JOURNAL OF

RODUCT

Subscriber access provided by ISTANBUL TEKNIK UNIV

Kiautschovin, a Novel Sesquiterpenoid
from Euonymus kiautschovicus
Judit Hohmann, and Gabor Gunther

J. Nat. Prod., 1994, 57 (2), 320-323+ DOI:
10.1021/np50104a022 « Publication Date (Web): 01 July 2004

Downloaded from http://pubs.acs.org on April 4, 2009

More About This Article

The permalink http://dx.doi.org/10.1021/np50104a022 provides access to:

. Links to articles and content related to this article
. Copyright permission to reproduce figures and/or text from this article

AC S Pu bl Icatlo n Sournal of Natural Products is published by the American

W High quality. High impact. Chemical Society. 1155 Sixteenth Street N.W., Washington,
DC 20036


http://dx.doi.org/10.1021/np50104a022

320

Journal of Natural Products
Vol. 57, No. 2, pp. 320-323, February 1994
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Department of Pharmaceutical Chemistry, Albert Szent-Gyirgyi Medical University,
H-6720, Szeged, Hungary

ABsTRACT.—Kiautschovin {1}, a novel sesquiterpenoid based on the dihydro-B-agarofuran
skeleton, has been isolated together with eight known compounds of the same type from the fruits
of Euonymus kiautschovicus. The chemical structure of 1 was elucidated on the basis of spectral

analysis, including 2D nmr spectroscopy.

Euonymus kiautschovicus Loes. (syn. E.
patens Rehd.) (Celastraceae) is a little-
known plant species indigenous to east-
ern and central China. From a chemical
point of view, it has not been investigated
previously. As part of our research into
biologically active secondary metabolites
from Celastraceae species, the sesquiter-
pene constituents of E. kiautschovicus were
studied. From the petroleum ether-
soluble extract of the fruits a new sesqui-
terpene ester, kiautschovin {1} and eight
known compounds {2-9} were isolated,
and all belong to the dihydro-B-
agarofuran series.

Kiautschovin {1} was obtained as a
viscous oil. Its molecular formula
C;oH;;0,, was determined by hrfabms
and nmranalysis. Compound 1 exhibited
irabsorption bandsat 1725,1710, 1610,
1450, and 700 cm™ ' and uv maxima at
233,270sh, 276,and 283 nm, character-
istic of ester and phenyl groups. Analysis

of the 'H- and "C-nmr data of 1 revealed
the presence of four acetate ['H nmr: &
1.91, 1.97, 1.99, 2.13, 4 X3H-singlets;
BC nmr: § 169.22, 2X169.72, 170.84,
4X-CO0-,and$20.71,21.00,2X21.29,
4XMel and one benzoate (‘H nmr: &
7.47-8.15, 5H; “C nmr: 8 166.27,
-COO-, and 3 130.20, 2X128.47,
2X129.91, 133.28, -C,H,) ester groups.
The C- and DEPT nmr spectra sug-
gested that the remaining parent skel-
eton consisted of fifteen carbons: three
methyls, six methines, three methylenes,
and three quaternary carbons (see Table
1). The *C-nmr chemical shifc values
indicated a pentasubstituted dihydro-§-
agarofuran skeleton (1). The 'H-nmr spec-
trum of 1 contained signals in the region
8 4.49-6.80 ppm, which indicated es-
terification at C-1,C -6, C-8,C-9,and C-
15 (2).

The relative configuration of 1 was
elucidared via a NOESY nmr experi-
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ment. The methyl proton signal at 1.55
ppm (H-13) correlated with the proton
signals at 8 5.65 ppm (H-8) and 3 5.52
ppm (H-9). Proton H-8 therefore has
equatorial, while proton H-9 has axial
stereochemistry. The cross-peaks between
H-9 and H-1, H-15 and H-6, and H-15
and H-14 confirmed the axial orientation
of H-1, H-6 and the 14-methyl group.
The ester group distribution was deter-
mined on the basis of the NOESY spec-
trum. Thus, observation of the cross-
peak between H-12 and one acetyl me-
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thyl signal (8 2.13 ppm) indicated an
acetate group at C-6, while the correla-
tion between the ortho-benzoyl protons
and H-6 suggested the location of an
aromatic ester on C-8. The positions of
the ester groups were unambiguously
established by means of a COLOC nmr
experiment. The long-range couplings of
the carbonyl carbon signals at § 169.72,
169.72, 169.22, and 170.84 ppm with
the proton signals at 8 5.37 (H-1), 6.80
(H-6),5.52(H-9),4.62,and 4.49 (H-15)
ppm and the acetyl methyl signals at &

TABLE 1. 'H- (400 MHz) and ’C- (100 MHz) Nmr Spectral Data of Kiautschovin [1}.*
Atom 8, (J=Hz) S¢ Atom 8, (J=Hz) 8¢

1 o 5.37dd(11.8,4.8) 79.63 Benzoyl

2 1.80 m 2298 || 1", ...l — 130.20
1.7l m 26" . 8.15d(7.2) |129.91

T 222m 2626 || 3'5" ... . 7.59¢(7.5) 128.47
1.46 m 4 7.47 ¢ (7.9) 133.28

4. 225 m 3327 || C=0O........ — 166.27

S — 90.58 || 1-0Ac

6 i 6.80s 74.86 || Me .......... 1.91s 21.00

T 2.53 d (4.0) 5346 || C=0O ........ — 169.72

8 i 5.65dd (5.7, 4.1) 70.97 || 6-0Ac

9 5.52d(5.6) 7213 || Me ... 2.13s 21.29

10 .0 it — 5026 || C=0........ — 169.72

15 SR — 80.85 || 9-OAc

12 0000 1435 3035 || Me .......... 1.97s 20.71

13 ... 1.55s 2464 || C=0 ........ — 169.22

4 ..., 0.95d(7.5) 14.97 || 15-0A¢

15 oot 4.49,4.62 60.97 || Me .......... 1.99 s 21.29
AB q(13.2) cC=0 ........ — 170.84

