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Abstract-The underground parts of three Achrllea spumes afforded, m addition to known unsaturated ahphatlc acid 
lsobutyl amides, four new pyrrohdldes and one new plpendlde The structures were estabhshed by spectroscopic 
evidence The chemosystematlc unportance of the amide accumulation 1s dlscussed 

INTRODUCTION 

In connection with a comparatwe computerzed UV-IR 
data screening program on secondary constituents within 
the tribe Anthemldeae (Compontae), the accumulation of 
olefimc and acetylemc amides has been shown to be a 
typical chermcal trend of the genus Ach~llea [l-5] This 
biogenetic capacity has also been observed m the probably 
related genera Leucocyclus [3], Anacyclus [2, 6, 71 and 
Otanthus [2], as well as m CIadanthus [2] and 
Chamaemelum [8] Moreover, from Argyranthemum 
specxs, a thlenyl-hexadlen-aobutyl amide has been SO- 
lated [9,10] which, to date, could not be detected m the 
above genera but has recently been found m the North 
African annual Motr~ar~a pubescens [ 1 l] 

In contmuation of these studies, we have now m- 
vestlgated the amide pattern of the underground parts of 
Achdlea nana and A macrophylla, as well as an amide 
from A hgustlca whose UV spectrum suggests a new 
chromophore m the acid moiety 

RESULTS AND DISCUSSION 

The polar fractions of the petrol-ether extract of A 
nana afforded a complex mixture of unsaturated amides 
which were separated by repeated TLC Finally, the 
lsobutyl amldes 1[3], 2 [3], 3 [4], 4 and 5 [12,13], as well 
as the pyrrohdldes 69, were isolated The structures of 
l-5 followed from then spectral data, which agreed with 
those of authentic mate& 

The UV spectra of 69 indicated the presence of dlenolc 
acid amides although m the case of 9 the typical UV 
maximum was overlapped by the characteristic maxuna of 
an endlyne chromophore The spectral data of 6 clearly 
indicated the presence of a dlenamlde with a pyrrohdme 
ring, while the molecular formula showed that a tetra- 
decadlenolc acid anude has to be assumed From the 
‘HNMR spectrum of 7 (Table l), again a conjugated 
amide structure with a pyrrohdme nng could be deduced 
from the typical pan of tnplets at 6 3 53 and 3 51 and the 
correspondmg pan of tnplets of trlplets The remammg 
signals were assigned by spm decouphng The Z- 
configuration of the A”-double bond followed from the 
couplings observed The molecular formula of 8 

(C1sHz5NO) already indicated that ths anude differed 
from 7 by the degree of unsaturafion As can be deduced 
from the ‘H NMR spectrum (Table l), an 8,10-dlyne has 
replaced the enyne group of 7 Thus 8 1s related to 
anacyclm, the correspondmg lsobutyl amide 4 [12,13] 
Sumlarly, all the data of 9 clearly showed that it is an 
amide, where the lsobutyl Brmde group of 12,13_dehydro- 
anacychn (5) [13] 1s replaced by a pyrrohdlde residue 
Accordmgly, most of the ‘HNMR signals were sumlar 
However. as in other Dvrrohdldes, the nature of the amide 
group ca&d a considerable shift m the 2-H signal. 
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Table 1 ‘H NMR spectral data of compounds 610 (400 MHz, TMS as Internal standard) 

6 7 8 9 10 

2-H 6 10d 612d 613d 6 14 d 640d 
3-H 726 dd 727 dd 727 dd 727 dd 728dd 
4-H 620dd 626 ddbr 624 ddbr 624 ddbr 638dd 
S-H 609dt 613 dt 608dt 608 dt 653dd 
6-H 

216dt 241 dtbr 
1 

238d* 
I 

244m 66Odd 
7-H 246 tbr 240m 585 dd 
10-H 

I 

543dt - - 564ddt 
11-H 

14-13m 587dt - 618dt 
12-H 225 dq 223 t 5 50 dq 212dq 
13-H 142 tq 155 tq 630dq 144 tq 
14-H 088 t 092 t 099 t 180 dd 092t 

N< 354t 353 t 355 t 3 54 t 3 62 m (2H) 
352 t 351 t 353 t 352 t 3 49 m (2H) 
196 tt 196 tt 197 tt 197 tt 158 m (4H) 
186 tt 186 tt 187 tt 187 tt 165 m (2H) 

*Not first order 
J(Hz) 2,3 = 4,5 = 15,3,4 = 105,5,6 = 6,7 = 7,11,12 = 12,13 = 13,14 = 75,2’,3’ = 3’, 

4’ = 4’, 5’ _ 7, compound 7 7, 10 = 10, 12 * 15, 10, 11 = 105, compound 8 12, 13 = 7, 
compound 9 12,13 = 16,12,14 = 17,13,14 = 7, compound 10 2,3 = 4,5 = 6,7 = 15,3,4 
= 5, 6 = 11, 7, 10 = 10, 12 _ 15, 10, 11 = 15 5, 11, 12 = 7 

