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Abstract The well-known gcrmacrolidc, eupatoriopicrin, and IWO additional scsqui~crpcnc Lactonq were isolated 
from Per&y/e GUS& The latter two lmctoncs, one a novel guaianolide and the other a known gcrmacrolidc, both contain 
unusual ten carbon dicster side chains attached at C-8. The chemical cvidcna. in conjunction with morphological data, 
suggest that Perifyle. and hence the subtribe Peritylinac, should be pIa& in the tribe Heliantheae. 

INl-RODUCTlON 

The genus Perityle contains approximately 53 spa&s 
distributed principally in the southwestern United States 
and northern Mexico, with a singk disjunct species in 
South America [l-6]. Traditionally included in the 
artticial tribe Heknitae [6], Pcrifylc and the subtribe 
Peritylinac have been paced by later authors in both the 
Scnccioncac [ 71 and the Heliantheae [ 8 J. &cause little is 
known of the chemistry of this genus [9, IO], WC have 
examined the chemical constituents of P. DQyyi Couh. to 
provide additional data which might be applied IO the 
probkm of tribal placement. 

RESUL’IS AND DI!XUSSlON 

The dichloromethanc cxtreCt of kavcst of P. wvyi 
afforded the known g ermacrolide eupato&+rin (1) 
[ 12, 131 as the major constituent. The second compound 
(2) differed from the first in the nature of the ester side 
chain at C-8. ‘HNMR and mass spectral evidence 
indicated that in compound 2 the dihydroxytigloyl func- 
tion found in 1 was further ester&d at the Y-position 
with a S’-hydroxytigloyl group. Thus, this compound is 
the 4’.hydroxy-S’-[S”-hydroxyt@oyloxy]-tiglatc analogy 
of eupatoriopicrin which was recently reported under the 
name 4’-hydroxyliacylindrolide from Eupatmiafrum 
nelsonii [l4]. The “C NMR spectrum of compound 2 
(Tabk 2) displayed signals for the side chain in close 
agrcznunt with those of provincialin [ 151. a hcliangolide 
containing the same C,,, dkstcr function. The remaining 
rcsonallces were coincident with the skcktal signals 
reported for both 8B_[S’-hydroxytigloyloxy 

1F” 
tunolide 

[ 161 and Y&4’-hydroxyliacylindrolide [ 14 . 
The formula of the new compound (31 Cx,Hs009 

(CIMS), suggested that it also contained a C,,, dkstcr oidc 

tOnc af us reported [I I] that the ktonc coastitua~t~ of 

P.lw@ are localitsd in gladu&r trkboakes found on tbc 
surfaaofthckavcsandaoralparIs. 

chain. In the ‘H NMR spectrum of compound 3 several 
signals were nearly identical to those in the spa%um of 
compound 2 [14]. These were namely a tripkt at 67.12 
(H-3’). the AB pair azntrcd at 64.88 (H-S’a and H-S’b) and 
a broadened two proton signal at b4.50 (san as the AB 
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Tabk I. ‘H NMR spectral data of compound 3 Tabk 2 “C NMR spcaral data* of compounds 2 
(I-MS as inlernal standard) and 3 (226 MHz. TMS as internal standard) 

cm, WCOd, 
H 36OMHz 2uOMHz 

I 3lOddd 3.32ddd 
2 262dd 268dd 
28 254dd 242dd 
4 239 btdq. 233brdq 
5 232ddd 248ddd 
6 4.52 I 4.55 I 
7 3.336666 3.67dddd 
8 5.79m 5.81m 
9a 27Odd 217dd 
9b 25266 269dd 
13a 6.36d 6.21 d 
I3b 5.71 d 5.706 
14a 4.86brs 4.81 brs 
I4b 5.01 brs 5.02 br s 
15 1.28d(3H) 1.21 d 
3’ 7.12r 1.10r 
4’ab 4.52t (2H) 4.46 brd 
5’a 4.93 d 4.91 d 
5% 4.83 d 4.836 
3’ 6.64brr 6.71 brr 
4’ab 4.31 t (2H) 4.28brd 
5 1.77&s(3H) 1.75brs 

I(Hz):1.20-I.5-9.5;1.2~-3;~2~-19; 
4.5110.5;4.15=6.5; 5.6-6.7-l&7,8-2; 
7. 13a - 3.8; 7. 13b - 3.1; 8,9a - 3.5; 8.9b - 4; 
9a.9b = 14.4; 3’.4’ = 6; 5’a.S.b I 11.5; 3’.4- = 6; 
3’.5- - 1.9; 4’. 5’ - I. 
l S@al ppniatly overlap@. multiplicity dc- 

~crmined by spin ckcouptirig. 

