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Abstract—Two new sesquiterpenoids with an eudesmane carbon skeleton, 3f-angeloyloxy-48-hydroxy-7o-
H-eudesman-8-one and 3p-angeloyloxy-4B-acetoxy-7e-hydroxy-eudesm-11-en-8-one, were isolated from the
hexane extract of the aerial parts of Pluchea quitoc and characterized mainly by 1D and 2D NMR spectroscopy.
7B-H-eudesman-4a,11-diol was also obtained from the same extract and ilicic acid was isolated from the

chloroform-soluble fraction of the ethanolic extract. © 1997 Elsevier Science Ltd

INTRODUCTION

The aerial parts of Pluchea quitoc DC (tribe Inulae)
are a rich source of eudesmane-type sesquiterpenoids
[1] like other species of this genus [2-4]. The present
work deals with the isolation and structural deter-
mination of two further new sesquiterpenoids, 3f-
angeloyloxy-48-hydroxy-7a-H-eudesman-8-one (1)
and 3p-angeloyloxy-4B-acetoxy-7a-hydroxy-eudesm-
11-en-8-one (2). Their structures were established on
the basis of 1D and 2D NMR spectral data. We also
report the occurrence of 78-H-eudesman-4a-11-diol
(3), first isolated from P. arguta [5] and whose struc-
ture was later revised to 3 [6], together with ilicic acid
(4), first obtained from Ambrosia ilicifolia [7).

RESULTS AND DISCUSSION

The hexane extract of the aerial parts of P. quitoc
when chromatographed on silica gel columns afforded
the sesquiterpenoids 1-3. Compound 4 was obtained
from the chloroform-soluble fraction of the ethanolic
extract, using similar techniques. The structure of
these compounds were deduced mainly from their 'H
and C NMR spectral data (Tables 1 and 2), with the
aid of 'H-'H and “C-'H COSY spectra. The mul-
tiplicities of the carbons were determined by DEPT
NMR experiments.

The '"H NMR spectrum of compound 1 in CDCl,
(Table 1) contained some overlapping signals. It was

* Based in part on the doctoral thesis that will be presented
by G.M.S.P.G. to the Universidade Federal do Para, PA,
Brazil.

+ Author to whom correspondence should be addressed.

possible to assign these signals when the 'H NMR
spectrum was obtained in deuteriobenzene (Table 1).
The assignment of H-9¢ was confirmed by the pres-
ence of a cross-correlation peak due to W-coupling
with Me-14 in the '"H-'H COSY spectrum. The pres-
ence of a non-conjugated ketone function was evident
from the C NMR data (Table 2). The stereo-
chemistry at C-3 was determined from the J, ; values,
and that at C-4 was based on the chemical shift of
Me-15 at 8y 1.15 [8]. The isopropyl group in 1 was
proposed to be § (equatorial) in accordance with the
coupling constants observed for H-6a.

The 'H NMR spectrum (Table 1) of compound 2
showed characteristic signals of acetoxy and ang-
eloyloxy moieties. There were also two lower field
signals attributed to the olefinic hydrogens (H-13),
both showing cross-correlation peaks with Me-12 in
the '"H-'H COSY spectrum, and also between Me-
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Table 1. '"H NMR spectral data of compounds 1 and 2 (300
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Table 2. “C NMR spectral data of compounds 1, 2 and 4

MHz) (75.4 MHz)
H 1 1 (in CDy) 2 C 1 1(in C,Dg)2 4
3 4.83 dd 4.85dd 5.88 dd 1 38.6¢ 38.5¢ 37.6¢ 40.9 ¢
(11.5; 4.7) (12.0; 4.5) (11.2;5.3) 2 25.6¢ 2591¢ 25.6¢ 20.1¢
S 2.00t 1.80 m 3.09 dd 3 813d 815d 73.7d 445:
(13.6; 2.8) 4 740 s 73.7s 86.7 s 7265
60 2.30 bd 2.17 dt 2.56 dd 5 57.6d 57.9d 44.5d 549d
(12.4) (137, 1.9) (14.1; 2.8) 6 239:  239: 333: 267t
65 1.75m 1.48 m 1.74 dd 7 474d 47.6d 8035 40.0d
(14.1; 13.6) 8 213.6s 2099s 21135 27.1t
To 2.00% 1.681 — 9 56.0¢ 56.0 ¢ 55.0¢ 433 ¢
9o 2.00t 1.87 dd 2.55d 10 3925 3855 40.5s 347 s
(12.7; 1.5) (12.2) 11 281d  279d 14395 14535
9p 2304 2.23 bd 2.19d 12 2079 208¢ 1829 17125
(12.4) (12.7) (12.2) 13 209¢qg 21.2q 1151t 1242:
11 2.00% 1.68F — 14 1894 179¢ 193¢ 18.7¢
12 0.99 4 0.88d 1.66 bs 15 179 ¢q 18.8 ¢ 168q 223¢
(5.8) (6.6) I 1684s 167.7s 167.0s —
13 081d 0.82d 5.10¢ 2 1278s 12625 1280s —
(5.8) (6.6) (1.4) ¥ 1386d 1383d 1379d —
13 — — 4.92 bs 4 158 ¢ 1594 157q —
14 0.90 s 0.60 s 0.93 s 5 20.6 g 208 g 2069 —
15 1.15s 0.955 1.36 s 4-CH,CO — — 1703s —
3 6.10 qq 5.73 qq 6.06 qq 4-CH,CO — — 227q —
(7.2; 1.4) (7.2, 1.5) (7.2; 1.5)
4 1.99 dq 1.97 dg 1.97 dg Solution in CDCl, referenced to CHCI, at 8 77.23 ppm.
(7.2, 1.4) (7.2, 1.5) (7.2, 1.5) Multiplicity of the carbons were determined by DEPT experi-
5’ 1.90 dq 1.84 dg 1.89 dg ments. Assignments were confirmed by PC-'"H COSY spec-
(1.4, 1.4) (1.5, 1.5) (1.5; 1.5) tral data.
4-AcO  — — 1.97 s
7-OH — - 4.08 bs*

