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Abstract-The extract of the aerial parts of Perityle emoryi gave, in addition to seven known sesquiterpene lactones, six 
new germacranolides and a guaianolide as well as a further thymol derivative together with several known ones and 
two labdanes. The structures were elucidated by high field ‘H NMR spectroscopy. The chemotaxonomic aspects are 
discussed briefly. 

INTRODUCTION 

The genus Perityle with about 50 species is distributed 
over southwestern U.S.A. and northern Mexico, only one 
species, P. emoryi Torr., is also present in South America. 
Traditionally, this genus was placed in the artificial tribe 
Helenieae. Most of the genera of the latter tribe have now 
been placed in the Heliantheae, although for Perityle its 
inclusion in Senecioneae is also discussed [ 11. In a recent 
revision of the Heliantheae, it was placed in the subtribe 
Peritylinae in the tribe Heliantheae [Z]. Only one species 
has been studied chemically [3]. The results already 
indicated that this genus is better placed in the Heli- 
antheae. We have now studied a second species, P. emoryi 
Torr., from which only flavones found in several other 
Perityle species were isolated [4]. The results are dis- 
cussed in this paper. 

RESULTS AND DISCUSSION 

The extract of the aerial parts of P. emoryi afforded 
caryophyllene, the flavone penduletin, the known germa- 
cranolides 1 [S], 2 [6], 3 [7], 6 [7], 7 [S] and 9 [9] as well 
as 4, 5, 8 and the epimeric esters 10 and 11 which could 
not be separated. Furthermore, the guaianolides 12 [3] 
and 13, the ent-labdanes 20 and 21 [lo], the thymol 
derivatives 14 [ll], 15 [12], 17 [13], 18 [14] and 19 [15] 
as well as the unknown trio1 16 were isolated. The 
structure of the latter followed from its ‘HNMR spec- 
trum (see Experimental). As expected, the signals of H-9 
and H-10 were somewhat complex as the molecule is not 
completely symmetrical. The mass spectrometric frag- 
mentation of 16 also supports the structure. In addition 
to elimination ofwater, loss of a methoxy group (m/z 151) 
was observed. Again elimination of water leads to the 
base peak (m/z 133). 

The structure of the lactone 4 also followed from its 
‘HNMR spectrum (Table 1). While the signals of the 
lactone part were nearly identical with those of 2 and 3, 
the nature of the ester side chain could be deduced from 
the typical signals of an a-[1.2-dihydroxy-ethyl]-acrylate 
present in cnicin [16]. 

The ‘H NMR spectrum of 5 (Table 1) was very similar 
to those of 2-4 However, the changed ester side chain 
clearly followed from the signals at 63.74, 3.70, 2.54 and 
2.48 which were not first order. Spin decoupling indicated 
that the two lower field signals were allylically coupled 
with the exomethylene protons which showed broadened 
signals at 66.16 and 5.71 and vicinal couplings with the 
protons responsible for the signals at 62.54 and 2.48. 
Thus an a-[2-hydroxyethyll-acrylate was present which 
seems to be very rare. 

That 8 was a 11&13-dihydrogermacrolide could be 
deduced from the ‘H NMR spectrum (Table 1) which was 
in part similar to that of 9. However, a double quartet 
at 62.38 and a methyl doublet at 61.28 resembled the 
corresponding signals of 7. The three-fold doublet at 
64.75 required the presence of a Zu-hydroxy group as 
followed from spin decoupling. Thus Iactone 8 was the 
1 1 /?, 13-dihydro derivative of mollisorin A [9]. 

The ‘H NMR spectrum of the unseparable mixture of 
10 and 11 (Table 1) was similar to that of 9. However, the 
characteristic signals of a tiglate moiety were replaced by 
a double set of 2-methylbutyryloxy groups. Saturation of 
the signal at 62.34 collapsed the two doublets at 6 1.12 
and 1.10 to singlets while saturation of the multiplets at 
6 1.64 and 1.45 collapsed the triplets at 60.87 and 0.83 to 
doublets. Thus 10 and 11 were also dihydro derivatives 
of 9, in which the tiglate double bond was hydrogenated 
from both sides affording the E-epimeric 2-methyl 
butyrates. 

The structure of 13 followed from its ‘HNMR spec- 
trum (Table 1) which was similar to that of the corre- 
sponding 24-desoxy derivative from a Helogyne species 
[17]. As expected, the vinylic methyl signal in the side 
chain was replaced by a pair of broadened doublets at 
64.32 and 4.27. 