I 127.56 
2 26.3 I 
3 39.5 I 
4 1428s 
5 131.16 
6 75.746 
7 528d 
8 726d 
9 44.11 
IO 134.2s 
II 136.8s 
I2 169.8 s 
I3 121.21 
14 19.1 q 
I5 l7.6q 
I’ 165.2s 
2 127.1 s 
3’ 148.16 
4’ 59.51 
5’ 58.31 
I’ 167.4 s 
2 131.6s 
3’ l426d 
4’ 14.4q 
5 56.6 I 

39.8 d 40.2 
43.9, r 44.2t 

219.5s 219.1 
47.1 zd 47.511 
5O.Id 50.7 
8276 83.2 
47.1 Id 47.511 
67.9d 69.2 
44.311 44.51 

143.6s 145.6 
134.5s 136.6 
169.9s 169.7 
123.4 I 1221 
116.31 115.9 

14.2q 14.4 
165.2s 165.7 
126.7s 127.4: 
148.9 d 150.1 
59.5 1 59.6 
58.11 58.7 

167.4s 167.6 
127.3 s 127.4c 
1423d 143.6 
59.2 I 59.3 
l25q I26 

t Ccntrc of AB part of ABX partan. 

‘Assigned by anhgy IO known compounds 

f37.381. 
t Intcrchangabk within a cohnn. 

$-ill8 sotvcnl signal. 
#llC Overlapping signals 

part of an ABX pattern at 360 MHz), which indicated that 
a S’csterificd dihydroxytigbyl residue was also present in 
compound 3. However, the quartet at 66.91 in the 
spectrum of 2 was replaad by a broadened tripkt at 6.64 
(I = 6.0. 1.9 Hz), which was long range coupkd to a 
methyl doubkt at 1.77 (J = 1.9 Hz). 

ment with either those of a 4-hydroxyangclate or a 4- 
hydroxytiglate residue [ 16 3. 

This. together with the absence of the C-4’ methyl 
doubkt found in 3, suggested that the side chain in 1 
terminated with either the isomcric 4”.hydroxyangelate 
(2 isomer) or 4’.hydroxytiglate (E isomer) [183. rather 
than 5’.hydroxytiglatc as in 3. Curiously, both of the 4’. 
hydroxy isomers (Z and E) are reported to exhibit nearly 
identical ‘H and “C NMR signals [ 17,181. The Cl mass 
spectrum supported the structure of the doubk ester by 
displaying prominent peaks at m/z 359. corresponding to 
the loss of hydroxytighc (or hydroxyangehc &cid) and m/z 
245, for the loss of the entire dicstcr side chain. Also, the 
base peak at m/z 99 provided additional evidence that the 
hydroxydgbyl (or hydroxyangeloyl) ester was in the 
terminal position of the dicstcr side chain. The ’ 'C NMR 
data supported the presence of this novel diata with 
signals for C-l’,C-5’ in close accord with the analogous 
signals in 2. and an additional five resonances in agra- 

*Kindly provided by Prof. W. Hen_ 

NOE difference experiments were conducted to catabl- 
ish the contiguration of the terminal ester. Initial NOE 
experiments indicated the Z configuration of the double 
bond (i.e. 4”.hydroxyangclate) in terminal ester by de- 
monstrating a weak enhancement of the vinyl methyl 
signal (H-S”) when the H-3’ tripkt was irradiated, and no 
NOE bctwetn the methyl and the hydroxymcthyknc 
signal (H-4-a and H4”b, AB part of ABX pattern centred 
at 64.3 1). Further experiments using digerent parameters 
(see Experimental) did demonstrate that a weak H-3-4’ 
NOE was present, suggesting that the terminal ester was 
indeed the I”-hydroxytiglate. This conflict was finally 
resolved by comparison of dilferencc NOE. Studies were 
aHo conducted with ~hc guaianohdc graminiliatrm*, 
which has a 4’.acetoxyangcloyloxy ester [ 193. The results 
with both differ- and 2-D NOE experiments using this 
model compound were ckar. Strong reciprocal NOEs 
were observed between H-3’ and the cis H-S’ methyl, but 
not bctwan the H-S’ methyl and the H-4’ acetoxy- 
mcthylcnc. In comparison to these results, the interaction 
between H-3’ and the H-S- methyl group in I was 
insignificant. Additional evidence also suggested that the 
esters in 1 and graminiliatrtn differed in the configuration 
of the 2’J’doubk bond. The chemical shifts of H-3’ in 
graminihatrin (66.03) and H-3’ in 1 (66.64) were rather 



different as predicted by comparison of model ester% in 
the corresponding (4desoxy) tigloyloxy and angeloyloxy 
esters H-3’ is found at co 66.8 and 6.2, respectively. On the 
basis of these observations, the terminal ester in I is the E 
isomer. 4’-hydroxytiglate. We are unable to account for a 
previous report (173 of a ‘a’-hydroxyangelate’ wtth similar 
chemical shift values to our 4”-hydroxytiglatc. 

