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Abstract The well-known germacrolide, eupatoriopicrin, and two additional sesquiterpene lactones, were isolated
from Perityle vaseyi. The latter two lactones, one a novel guaianolide and the other a known germacrolide, both contain
unusual ten carbon dicster side chains attached at C-8. The chemical evidence, in conjunction with morphological data,
suggest that Perityle, and hence the subtribe Peritylinae, should be placed in the tribe Heliantheae.

INTRODUCTION chain. In the 'H NMR spectrum of compound 3 several
signals were nearly identical to those in the spectrum of
compound 2 [14]. These were namely a triplet at 67.12
(H-3'), the AB pair centred at $4.88 (H-5'a and H-5'b) and
a broadened two proton signal at 4.50 (scen as the AB

The genus Perityle contains approximately 53 specics
distributed principally in the southwestern United States
and northern Mexico, with a single disjunct species in
South America [1-6]. Traditionally included in the
antificial tribe Helenicae [6], Perityle and the subtribe
Peritylinae have been placed by later authors in both the
Senecioneae [7] and the Heliantheae [8]. Because little is
known of the chemistry of this genus [9, 10], we have
examined the chemical constituents of P. vaseyi Coulit. to
provide additional data which might be applied to the
problem of tribal placement.

RESULTS AND DISCUSSION

The dichloromethanc extract of leavest of P. vaseyi
afforded the known germacrolide eupatoriopicrin (1)
(12, 13] as the major constituent. The second compound
(2) differed from the first in the nature of the ester side 1 R= NS
chain at C-8. '"HNMR and mass spectral evidence OH
indicated that in compound 2 the dihydroxytigloyl func- 0o
tion found in 1 was further esterified at the $'-position
with a 5-hydroxytigloyl group. Thus, this compound is
the 4'-hydroxy-5'-[5-hydroxytigloyloxy -tiglate analogue
of eupatoriopicrin which was recently reported under the
name 4'-hydroxyliacylindrolide from Eupatoriastrum
nelsonii [14). The '*C NMR spectrum of compound 2
(Table 2) displayed signals for the side chain in close
agreement with those of provincialin [15], a heliangolide
containing the same C,, diester function. The remaining
resonances were coincident with the skeletal signals
reported for both 88-{ S'-hydroxytigloyloxy Jcostunolide
[16) and 2"Z-4"-hydroxyliacylindrolide [14].

The formula of the new compound (3), C;3H,00y
(CIMS), suggested that it also contained a C, , diester side

tOne of us reported [11] that the lactone coastituents of
P. vaseyi are localized in glandular trichomes found on the
surface of the leaves and floral parts.
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Tablke 1. 'H NMR spectral data of compound 3
(TMS as internal standard)

CDCl, Me,CO-d,
H 360 MHz 200 MHz
1 3.10ddd 3.32ddd
2 2.62dd 2.68dd
28 2.54dd 242dd
4 239brdg® 233brdg
5 2.32ddd 2.48ddd
6 4.52¢ 4.55¢
7 3.33dddd 3.67dddd
8 579m 581m
9a 27044 277dd
9% 2.52dd 269dd
13a 6.36d 6.214d
13b 5.71d 5.70d
14a 486brs 48t brs
14b 501 brs 5.02brs
15 1.284 (3H) 1.214
¥ 712t 7.10¢
4'ab 4.52t (2H) 446brd
Sa 493d 491d
5D 483d 483d
3 6.64 brt 671 brt
47ab 431t (2H) 4.28brd
5* 1.77br s (3H) 1.75brs

JHzx ,2a = 1,5 =95, 1,28 = 3; 20,28 = 19;
45=105; 4,15=65; 5,6 =6,7=10, 7,8 = 2;
7.13a=38; 7,13b=31; 89a =135 89 =4;
92,9b = 144, 3,4’ =6, 5a,5b = 11.5; 3".4" = 6;
35S =194 5=1

*Signal partially overlapped, multiplicity de-
termined by spin decoupling.

tCentre of AB part of ABX pattern.

part of an ABX pattern at 360 MHz), which indicated that
a 5'-esterified dihydroxytigloyl residuc was also present in
compound 3. However, the quartet at 8691 in the
spectrum of 2 was replaced by a broadened triplet at 6.64
(J = 60, 1.9 Hz), which was long range coupled to a
methyl doublet at 1.77 (J = 1.9 Hz).