A lrgustzca also contams a complex mixture of different 
anudes from which one has been suggested to be new on 
the basis of W comparison The molecular formula of 
this armde is C19Hz5N0 mdlcatmg a high degree of 
unsaturatlon, which was also supported by the W 
maxma at 355 and 340 nm The nature of the amme group 
followed from the mass spectrum (m/z 84, C,H,,N+) and 
from the ‘HNMR spectrum (Table l), which showed 
typical multlplets at 6 3 62, 3 49, 1 58 and 165 Spin 
decoupling allowed the assignment of all signals Starting 
with the 2-H signal (S 6 40, d), the sequence of 2-H-7-H 
clearly could be established The presence of a long-range 
coupling between 7-H and 10-H allowed the completion 
of the sequence The nature of the end group (C-l 1-C-14) 
was easily deduced from the corresponding ‘HNMR 
signal, thus leading to structure 10 Its chromophore to 
date has not been observed 

The amide pattern of A mucrophylla IS characterized by 
the known lsobutyl amides 11 [12], 12 [2] and 13 [14] 
The compounds were identified by comparison of 
‘H NMR, mass spectra, IR and UV data with authentic 
samples 

The present data agam show that armde accumulation 
represents a slgmficant chemical character of Achdlea In 
addition to the more wldespread lsobutyl armdes, the 
genus 1s particularly character& by the frequent occur- 

Achlllea macrophylla 

CH,(CH~),(CH=CHJ,CONHCH,CH(CH,), 
EE 11 

CH,CH=CHCH,CH2(CH=CH),CONHCH,CH(CH,), 12 
z EE 

H(C_=C),CH,CH2(CH= CH),CONHCH&H(CH,), 13 
E,E 

rence of plperldldes and pyrrohdldes Apart from the 
different amme parts, trends towards different carbon 
cham lengths as well as different levels of unsaturatlon 
wlthm the acid moieties may serve as further chemosys- 
tematic cntena which most hkely contnbute to an mfra- 
genenc classficatlon of Achdleu Extensive chromato- 
graphic and spectroscopic comparrsons of the 
petrol-ether extracts of other species exhibited a further 
series of probably new anudes The isolation and structure 
elucidation of these compounds 1s currently under mvestl- 
gatlon m our laboratones 

EXPERIMENTAL 

Plant mater& A nana L was collected m Aosta valley, co 
2200 m, N W Italy, 29 July 1983, by L Schratt, A macrophylla L 
was collected m Kanton Vales, Furka Pass, ca ZOOOm, 
Switzerland, 19 July 1982, by K Valant-Vetschera, A llgustxa 
A22 was collected near Sparta, Peloponnaus, Greece, 29 June 
1979, by K Vallant-Vetschera Voucher specunens are deposlted 
at the Herbarmm of the Institute of Botany, Umverslty of Vienna 
(WU) 

Audned underground parts were cut into small pieces and 
extracted with petrol-Et,0 (2 1) for several days at room temp 
The resultmg extracts were roughly fractionated by CC (slhca 
gel), eluted with petrol-Et,0 mixtures, with Et,0 mcreasmg 
from 0 to 100% and finally with 3-10x MeOH m Et,0 The 
polar fractions (100 % Et@-10% MeOH m Et,O) were sep- 
arated by repeated TLC (slhca gel and partly AgNQ) using 
petrol-Et,0 mixtures and CH2Cl,-Et,0 (19 1) as solvents 

A nana (33 g) afforded 26 mg 1,19 mg 2,6 mg 3,21 mg 4,2 mg 
5, 2 mg 6, 10 mg 7, 30 mg 8 and 5 mg 9, A macrophylla (30 g) 
afforded 16mg 11, 9mg 12 and 15mg 13, A hgustrca (1OOg) 
afforded 4 mg 10 MS were determmed at 70eV by direct 
insertion and ‘H NMR at 4OOMHz Mps are uncorr 

Tetradeca-2E,4E-dlenolc acrd pyrroluirde (6) Colourless 
011, UV &, nm 254 IRvCCbcm-’ 1625, 1600, 995 
[(CH=CH),E,E], 1652 (bON<yMS m/z (rel Int ) 227 140 (8) 
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[M]+ (talc for C,sHslNO 277 MO), 165 (26) [M - CsH,,]+, K Valant-Vetschera for provldmg the plant mated Support by 
164 (26) [M-CsH,,]+, 150 (45) [M-&H,,]+, 98 (62) the &terrexhscher Fonds zur Forderung der unssenschafthchen 
[CC4HsNCO]+, 55 (100) Forschung (proJect No 4837) IS gratefully acknowledged 

Tetradeca-2E,4E,lOZ-tnen-8-ynotc acid pyrrohdlde (7) 
Colourless oil, UV lEtlo nm 254, IR vs cm- 1 1626,1601,9% 
[(CH=CH),E,E], 1652 (CON:), MS m/z (rel mt) 271193 (4) 
[M]+ (talc for C,sHzsNO 271 193), 270 (6) [M - l]‘, 256 (1) 
[M -Me]‘, 242 (1) [M-Et]+, 98 (28) [C,H,NCO]+, 91(100) 
[C,H,]+, 79 (64) CGH,l+> 67 (48) CGH,l+ 
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