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Study on Cadalene Compounds Purified from
Zelkova serrata Wood 1 *
- Purification of 7-hydroxy-3-methoxycadalene and Its Distribution in Xylem -

Joon-Weon Choi*? - Sung-Hee Mun*?® - Don-Ha Choi**"
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ABSTRACT

In this study cadalene, which is classified into sesquiterpenes constructed with 15 carbons of
naphthalene skeleton, was isolated from ethanol extracts of Zelkova wood (Zelkova serrata)
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using successive silica gel column chromatography. The purified cadalene compound was
subjected to structural analysis using HPLC, EI-MS and 'H-, "C-NMR. Its molecular weight was
measured to 244 (m/z) and methyl and isopropyl group were attached at Cl and C4 position, as
well as hydroxyl group at C7 and methoxyl group at C3 in the naphthalene skeleton, respectively.
Yield of 7-hydroxy-3-methoxycadalene amounts to 003% based on air dried Zelkova wood
powder. It was distributed only in xylem tissues(only in heartwood) of Zelkova wood, not in

leaves and bark.

Keywords: Zelkova serrata, ethanol extracts, silica gel column chromatography, 7-hydroxy-3-me-
thoxycadalene, sesquiterpene, heartwood
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Zerrata selkova sawdust
(10kg)
| EtOH extraction (3 times x 3, cach 12L)
‘ Conc. EtOH extracts |

Sequential Solvent Fractionation (2L x 3)
& concentration

Hexane Dichloromethane EtOAc
Fraction (31g) Fraction Fraction
Ist Column Eluant Solvent System:
Chromatography: | 1 Hexane(IL)

silica gel (900ml)
column size: 5.5 ¥ 53cm

IL Hex/ EtOAc (95/5, 4L)
L. Hex/EtOAC(90/10, 1L)

V. Hex/EtOAC(80/20, 1L)
V. Hex/EtOAc(50/50,1L)
VI, EtOAc (1L)
Fraction ITI

(cadalene detected by TLC)

2nd Column
Chromatography:
silica gel (300ml)
column size: 3 x 45¢cm

Eluant Solvent System:
I. Hexane (500mL)

I11. Hex/EtOAC(90/10, 1L)
IV. Hex/EtOA¢(80/20, IL)

Cadalene Fraction
(2.9g)

II. Hex/ EtOAc (95/5, 700mL)

Fig. 1. Purification chart of cadalene by successive silica gel column chromatography.
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Table 1. Analytical condition of cadalene by HPLC

Tactramment &%iﬁ?&? ’éé'iugpq?éj ey ﬁ:ﬁﬁ;é
Column Waters symmetry reverse phase CI8 (46 x 250 mm)
Detector UV detector at 280 nm
Mobile phase Starting withtSO% water & 50% AcCN, maintaining for 25 min, linear gradient
0 100% ACCN for 10 min, which was held for 5 min
Flow rate 06 mé/min
Injection volume 20 b

1
y = 0.0003x + 0.1178
R? = 0.9853
_. 075 .
o
e .
@
=
@ 0.5}
]
b=
©
Q
0.25 -
5 , , , )
0 500 1000 1500 2000 2500
HPLC Area

Fig. 2. Calibration curve for quantitative anal-
ysis of 7-hydroxy-3-methoxycadalene.
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T MeE2oAM 'H- 2 PC-NMR (Varian, 500
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JOEL)2 43}t

2.5. LE|L}F 29, HEY Jica 2

2.5.1. 7| =&
Zr B9 R R AR(~10 g)= oldE(100

Fig. 3. 7-hydroxy-3-methoxycaldalene purified
from Zelkova serrata.
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'Fig. 4. HPLC chromatogram (above, left), EI-MS spectrum (above, right), 'H-NMR (below right)
and "*C-NMR spectrum (below left) of 7-hydroxy-3-methoxycaldalene.
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Table 2. Chemical shift of *C-NMR spectrum of 7-hydroxy-3-methoxycaldalene

Carbon No. Chemical shift (ppm) Carbon No. Chemical shift (ppm)
Cl 1316 (0°) 1288
c2 1164 C10 1316
a3 1531 cui 19.7
C4 1257 Cl12 169
G 1257 C13 216
6 1275 Cl4 264
c7 1507 Cl5 264
c8 1067 OMe 570

F1+= aliphatic hydrocarbon2 24 & 30 ppm ©|
slol| A WAEdon, WEA7](OCH) = A3 3H
2 57 ppm ol A 525 veR A
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M
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This signal has exactly
the same UV spectrum
pattern between 400 and
190nm with the previous

signale!!

Ring 9 r

Ring 8 2 i I "

gngg . A = } Heartwood
ng6 — Sapwood

R.ll'lg 3 / 1 1 ] }
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Fig. 5. Cascade of HF’LC chromatograms of hexane fractions obtained from Zelkova wood powder

of annual ring separation.

B Total EtOH Extracts = Cadalene
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Fig. 6. Quantitative variation of ethanol extract
and 7-hydroxy-3-methoxycadalene in 14
year old Zelkova serrate wood.

Z)o W€ 7] (CHs) 7}, 228]aL 4 $13 ¢l isopropyl
717} §-Zg 7123 718 F3 0l w54 7]1(0CH;) <
F2471(0H) 7} Zhz} 39§19k T3 91 ol =] gkl
T-hydroxy-3-methoxycadalene®] +%%& o]F 1 )
Qth B FE] 58S HEUY B8 71539
ok (.03% o]tk T-Hydroxy-3-methoxycadalene-
LE|UF] g QoA AE TAEA e
o, 258 FAMNE JAFANMT EAHE P

I Total EtOH Extracts -+ Cadalene
40 - — 0.015 =

Sapwont '- 1or . i ) : 0.01

| 0.005

Fig. 7. Quantitative variation of ethanol extract
and 7-hydroxy-3-methoxycadalene in 30
year old Zelkova serrate wood.
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