, respectively). In the course of screening for antiinflammatory compounds from natural pro-
ducts, we successfully isolated two depsides PLA, inhibitory compounds, Orcinol and methyl or-
sellinic acid. The compounds were identified as orcinol and methyl orsellinic acid on the basis of
various NMR studies including 'H, “C and DEPT experiments.
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2 preparative TLCE-S& #AX ¢33 3g&5=2
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AAE E42 EAE 2413517] 91814 ninhyd-
rin, dragendorff's reagent, vanillin, I, vapor,
10% sulfuric acid, phosphorimolybdic acid %
o) ) W& 2AH0). w3, ¥2E B9 &
E ZA 94 Rf zk¢] &A= CHCl,-MeOH(20:1),
hexane-EtOAc(2:1) Z#ell4] silica gel TLCE
AlABlg ek olw) wWAAleke = 10% sulfuric
acid ¥ ferric chloride® A}-g-3lgdth. UV spec-
trum& AAE2L 100% MeOHe| 6.29x10°¢
Me] Fx % =9l t}2 Shimazu UV-260 spec-
trophotometer& o]-£3}o] 400 nmol4 190 nm
74x12] UV spectrum2 $A4 815t
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NMR-$ DMSO-d; 0.6 mio| AAE E48& &
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Dried Umbilicaria esculenta thallus (100g)

80% McOH extraction

concentrated in vacuo

suspended in water and adjusted to pH 9.0
extrated with EtOAc

Organic layer

I concentrated in vacuo

Silica gel column chromatography

eluted with CHCl;:MeOH=10:1, 5:1, 2:1
concentrated in vacuo
suspended in water

CHCl, extraction
1
I [

Organic layer Aqueous layer
| EtOAc extraction
Organic layer
Preparative-TLC Preparative-TLC
| Hexane-EtOAc (2:1) | Hexane-EtOAc (2:1)
G2 (25.1 mg) G3 (92,5 mg)

Fig. 1. Purification procedure of compounds G2
and G3.
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Table 1. Physico-chemical properties of compounds G2 and G3.

G2 G3
Appearance red pale yellow
Molecular weight 124 182
Molecular formula C,H,0, CoH,,0,
Melting point (°C) 106~108 137~139
UV (nm) A MeOH 274, 223 301, 264, 229
TLC* Rf
CHCI,-MeOH (20:1) 0.51 0.32
Hexane-EtOAc (2:1) 0.46 0.12
TLC ecolor reactions
vanillin + +
1, vapor + +
sulfuric acid + +
ferric chloride + +
4-dimethylaminocinnamaldehyde + +
bromocresol green -
ninhydrin - B
Dragendorff's reagent B
25.9° 17.4°

*Silica gel TLC plate 60 Fy, (Merck)

*Senshu pak, ODS-H-2251,(6 x 250) 50%MeOH, 1.2 mi/min, UV210 nm
‘Senshu pak, ODS-H-2251,(6 X 250) 30%MeOH, 1.0 ml//min, UV210 nm
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5% 4 K Table 1).

EI-MS &&} ZA3} BEA}gko] 124M)E AA =)
3, TEENSE fsld G2 3HYgE 23.8mge
DMSO-d; 0.6 ml¢]) $-3)x)7] & 'H 2 “*C-NMR
& 2489, 2 A3 HNMReHE 2.10
ppmell4] methyl proton® 2 Ro)& signalo],
6.01 ppmoi|4] H}8F= methine proton® & Ho]|

Table 2. C and 'H NMR speciral data of com-
pound G2 in DMSO-d;. (300 MHz)

Position d¢ 3y

1 158.2 C
1-OH ‘ 9.08
2 99.6 CH 6.01

3 158.2 C
3-OH 9.08

5 139.0 C
5-CH, 21.1 CH, 2.10

Table 3. *C and 'H NMR spectral data of com-
pound G3 in DMSO-d,. (300 MHz)

Position &¢c .
1 140.9 C
1-COOCH, 170.4 CO0
51.6 CH, 3.81
2 161.7 C
2-OH
3 110.5 CH 6.18
4 161.5 C
-OH
5 100.5 CH 6.18
6 106.8 C
6-CH, 22.2 CH, 2.30
Hj Hy
OOCH;
H H Hi H
Orcinol (G2) Orseltni acid ms!hyl ester (G3)
5-Methyl-1,3-b Dihy ic acid methy! ester

Fig. 2. Struetures of compounds G2 and G3.

