JOURNAL OF

RODUCT

Subscriber access provided by ISTANBUL TEKNIK UNIV

Two New Sesquiterpenoids
from Celastrus rosthornianus
Tu Yong Qiang, Tan Zhen, Wu Tong Xing, and Zhang Gong Chen

J. Nat. Prod., 1992, 55 (1), 126-128+ DOI:
10.1021/np50079a018 ¢ 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/np50079a018 provides access to:

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

ACS Publications

. . R Journal of Natural Products is published by the American
High quality. High impact. Chemical Society. 1155 Sixteenth Street N.W., Washington,
DC 20036


http://dx.doi.org/10.1021/np50079a018

126

Journal of Natural Products
Vol. 55, No. 1, pp. 126-128, January 1992

TWO NEW SESQUITERPENOIDS FROM CELASTRUS ROSTHORNIANUS

Tu YONG QIANG,* TAN ZHEN, WU TONG XING, and ZHANG GONG CHEN

National Laboratory of Applied Organic Chemistry, Department of Chemistry, Lanzbou University, Lanzhou,
Gansu Province, People’s Republic of China

ABSTRACT.—Two new minor sesquiterpenoids have been isolated from the root bark of
Celastrus rosthornianus. Their structures were elucidated, on the basis of spectral analysis includ-
ing 2D nmr, as 1B-acetoxy-8f,9a-dibenzoyloxy-6a-hydroxy-2B(a-methylbutanoyloxy)-B-
dihydroagarofuran {1} and 1PB-acetoxy-9a-benzoyloxy-8B(B-furancarbonyloxy)-6a-hydroxy-
2B(a-methylbutanoyloxy)-B-dihydroagarofuran {2].

Plants of the Celastraceae are distrib-
uted in all parts of China. Some species,
such as Tripterygium wilfordii Hook. fil.
var. regeli Makino, are used in China as
drugs for the treatment of cancer or as in-
secticides (1). The chemical constituents
isolated from this family of plants are
mainly sesquiterpene polyol esters, al-
kaloids, and lactones with the B-dihy-
droagarofuran skeleton (2—4). Previous
studies on the chemical constituents from
Euonymuys bungeanus resulted in the isola-
tion of several bicactive sesquiterpene
polyol esters (5). Recently, a continued
study resulted in isolation of two new
minor sesquiterpene polyol esters 1 and
2 from Celastrus rosthornianus Loes. This
paper deals with the structure elucidation
of compounds 1 and 2.

RESULTS AND DISCUSSION

Compound 1 analyzed for C3cH 440,
by eims and elementary analysis. Its "H-
nmr, >C-nmr, and ms data suggested
the presence of four esters: one acetate

ester, two benzoate esters and one -
methylbutanoate ester. The '*C-nmr and
DEPT spectra indicated that the parent
skeleton consisted of fifteen carbons
whose *C-nmr chemical shifts, to-
gether with the "H-nmr coupling pat-
terns and constants (see Experimental),
suggested that this parent was a
1,2,6,8,9-oxygen-substituted $-dihy-
droagarofuran skeleton (3—-5, 7).

In addition, the molecular composi-
tion suggested the presence of one hy-
droxyl group. Therefore, compound 1
had four ester groups at C-1, C-2, C-6,
and C-8, and one free hydroxy group
at C-9 of B-dihydroagarofuran. The
stereochemistry of H-1 is generally axial
in this class of compound (2,7); thus the
coupling constant (J, ,=4 Hz) suggested
that H-2 was equatorial. Irradiation of
the signal at 1.73 (3H, s), Me-13,
caused enhancement of signals at 8 5.11
(1H, s) for H-9 and 4.99 (1H, brs) for
H-6, suggesting that H-9 had equato-
rial and H-6 had axial stereochemistry.
Irradiation of the H-8 signal at 8 5.55
(1H, d, J =3 Hz) caused enhancement
of the Me-14 signal at 8 1.54 (3H, s),
suggesting that H-8 was equatorial.
Weak couplings between H, -6 and
H,,-7 and between H, -8 and H_-9 are
found in previous reports (2,5,8).