This, together with the absence of the C-4" methyl
doublet found in 3, suggested that the side chain in 1
terminated with ecither the isomeric 4"-hydroxyangelate
(Z isomer) or 4"-hydroxytiglate (E isomer) [18], rather
than 5"-hydroxytiglate as in 3. Curiously, both of the 4'-
hydroxy isomers (Z and E) are reported to exhibit nearly
identical 'H and '*C NMR signals (17, 18). The CI mass
spectrum supported the structure of the double ester by
displaying prominent peaks at m/z 359, corresponding to
the loss of hydroxytiglic (or hydroxyangelic acid) and m/z
245, for the loss of the entire diester side chain. Also, the
base peak at m/z 99 provided additional evidence that the
hydroxytigloyl (or hydroxyangeloyl) ester was in the
terminal position of the diester side chain. The ' *C NMR
data supported the presence of this novel diester with
signals for C-1',C-5' in close accord with the analogous
signals in 2, and an additional five resonances in agree-

*Kindly provided by Prof. W. Herz.

Table 2. '*C NMR spectral data® of compounds 2
and 3 (22.6 MHz, TMS as internal standard)

2 3

C CDCl, CcDCl, Me,CO-d,
1 127.54 3984 40.2
2 26.3¢ 439t 44.2¢
3 395¢ 2195s 219.1
4 14285 47.1§d 475))
s 131.1d 50.1d 50.7
6 75.713d 82.7d 832
7 5284 47.18d 472.5|
8 126d 6794 69.2
9 4.1¢ 4431 44.5¢
10 134.25 143.6s 145.6
11 1368 s 1345s 136.6
12 169.8 s 1699 169.7
13 121.2¢ 123.4¢ 1221
14 19.1¢ 116.3¢ 1159
15 1764 14.2¢ 144
I 165.2s 165.2s 165.7
ba 127.1s 126.7s 127.4¢
¥ 148.1d 14894 150.1
4 59.5¢ 59.5¢ 59.6
s 58.3¢ $8.1¢ 58.7
- 1674s 1674s 167.6
2 131.6s 127.3s 127.4¢
K 142.6d 142.3d 143.6
4 14449 59.2¢ 59.3
5 56.6t 125q 126

®Assigned by analogy to known compounds
{37, 38).

t Interchangeable within a column.

$Overlapping solvent signal.

§||* Overlapping signals.

ment with cither those of a 4-hydroxyangelate or a 4-
hydroxytiglate residue [16].

NOE difference experiments were conducted to establ-
ish the configuration of the terminal ester. Initial NOE
experiments indicated the Z configuration of the double
bond (i.c. 4"-hydroxyangelate) in terminal ester by de-
monstrating a weak enhancement of the vinyl methyl
signal (H-5") when the H-3" triplet was irradiated, and no
NOE between the methyl and the hydroxymethyiene
signal (H-4"a and H4"b, AB part of ABX pattern centred
at 4.31). Further experiments using different parameters
(see Experimental) did demonstrate that a weak H-3"—4"
NOE was present, suggesting that the terminal ester was
indeed the 47-hydroxytiglate. This conflict was finally
resolved by comparison of difference NOE. Studies were
also conducted with the guaianolide graminiliatrin®,
which has a 4'-acctoxyangeloyloxy ester [19]. The results
with both difference and 2-D NOE experiments using this
model compound were clear. Strong reciprocal NOEs
were observed between H-3' and the cis H-5' methyl, but
not between the H-5' methyl and the H-4' acetoxy-
methylene. In comparison to these results, the interaction
between H-3" and the H-5" methyl group in 1 was
insignificant. Additional evidence also suggested that the
esters in 1 and graminiliatrin differed in the configuration
of the 2'.3'-double bond. The chemical shifts of H-3' in
graminiliatrin (66.03) and H-3" in 1 (66.64) were rather
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different as predicted by comparison of model esters; in
the corresponding (4-desoxy) tigloyloxy and angeloyloxy
esters H-Y is found at ca 6.8 and 6.2, respectively. On the
basis of these observations, the terminal ester in 1 is the E
isomer, 4"-hydroxytiglate. We are unable to account for a
previousreport [ 17] of a'4’-hydroxyangelate’ with similar
chemical shift values 1o our 4"-hydroxytiglate.