The sesquiterpene lactone chemistry of P. emoryi is 
similar to that of P. uaseyi though the variations are more 
pronounced in the former species. Furthermore, no 
thymol derivatives were reported from P. oaseyi. How- 
ever, the relevance of these compounds is limited as they 
are widespread in several tribes of the family. Perityle is 
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better placed in the Heliantheae as germacranolides are with MeOH-Et,O-petrol (1: 1: 1). The extract was defatted by 

not reported from Senecioneae. treatment with MeOH and the soluble part was separated first 

by CC and TLC as reported previously [ 181. Fr. 1 (Et,O-petrol, 

EXPERIMENTAL 
1:9) gave 15 mg caryophyllene, fr. 2 (Et,O-petrol, 1: 3) gave by 

TLC (Et,O-petrol, 1: 3) 30 mg neryl isobutyrate, 30 mg 19 and 

The air-dried plant material (170 g) (collected in January 1989 20 mg 14. Fr. 3 (Et,O) gave by TLC (Et,O-petrol, 1: 1) 80 mg 14, 

in Northern Chile, voucher AH3, deposited in the Herbarium of 80 mg 20. 8 mg 21 and 20 mg 15. Fr. 4 (Et,O-MeOH, 9: 1) 

the University of Chile, Santiago) was extracted at room temp. afforded by HPLC (RP 8. flow rate 3 ml/min, ca 100 bar. 
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Table 1. ‘HNMR spectral data of 4, 5, 8, 10, 11 and 13 (CDCl,, 400 MHz, d-values) 

H 4 5 8 10 11 13 

1 4.87 br dd 4.90 br dd 

2 + + 

3 + + 

5 

6 

1 

8 

9 

9 
11 

13 

13’ 

14 

4.12 br d 
5.07 dd 
2.92 br dt 
5.78 br d 
2.82 br dd 

2.33 br d 

6.19 d 
5.56 d 
1.43 br s 

1.77 br s 

7.13 t 

4.49 dd 
4.43 dd 
5.05 d 
4.78 d 

4.57 dd 

3.71 dd 
3.42 dd 

6.21 br s 

5.98 br s 

4.71 br d 
5.13 dd 

2.95 br dt 
5.85 br d 
2.85 br dd 

2.37 br d 

6.28 d 
5.60 d 
1.46 br s 

15 

2 

3’ 

4 

5 

3” 

4” 

5” 

1.78 br s 
- 

7.10 t 

4.54 dd 
4.48 dd 

( 4.94 5.00 d d 
2.54* 

2.48* 
3.74* 

3.10* 

6.16 br s 
5.71 br d 

5.00 br t 
4.75 dt 

I 2.11 2.71 dd t 
4.91 br d 
5.03 t 
2.03 ddd 
5.45 br d 
2.85 br dd 

2.23 dd 
2.38 dq 
1.28 d 

1.53 br s 

1.78 d 
- 

6.89 qq 

1.84 dq 

1.86 dq 

- 

- 

4.99 br t 
4.16 dt 

2.14 dd 

2.12 t 
4.98 br d 
5.06 t 
2.94 br dt 
5.17 br d 
2.78 br dd 

2.34 br d 
- 

6.32 d 6.31 d 
6.60 d 5.59 d 
1.53 br s 

1.80 br s 
2.34 dd q 
1.64 m 

1.45 m 

1.12d 1.10d 

0.87 t 0.83 t 

3.14 dt 

i 2.55 2.42 m br d 

5.58 tq 

2.88 br t 
4.51 dd 

3.18dddd 

5.15 dt 
2.59 dd 

2.50 dd 
- 

6.29 d 
5.62 d 
5.02 br s 

4.87 br s 
1.86 br s 

7.12 t 

1 4.46 4.55 dd d 

5.01 d 
4.79 d 
6.63 tq 

4.32 br dd 
4.21 br dd 

. toverlapped multiplets. 

*Not first order. 
J [Hz]: compounds 4,s and 8: 5,6 = 9.5; 6,7 = 8.5; 7,13 = 3.5; 7,13’ = 3; 8,9 = 4; 9,9’ = 14; (compound 8: 1,2 = 2,3 

= 10; 2,2’ = 11; 2,3’ = 6) OOCOR 3’, 4’ = 6; 4; 4; = 15 (compound 4: 3”, 4’ = 3; 3”, 4’; =6; 4’;, 4’; = 11; compound 5: 

3’, 4’ = 6; 4; 4; _ 14; compound 8: 3’. 4’ = 7; 3’, 5’ =4’, 5’ = 1.5); compounds 10 and 11: 1.2 = 2,3 = 10; 2,2 = 11; 2,3 = 6; 

5,6=6,7=9;7,13=3.5;7,13’=3;8,9=4;OCOR:2’,3;=2’,3~=2’,5’=3’,4’=7;compound13:1,2=1,5=8;1,2’ 

=4;2,3=3,15-2;5,6=9.5;6,7=8.5;7,8=7,13-3;8,9=8,9’=4;9,9’=13;OCOR3’,4’=6;5;,5;=12;3”,4”=6; 

3”. 5” = 1.5. 