*CDCl, as solvent, TMS as internal standard.
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1.91,2.13,1.97,and 1.99 ppm showed the
presence of acetyl groups on C-1,C-6,C-9,
and C-15, respectively. The carbony! car-
bon signal at 8 166.27 ppm was correlated
with the proton signals at 8 8.15 ppm
(benzoyl ortho protons) and 8 5.65 ppm
(H-8); this confirmed the benzoyloxy group
on C-8. The COLOC spectrum of 1 re-
vealed the connectivities of C-5 to H-14,
H-7,and H-15,C-10to H-8and H-9,and
C-11 to H-12, H-13, and H-6, which
established the chemical shift assignments
of the quaternary carbons.

With regard to all of the above data,
the structure of kiautschovin was formu-
lated as 1. The complete assignments of
all *H- and C-nmr signals were deter-
mined from the HETCOR and 'H-'H
COSY nmr spectra (Table 1). Kiauts-
chovin [1} is the first ester derivative of
1B,6,8B,9B,15-pentahydroxydihydro-
[B-agarofuran whose structure has been
completely elucidated.

Eightknowndihydro-B-agarofurans
[2-91 were also isolated from the fruit of
E. kiautschovicus, and identified on the
basis of their '"H-nmr data. All com-
pounds were previously reported as me-
tabolites of the Ewomymus genus (2—4).
The insect antifeedant activity of com-
pounds 3 and 6against Spodoptera littoralis
was recently reported (5). Considering
the previously documented insecticidal,
cytotoxic, and anti-tumor-promoting ac-
tivities of dihydro-B-agarofuran deriva-
tives (6-8), the isolated compounds 1-9
seem worthy of biological studies.

EXPERIMENTAL

(GENERAL EXPERIMENTAL PROCEDURES.—IH-
nmr, °C-nmr, DEPT, and 2D nmr spectra were
recorded on a Bruker AM-400 nmr spectrometer
with CDCl, as solvent and TMS as internal stan-
dard. Uv spectra in MeOH were obtained on a
Specord UV-VIS spectrophotometer. Ir spectra
were determined on a Specord 75 instrument
(KBr). Mass spectral measurements were carried
out on a VG ZAB2-SEQ tandem mass spectrom-
eter operating at 30 kV in a NOBA matrix in the
positive-ion mode. Cc was performed over a polya-
mide (Macherey-Nagel, 0.05-0.16 mm) column.
For prep. tlc, Si gel 60 F,,, (Merck) plates and the
following developing systems were used: (a) cyclo-
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hexane-CH,Cl,-EtOH (40:60:1), (b) C;H,-EtOAc
(4:1), (¢) cyclohexane-EtQAc-EtOH (120:30:1).
Hplc was carried out on a normal-phase column
(BST SI-100-S; 5 pm, 200X7 mm), with cyclo-
hexane-EtOAc-EtOH (60:30:1) as eluent.

PLANT MATERIAL.—The fruits of E.
kiautschovicus were collected in September 1991
from the Nursery-Garden of the Town Planning
Council, Veszprém, Hungary, and identified by
Prof. Dr. Gébor Schmidt (University for Horticul-
ture and Food Industry, Budapest, Hungary). A
voucher specimen is deposited at the Department
of Pharmacognosy, Albert Szent-Gyérgyi Medical
University, Szeged, Hungary.

EXTRACTION AND ISOLATION.—The fresh
fruits (147 g) of E. kiautschovicus were extracted
with MeOH at room temperature. The crude
extract was concentrated /n vacuo and partitioned
between petroleum ether and H,0. On evapora-
tion, the organic phase gave a residue (3.0 g),
which was chromatographed over a polyamide
column with mixtures of MeOH/H,O as eluents.
The fractions obtained with MeOH-H,O (1:1)
were further purified by prep. tlc using solvent
systems (a) and (b), and hplc to yield compounds
1 (26 mg), 2 (66 mg), 3 (59 mg), 5 (5 mg), 6 (8
mg), 8 (16 mg), and 9 (13 mg). From fractions
eluted with MeOH-H, O (3:2) after repeated prep.
tlc [solvent systems (a) and (c)} compounds 4 (7
mg) and 7 (2 mg) were isolated.

Kiautschovin {11—The compound was ob-
tained as a viscous oil: {a}’D —50.7° (¢=0.34,
CHCL,); uv A max 233 (€ 14000), 270 sh (€ 2300),
276 (€ 2400), 283 (€ 2200) nm; ir v max 2900,
2830, 1725, 1710, 1610, 1450, 1440, 1360,
1290, 1270, 1220, 1090, 1080, 1020, 700 cm ™
fabms m/z575{M+H]",533{(M+H)—CH,CO},
515{(M+H)—CH,COOH]",453 {(M+H)—PhCOOH] ",
393 {(M+H)—PhCOOH-CH,COOHY", 333
[(M+H)—PhCOOH—-2XCH,COOH]", 273
[(M+H)~PhCOOH—-3XCH,COOH]", 105
[PhCO}"; hrmsm/z 575.2497 (caled for C,oH,, 0,
5$75.2492) [M+H]";'Hand "’C nmr, see Table 1.
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