£ signalEe] #5=glon], =3 9.08 ppmellA
-OH 32 -NHdA §3l5l= exchangeable pro-
tonEe] #5= gt

®C-NMR ~# 238 243 A7} £ 519 sig-
nalEe] #=59c}. 2 F 21.1 ppm-E methyl &
A2, 99.6, 106.9 ppm-2- methine 42, 139.0,
158.2 ppme sp* 45 ©AUE A 4 e
], 158.2 ppm2] Et4 ¥ chemical shift7} Z x4+
g Ao2 Hol Akl Al glS & 5 U
o} Exjskel] wste] wiagv) FHe] B B§HEo]
symmetrical dimer$ ©|&1 gJ&-g F33 4
91%itHTable 2).

olAte] AMNES +72 MS library 2 Al-
drich Co.2] 'H-, “*C-NMR spectra library
(Pouchert et al, 1993) 2} v]Z 7 &3 Az} 5
A 33%HE<] orcinol(5-methyl-1,3-benzendiol)
7} NMR spectrum 3 #x}5Fo] dA]ghe o 53l
RS2 b G2 31328 orcinol 2 A 33Tt

G3 e A4 F4 2A=G L 24P 4
3} 301, 264, 229 nmojlA] A §<= ¥ =2E v}e}
ulgla, §3-2 187~139°Colct. TLCA oA 2] 2
Aur-e-8- zA}gE A3} vanillin, I, vapor, sulfuric
pgelgtont,

acid, ¥ ferric chlorideel|:

Table 4. Inhibitory;effect of Orcinol and Methyl or-
sellinic acid on phospholipase A, activity

Conc. G2 G3 (Methyl
(ug/mi) (Orcinol) orsellinic acid)
0.5 9.5° 10.7
1.0 14.1 16.7
5.0 30.9 18.9
10.0 34.8 25.6
50.0 71.2 51.2
100.0 86.8 64.8

*inhibition rate (%)

Concentration-dependent inactivation of human
synovial fluid PLA, by Orcinol and Methyl or-
sellinic acid. PLA, (20 ng) was incubated for 20
min. at 37°C in 100 mM Tris-HCl, pH 9.0, 6 mM
CaCl,, 20 nmole substrate in the presence of in-
hibitors. Each value is the mean of duplicate de-
terminations.
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ninhydrin, 4-dimethylaminocinnamaldehyde,
Dragendorff's reagente] &= 24 0 2 1Jeh} A7)
G2 33h&3) S e g Aow 33
=it

G3 33&e EA=-e EI-MS 24| 2|3}
1822 4=l 7£ 4 NMR 24 =3
M M A=A G331E 61 mge
DMSO-d; 0.6 mle)| ¢l & 'H ¢ *C-NMR 2=
E3$ 281t 'H-NMR 24 43} 2.30 ppm
o4 methyl proton, 3.81 ppmol4 methoxy
protone] & =¢jr}. 6.18 ppmell4] meta-cou-
plinggdt 2719) ¥}EE methine proton signalo]
A= .

BC-NMRoj| A= 25 97l|9] carbon signale] 3
5910w, DEPT A% e8] 24 A3l 22.2 ppm
o4 methyl ¥4, 51.6 ppmol|4] methoxy k4,
100.5, 110.5 ppmdiiA sp® methine¥s, 106.8,
140.9' ppmellA sp? 47%+4, 161.5, 161.7' ppm
ol A Abae} A3} sp? 45F ¥, 170.4'ppmol|A]
ester group®] carbonyl ®irv} FE=Fgiv)
(Table 3).

o]AFe] As}Z databasee] ¢J3}e] Mgt Aw}
G3 e acid(2,4-
Dihydroxy-6-methyl-benzoic acid methyl est-
er)s} FUSHFEYL & 5 AP} Fig. 2).

methyl orsellinic

EBIE9| PLA, Xsl&A

Umbilicaria esculenta 25€] %-2]8} orcinol 3}
methyl orsellinic acidE FvlelAA] 49 8%}
) g fejA] AHA|gF group II PLA.Y #2)s}e]
e g A AF= Table 49 2}, Or-
cinol®] PLAyd]| B3t 1C,gk-e 0.22 mMo]glor,
methyl orsellinic acid®] PLA,| 3t 1C,zh-
0.26 mMo]2]t}. Orcinol 4 methyl orsellinic
acid7} PLA; A&l 84§ 2= 718 B 7o) 23}
of 2522 Bhsizict

2 o

Phospholipase A;(PLA)= AJA|ate] 8 34
AEQl odx|& e sn-29 x|l A A|HFAr ester A3}

& 7EElEhe B4R 459 A=l A gl
o] v F23F AEE e oR duFch &
AT E FAE XBAY MEE EX T PLA,
o] Bold AalZae sty & Umbilicaria
esculenta(AH)9] vgte FZE24%e PLA, X
ABUe 2e ¥ AT G2, G3% welseo
dEAe] el U esculentad] vhg F%
e ARopEelEe 229n et A 2
%, I22¥EE ZZ& preparative TLC o) 9}
stol AAlsleleh. A% 2d =g 24 W H, G,
DEPT %29 NMR X3¢ 2jsle] G2 3352
Halzk 124, ¥214] CH0.2] 5-methyl-1,3-
benzendiol(orcinol), G3 #3+&EL2 ERleF 182,
F2pA CH,0.2] 2,4-dihydroxy-6-methyl-ben-
zoic acid methyl ester(methyl orsellinic acid)
sy see E4ssc v el PLA,
A AL ICHe] G29) A% 0.22mM, G3
9] 7% 0.26 mMo|g]t}. 1% o] T3] in
vivo GER A 2 35S AET oA o))
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