Generally, the H-6 in this class of
compounds has a 'H-nmr & value near or
greater than 6 ppm when OH-6 is es-
terified (2). Therefore, the 'H-nmr &
value 4.99 for H-6 suggested that the
free hydroxy group was located at C-6.
In addition, the 'H-'?C long-range cor-
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relation (COLOC) spectrum showed
cross peaks between H-8 and the cat-
bonyl of one benzoate ester and between
H-9 and the carbonyl of the second ben-
zoate ester. This indicated that the two
benzoate esters were located at C-8 and
C-9, respectively (6). Furthermore, the
upfield 'H-nmr singlet at 8 1.57 (3H)
for acetate methyl suggested that the
acetate ester was located at C-1 (7). The
a-methylbutanoate ester was thus lo-
cated at C-2. Therefore, structure 1 was
elucidated as 1B-acetoxy-8p,9a-diben-
zoyloxy-6o-hydroxy-2B(a-methylbuta-
noyloxy)-f3-dihydroagarofuran.

Compound 2 analyzed for C3;H;,0;.
Its '"H-nmr, *C-nmr, and mass spectral
data (see Experimental) suggested the
presence of one acetate ester, one ben-
zoate ester, one [-furancarboxylate
ester, one a-methylbutanoate ester, and
the 1,2,6,8,9-pentasubstituted B-dihy-
droagarofuran skeleton (5,6). In addition,
the molecular composition suggested
the presence of one free hydroxyl. As with
compound 1, the smaller 'H-nmr 8 value
(4.93) for H-6 suggested this free hy-
droxyl was at C-6. Irradiation of H-13
and H-14 caused enhancement of H-9,
H-6, and H-8, respectively, suggesting
that H-6 had axial and H-8 and H-9 had
equatorial stereochemistry. Compound
2 had nearly the same '"H-nmr chemical
shifts as 1 for H-1 and H-2, respectively,
which indicated that two aliphatic acid
esters, namely the acetate and a-methyl-
butanoate, were located at C-1 and C-2,
and two aromatic acid esters were at C-8
and C-9. Moreover, the upfield 'H-nmr
singlet at 8 1.57 (3H) suggested acetoxy
at C-1. Thus, the a-methylbutanoate
ester was located at C-2. The nOe effect
between H-14 (3 1.54) and H-2' B
8.04) of the benzoate ester suggested the
location of the benzoyloxy at C-9. The
B-furancarboxylate ester thus was lo-
cated at C-8. Compound 2 was thus
elucidated as 1B-acetoxy-9a-benzoyloxy-
8B(B-furancarbonyloxy)-6a-hydroxy-
2B(a-methylbutanoyloxy)-B-dihydro-
agarofuran.
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EXPERIMENTAL

GENERAL EXPERIMENTAL PROCEDURES.—
Mp: Kofler apparatus (uncorrected). Elementary
analyses: MOD 1106 instrument. Ir: FT-5DX in-
strument with KBr discs. Uv: DU-7 uv-vis spec-
trophotometer in MeOH. Ms: VG ZAB-HS in-
strument, 70 eV. All nmr spectra: Bruker AM-
400 spectrometer with solvent CDCl; and inter-
nal standard TMS. Assignments of '*C-nmr
chemical shifts were made using DEPT and 'H-
3C COSY spectra. Si gel (200~300 mesh), neu-
tral Al,O;, Merck Si gel 60 F,s4 preparative
plates, and Merck preparative plates were used as
chromatographic materials. Voucher specimens
are deposited at the Botanical Garden of Kun-
ming Institute of Botany, Academy of Science of
China.

EXTRACTION AND ISOLATION.—The air-
dried and pulverized root bark (2 kg) of C. rosthor-
nianus was extracted with Me,CO. The residue
was chromatographed on an Al,O; column with
CHCl; and then on a Si gel column with Me,CO-
petroleum ether (1:99:1) to give three groups
of fractions. The middle polar group was sepa-
rated on Merck Si gel preparative plates with
Me,CO-C;Hg (1:1) and purified on C-18 re-
versed-phase preparative plates with MeOH-
H,O0 (8:2) to give compounds 1 (55 mg) and 2
(21 mg).