MeOH-H,O, 3: 1) 5 mg penduletin (R, 3.6 min), 2 mg 6, 

(R, 5.8 min) and four mixtures (4/l R, 0.5 min. 4/2 R, 1.8 

min, 4/3 R, 2.6 min and 4/4 R, 3.0min). TLC of 411 

(CHCls-CsH,-Et,O-MeOH, 6:6:6: 1 =TI) gave 3 mg 17,7 mg 

16 (Rf 0.37), 30 mg 12 and 20 mg 18. TLC (Tl) of4/2 gave 10 mg 1 
and 75mg 4 (R, 0.38). TLC (CHCl,-C,H,-Et,O-MeOH, 

10: 10: 10: 1 =T2) of 4/3 afforded 3 mg 9,2 mg 2 and a mixture 

which gave by HPLC (MeOH-H,O, 3:2) 1 mg 7 (R, 10.0 min), 

3 mg 5 (R, 13.8 min) and 2 mg 3 (R, 14.6 min). TLC of 4/4 (T2) 

gave 3 mg 13 (Rf 0.40) and a mixture which afforded by HPLC 

(MeOH-H,O, 3:2) 1 mg 8 (R, 12.3 min) and 1 mg lo/l1 
(R, 14.2 min). 

8~-[2-(1.2-dihydroxyethyl)acryloyloxy]-Germacra-l(lO)E.4E., 
11(13)trien-12.6a-elide (4). Gum, IR v”,:‘~ cm-‘: 3600 (OH), 

1760 (y-lactone), 1720 (C=CCO,R); MS m/z (rel. int): 445.186 

[M-CH,O]+ (0.3) (talc. for C,,H,,O, 445.186), 230 [M 

-RCO,H]+ (8), 227 [RCO]’ (7), 215 [230-Me]+ (7), 84 (100); 

[a] ;c + 22 (CHCI,; c 6.5). 

(13)-trien-12.6a-elide (5). Gum, IR v:::‘~ cm-‘: 3600 (OH), 1765 

g-lactone), 1725 (C=CCO,R); MS m/z (rel. int): 230.131 [M 

-RCO,H]+ (91) (talc. for C,,H,,O, 230.131), 215 (30), 99 

[RCO] + (83), 71 [99-CO] + (45), 69 [99 - CH,O] + (99), 68 [99 
-CH,OH]+ (100). 

2a-Hydroxy-8j-tigloyloxy-1 lfi,l3H-germacra-l(lO)E.4E-dien- 

12.6a-elide (8). Gum, IR v$z” cm- I: 3600 (OH), 1770 (?-lac- 

tone),1710 (C=CCO,R); MS m/z (rel. int): 348.194 [M]’ (0.3) 

(talc. for C H 0 348.194), 248 [M-RCO,H]+, 233 [248 20 28 5 
-Me]+ (5), 83 [RCO]’ (lOO), 55 [83-CO]’ (68). 

Epimeric 2a-hydroxy-8P-[2-methylbutyryloxy]-germacro- 
l(lO)E,4E,11(13)-trien-12.6a-elides (10 and 11). Gum, IR 
vC,F’~ cm-‘: 3600 (OH), 1760 (y-lactone), 1730 (CO,R); MS m/z 
(rel. int): 348.194 [M]’ (talc. for C H 0 348.194), 246 [M ZO 28 5 
-RCO,H]+ (5), 231 [246-Me]+ (2), 85 [RCO]’ (44), 57 [85 
-CO]’ (loo). 

Ligustrin-[5-0-(4’-hydroxytigloy[)-4-hydroxy]-sorrocinute (13). 
Gum, IR v$!:‘~ cm-‘: 3600 (OH), 1760 b;-lactone), 1720 

(C=CCO,H); MS m/z (rel. int): 458.194 [M]’ (3) (talc. for 
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&H,,,O, 458.194), 440 [M-H,O]+ (2), 422 [440-H,O]+ 

(12), 228 [M -RCO,H]+ (42), 99 [RCO]’ (80), 69 199 
-CH,O]+ (100). 

9,10-Dihydroxythymol (16). Oil, IR Yang” cm-‘: 3600, 3400 

(OH); MS m/z (rel. int): 182.094 [Ml’ (31) (talc. for C,,H,,O, 

182.094), 164 [M-H,O]+ (17), 151 [M-CH,OH]+ (48), 133 
[151-HH,O]+ (loo), 105 [133-CO]+ (74); ‘HNMR (CDCI,): 

66.70(hrs, H-2),6.91 (d, H-5,J=8 Hz),6.66(hr d, H-6,5=8 Hz), 
2.23 (s, H-7), 3.11 (tt, H-8, 5=7, 7 Hz), 4.02 (A,, A’,, X system, 

H-9 and H-10). 
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