Compound 3 was an a-methykne-y-lactone (‘H NHR 
doubkts at 66.36 and 5.71; IR absorbana at 17SOcm- i; 
and “C NMR resonaKxs at d 169.9 s, 123.4 I and 134.5 s), 
but the skeleton was clearly unlike that of 2. One notabk 
diffcr:nce in the “C NMR spectrum of 3 was the singkt 
at b219.5, indicative ofa cyciopentanone moiety. Also, the 
triplet at d 116.3 and singkt at 143.6, in conjunction with 
the two broadened singlets in the ‘H NMR at 65.01 and 
4.86, suggested that an exocyclk methykne function was 
present in 3 in place of a vinyl methyl group. In addition, a 
methyl doublet (6 1.28) replaced the other okfinic methyl 
found in 2. Spin decoupling experiments. as well as 
correlation of the ‘H and ““C NMR spectra with known 
compounds, established that 3 was an 8&acyloxy atta- 
logue of 3&hydro+,IS-dihydroxaluxanin C [ 18 251. 
The configuration of the C-4 methyl group was confirmed 
by NOE diffcrcncc spbctroscopy as a, since irradiation of 
the H-15 doublet increased the intensity of the H-S 
signal, and to a lesser extent those of H-l and H-7. Thus, 
compound 3 is 8~~-hydroxy-~-(4”-hydroxyti~oyloxy]- 
tigloyloxy-3dchydr~~,l SdihydrozaIuzanin C. 

From the methanol extract of P. rwyi we isolated the 
known Ravonoid isorhamnetin [26,27]. A previous study 
of this spazies afforded penduktin 4-O-methyl ether [IO]. 

The sesquiterpene lactones found in P. vawyi arc not 
characteristic of the tribe Scnecioneae, but they do 
indkate a relationship to the Hchantheae. Previously, 
eupatoriopicrin (1) was isolated from several genera now 
in the tribe Heliantheat that were formerly placed in the 
Heknkae [ 12.281. The diestcr compounds 2 and 3. on the 
other hand, appear to be more restricted IO some members 
of the tribe Eupatorkae [ 14.29 331, where 1 has also 
been isolated [l2, 161. Recently however, a similar Cl0 
diesttr guaianolide was isolated from ~~~~pp~ 
rtewberryi (Gray) f. M. Johnston [W], a species long 
thought IO belong in the Anthem&k now included in the 
Helianthw 1341. Although PeriryL is not allied IO the 
Eupatoricae on morphological grounds, this line of 
evidence does support its placement in the Heliantheae. 
SEM studies [ 1 I] have shown that the iigule surface is 
papilloid in several members of the Peritylinae. including 
P. ruseyi, P. ewwryi, Antauria rofu~ifofia Tenth. and 
A. carterue Powell, consistent with the placement of this 
subtribc in the Hcliantheac. rather than the Scnecioneae 

1351. 

EXPERLWEhTAL 

Plnfu #mud. Leaves of P. m.%ej+ (4oOg) were cokied 
co 70 miks S of Alpine, Texas (Brewster Co.) on Hwy. 1 I8 in the 
summer of 1983. Voucher sp&nens (A. M. Powell and S. Powcil 
no. 4117 and R. M. Pfcil no. 56) arc dqwsttal in the Sul Roxs 
University Hcrtmrium. 

Exrwi&nt & icdarioo of coqauxds. Tbc air dried rutground 
kavcx wcrc cxttw~al ovcmi@tt in CHxCla and worked up in the 
~UpttlYltlIKI[M].+heavdecxtroct~thmukmupin 
CHICll and partitioned qptrt a 5% q. Na&0, soln The 
CH$ZIx layer wax tkn extracted with dixtilkd HxO. drkd with 
MSSO, and eoncd to dryness. Redissolved in 70’/, 4. MeOH. 

the purtkd CH$Il* extract wax i&tad in aliquors through !kp 
pak artrid~cs (Waters). The eluant was tiltaed throqh a 
0.45 F membrane Blta prior to sepuation by HPLC (RP-18, 
rctni-prep. 25 em x 10 mm ID, 3 ml/min) Eupatortipicrin (1 g, 
I), & 0.6 min. wes isolated from two additional prtr, R 3.8 min 
and Ii, 7.2 min with 70% 4. MeOH. The more rap&y cluting 
pak was rcchronaatographcd in 40% 4. M&N to yklct 2 
(lOOtug R, 14.8 min). The saund peak (R, 7.2 mitt in 705; aq. 
MeOH) wu rcchromxtographcd usinS a HxO McCN-McOH 
(SS:lS:30) mobik phuxc to give 3 (2a)rng R, 12min) The 
Ravonoid tsorhamnetin (2fI3 mg) was ixolatcd by standard pro- 
ad~(26Jpnddentitiedbyits~WuKi’H NMRspcctm 
(26, 271. 

8~-4’-Hjdroxy-5’-[4’-hjdroxyfigtoyfxyJ-riqioyioxy-3-dchy- 

&o-4@, I Sdihjdroxduxanin C (3). Colourku . 
IR v=cm-‘: 3420. 1750, 1725. 1705. 1640, 1238. CIMS (&: 
0.5 10rr. direct probe) m/r (reL int.): 475 [M + I]’ (5.31457 [M 
+ I -HrO]’ (9.9A 359 [hi + 1 -C,H,O, + H]’ (IL9). 263 
(lO.l), 245 [M+l-C,cH,,O,+H]’ (9.6). II? (55.9). 99 
[hydroxyt~ioyi acylium] ’ (1001, 71 [acylium (99) - CO] * 
(15.9,. 
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