Compound 1.—Compound 1 was isolated as
crystals, mp 225-226° (from petroleum ether/
EtOAc. Found C 67.90, H 6.91, calcd for
C36H44010, €67.92, H 6.92. Uv A max nm (log
€) 233 (2.833), 274 (1.536), 281 (1.403); ir v
max (KBr) cm ™' 3458 (OH), 2966, 2931, 1742
(C=0), 1600 and 1454 (Ph), 1370, 1271, 1096,
963, 709; 'H nmr 8 ppm 5.57 (1H, d, J=4 Hz,
H-1), 5.66(1H, dd, J =4, 8 Hz, H-2), 1.78 and
2.46 (each 1H, m, H-3), 2.42 (1H, m, H-4),
4.99 (1H, brs, H-6), 2.53(1H, d, ] = 3 Hz, H-
7),5.55(1H, d, J=3Hz, H-8),5.11(1H, s, H-
9, 1.45(3H,d,J=7.3Hz, H-12), 1.73 (3H, s,
H-13), 1.54 (3H, s, H-14), 1.58 (3H, 5, H-19),
1.57 (3H, s, AcO), 7.48-8.09 (10H, m,
2 X PhCO), 0.90(3H, t, /=7 Hz2), 1.14(3H, d,
J=7 Hz), 1.48 and 1.66 (each 1H, m), and 2.35
(1H, m) (a-methylbutanoyloxy); '*C nmr 8 ppm
71.4 (C-1), 69.5 (C-2), 31.3 (C-3), 33.2 (C-4),
91.6 (C-5), 73.2 (C-6), 55.2(C-7), 77.1(C-8),
77.0 (C-9), 48.8 (C-10), 82.3 (C-11), 19.1 (C-
12), 20.7 (C-13), 26.0(C-14), 31.3(C-15), 20.3
and 169.4 (AcCO), 128.5-133.6and 2 X 164.8
(2XPhCO), 11.5 (CH3), 16.7 (CHy), 26.6
(CH,), 41.7 (CH), 175.7 (-CO,-) (a-methyl-
burtanoyloxy); eims m/z (%) [M1* 636 (41), [M —
Mel® 621 (83), [621~HOAc™ 561 (2),
[M — a-methylbutanoic  acid]® 534 (13),
{M — PhCO,1* 515 (10), [M — PhCO,H}" 514
(3), 481 (10), 379 (21), 249 (8), 237 (61), 215
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(70), 173 (39), [PhCO}* 105 (100), [a-methyl-
butanoyl]* 85 (43), [Ph]* 77 (48), [AcO]* 69
(10), [2-buryl}* 57 (69), [Ac]™ 43 (35).

Compound 2.—Compound 2 was isolated as an
amorphous powder. Found C 65.16, H 6.69;
caled for C34H4,0,,, C 65.18, H 6.71. Uv A
max nm (log €) 232 (3.226), 275 (3.051), 282
(2.964); ir v max (KBr) cm ™! 3520 (OH), 2930,
1730 (C=0), 1600 and 1454 (Ph), 1385, 1365,
1076; 'H-nme 8 ppm 5.56 (1H, d, J =4 Hz, H-
1), 5.66 (1H, dd, J=4, 8 Hz, H-2), 1.79 and
2.46 (each 1H, m, H-3), 2.42 (1H, m, H-4),
4.93 (1H, brs, H-6), 2.47 (1H, d, J = 4 Hz, H-
7),5.47(1H,d, J =4 Hz, H-8), 5.03(1H, s, H-
9), 1.45(3H,d, J=7.2Hz, H-12), 1.66 3H, s,
H-13), 1.53 (3H, s, H-14), 1.58 (3H, 5, H-15),
1.57 (3H, s, AcO), 7.44-8.04 (5H, m, PhCO),
6.78, 7.48, and 8.08 (each 1H, brs, B-furancar-
bonyloxy), 0.90 (3H, ¢, /=7 Hz), 1.14 (3H, d,
J=7Hz), 1.48, 1.66, and 2.35 (each 1H, m)(a-
methylbutanoyloxy); 3C amr 8§ ppm 71.2(C-1),
69.4 (C-2), 31.3 (C-3), 33.2 (C-4), 91.5 (C-5),
73.2 (C-6), 55.2 (C-7), 76.4 (C-8), 77.0 (C-9),

48.9 (C-10), 82.3 (C-11), 19.1(C-12), 20.7 (C-

13), 26.0 (C-14), 31.3 (C-15), 20.4 and 169.4
(AcQ), 128.7-133.6 and 164.9 (PhCO), 109.8
(CH), 119.1 (quaternary carbon), 144.0 (CH),
148.0 (CH), and 161.1 (-CO,-) (B-furancar-
bonyloxy), 11.6 (CH;), 16.7 (CH3), 26.6(CH,),
41.7 (CH) and 175.8 (-CO,-) (a-methyl-
butanoyloxy); eims m/z (%) [M1* 626 (62),
[M—Mel" 611 (81), [611 — HOAcI* 551 (2),
[M — a-methylburanoic acid}* 524 (13), (611 —
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PhCO+H}" 507 (11), [M—PhCO,H1* 504
(3), 481 (10), 379 (19), 249 (10, 237 (42), 215
(63), 173 (35), [PhCO}* 105 (100), {B-furan-
carbonyl]* 95 (88), [a-methylbutanoyl}® 85
(67), [Ph1* 77 (23), [2-butyl]™ 57 (67), [Ac]*
43 (38).
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