Solution in CDCl, referenced to CHCI; at § 7.26 p.p.m.
Coupling constant J(Hz) in parentheses.

* Signal changes with D,0.

+ Overlapping signals, determined by 'H-'H and "*C-'H
COSY spectral data.

14 and H-9a (W-coupling). The presence of a non-
conjugated carbonyl (- 211.3) and a hydroxy group
bounded to a non-protonated carbon (6. 80.3) was
also evident from the *C NMR spectrum (Table 2)
and permitted us to locate the hydroxy group at C-7.
The stereochemistry at C-3 was proposed from the J, 5
values, and that at C-4 from the chemical shifts of C-
4 and C-15 (4c 86.7 and 16.8) when compared with
those of compounds 5 (5¢ 87.4 and 16.7) [1] and 6 (6
83.4 and 19.3) [9], that suggested the § configuration
of the acetoxy group as in 5. The diaxial dishielding
effect of the hydroxyl group on H-9«, led us to propose
the o (axial) orientation of this group at C-7.
Compound 3, first isolated from Pluchea arguta [5],
whose structure was confirmed by synthetic methods
[6], showed '"H and '*C NMR data in accordance with
the literature. Compound 4, known as ilicic acid, first
isolated from Ambrosia ilicifolia [7] and later from
many other Compositae, showed 'H NMR data in
accordance with the literature. The assignments of
carbons C-1, C-3, C-5, C-7, C-8 and C-9 in the “C
NMR spectrum (Table 2) were revised on the bases

of the 'H-'"H and "*C-'"HCOSY spectral data, and are
in agreement with those of the methyl ester of com-
pound 4 [10]. Comparison of the chemical shifts of C-
5 in compounds 3 (6 49.4) and 4 (6. 54.9), confirms
their opposite stereochemistry at C-7, since it is known
that when the substituent at C-7 is axial, as in com-
pound 3, there is an upfield shift of the signal of C-5

[6].

EXPERIMENTAL

General. Mps: uncorr; IR: CHCI; 'H and “C
NMR: 300 and 75.4 MHz, respectively, on a Varian
GEMINI 300 instrument; EIMS: VG.AUTO SPEC-
300; TLC: Silica gel 60H (Merck 7736); CC: Silica gel
(Merck 7734).

For plant material and extraction with hexane see
reference [1]. The residue of the aerial parts of P.
quitoc, after extraction with hexane, was percolated
with EtOH. The soln was concd on a rotatory evap-
orator and the extract submitted to partition with
CHCl,, EtOAc and n-BuOH.

Isolation. The fr. of the hexane extract eluted with
mixts of hexane-EtOAc (9:1) on CC, afforded com-
pound 3 (9 mg) that was purified by CC with hexane—
CH,Cl,-MeOH (100:100:3.8). Compounds 1 (17 mg)
and 2 (8 mg) were obtained from the former column
eluted with hexane-EtOAc (17:3), and both purified
by CC with mixts of hexane-Me,CO (49:1). The
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CHCl;-soluble fr. was submitted to chromatography
on a silica gel column eluted with mixts of hexane—
CHC,-EtOAc. The frs eluted with CHCl,-EtOAc
(1:1) afforded compound 4 (19 mg) which was purified
by CC with hexane-Me,CO (17:3).

3B-Angeloyloxy-4B-hydroxy-Ta-H-eudesman-8-one
(1). Oil, [¢]p+87.5° (CHCls, ¢ 0.12). IR vy, cm™":
3464 (OH), 1706, 1240 (CO, CO,R); '"H NMR: Table
1; ¥C NMR: Table 2; EIMS m/z (rel. int.): 336 [M]*
(45); 294 [M—C;H()* (11); 253 [M—83]* (33); 236
[M—AngOH]*t (19); 221 [236—Me]* (23); 195
[294 — AngO]™* (41); 83 [C,H,CO]* (100).

4B- Acetoxy-3f-angeloyloxy-Ta-hydroxy-11,12-de-
hydroeudesman-8-one (2). [a]p+125.21° (CHCl;, ¢
0.12). IR v,,, cm~" 3424 (OH), 1710, 1240 (CO,
CO,R), 1647, 825 (=CH,); 'H NMR: Table 1; “C
NMR: Table 2; EIMS m/z (rel. int.): 392 [M]* (0); 332
[M—AcOH]* (3); 314 [M—AcOH[H,0]* (10); 232
[M—AcOH —AngOH]* (10); 214 [M—AcOH-—
AngOH —H,0]" (44); 199 [214—Me]" (24); 83 [C,
H,CO}* (100).
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