Compound 3 was an a-methylene-y-lactone (*H NMR
doublets at §6.36 and 5.71; IR absorbance at 1750 cm ™ *;
and '>C NMR resonances at 5169.9 5,123.4 rand 134.5 s),
but the skeleton was clearly unlike that of 2. One¢ notable
difference in the **C NMR spectrum of 3 was the singlet
at 8219.5, indicative of a cyclopentanone moiety. Also, the
triplet at §116.3 and singlet at 143.6, in conjunction with
the two broadened singlets in the 'H NMR at §5.01 and
4.86, suggested that an exocyclic methylene function was
present in 3in place of a vinyl methyl group. In addition, a
methyl doublet (8 1.28) replaced the other olefinic methyl
found in 2. Spin decoupling experiments, as well as
correlation of the 'H and '*C NMR spectra with known
compounds, cstablished that 3 was an 8f-acyloxy ana-
logue of 3-dehydro-48.15-dihydrozaluzanin C [18 25].
The configuration of the C-4 methyl group was confirmed
by NOE difference spectroscopy as a, since irradiation of
the H-15 doublet increased the intensity of the H-$
signal, and 10 a lesser extent those of H-1 and H-7. Thus,
compound 3 is 88-4"-hydroxy-5'-[4"-hydroxytigloyloxy]-
tigloyloxy-3-dehydro-48,15-dihydrozaluzanin C.

From the methano! extract of P. vaseyi we isolated the
known flavonoid isorhamnetin [ 26, 27]. A previous study
of this species afforded penduletin 4'-O-methyl ether [ 10].

The sesquiterpene lactones found in P. vaseyi are not
characteristic of the tribe Senecioneae, but they do
indicate a relationship to the Heliantheae. Previously,
cupatoriopkrin (1) was isolated from several genera now
in the tribe Heliantheae that were formerly placed in the
Helenieae [ 12, 28]. The diester compounds 2and 3, on the
other hand, appear to be more restricted to some members
of the tribe Eupatoricae [14, 29 33], where 1 has also
been isolated {12, 16]. Recently however, a similar Cy,
diester guaianolide was isolated from Hymenopappus
newberryi (Gray) 1. M. Johnston [34], a specics long
thought to belong in the Anthemideae now included in the
Heliantheae [34]). Although Perityle is not allied 10 the
Eupatoricac on morphological grounds, this line of
evidence does support its placement in the Heliantheac.
SEM studies [11] have shown that the ligule surface is
papilloid in several members of the Peritylinae, including
P. vaseyi, P. emoryi, Amauria rotundifolia Benth. and
A. carterae Powell, consistent with the placement of this
subtribe in the Heliantheae, rather than the Senecioneae

(35].

EXPERIMENTAL

Plant material. Leaves of P. vaseyi (400g) were collected
ca T0 miles S of Alpine, Texas (Brewster Co.)on Hwy. 118 in the
summer of 1983. Voucher specimens (A. M. Powell and S. Powell
no. 4117 and R. M. Pfeil no. 56) arc deposited in the Sul Ross
University Herbarium.

Extraction and isolation of compounds. The air dried unground
leaves were extracted overnight in CH,Cl; and worked up in the
usual manner [36]. The crude extract was then taken up in
CH,Cl, and partitioned against a 5% aq. Na,CO, soin. The
CH,Cl; layer was then extracted with distilled H,O, dried with
MgSO, and concd to dryness. Redissolved in 70%, aq. MeOH,
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the purified CH,Cl; extract was injected in aliquots through Sep-
pak cartridges (Waters) The eluant was filtered through a
0.45 um membrane filter prior to separation by HPLC (RP-18,
semi-prep. 25 cm x 10 mm 1D, 3 mi/min). Eupatoriopicrin (1 g,
1), R, 0.6 min, was isolated from two additional peaks, R, 3.8 min
and R, 7.2 min with 70, aq. McOH. The more rapidly eluting
peak was rechromatographed in 40%, aq. McCN to yield 2
(100 mg, R, 14.8 min). The second peak (R, 7.2 min in 70, aq.
MeOH) was rechromatographed using a H;O MeCN-MeOH
(55:15:30) mobile phase to give 3 (200mg, R, 12 min) The
flavonoid isorhamnetin (200 mg) was isolated by standard pro-
cedures [ 26] and identified by its mass, UV and 'H NMR spectra
[26, 27).

88-4'-Hydroxy-5'-[4"-hydroxytigloyloxy]-tigioyloxy-3-dehy-
dro-4f,1S5dihydrozaluzanin C (3}  Colourless gum;
IR vKBrem™t: 3420, 1750, 1725, 1708, 1640, 1238. CIMS (CH,,
0.5 torr; direct probe) m/z (rel. int.): 475 [M +1]° (5.3), 457 [M
+1-H;0]° (99) 359 [M +1-C4H,0,+H]* (129), 263
(10.1), 245 [M+1~CjoH,30, +H]* (96}, 117 (559), 9%
[hydroxytigloyl acylium]® (100} 71 [acylium (99}—CO}’
{159
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