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Abstract-The aerial parts of Echinacea purpurea afforded, in addition to known compounds, five further highly 
unsaturated amides and a derivative of linolenic acid. The structures were elucidated by high field ‘HNMR 
spectroscopy. The lsolatlon of a known labdane derivative may be of chemotaxonomic relevance. 

From Echmacea purpurea Moench. several highly un- 
saturated amides were isolated [l, 23. We now have 
reinvestigated the aerial parts In addition to compounds 
isolated previously [l, 23, germacrene D, methyl p- 
hydroxycmnamate, vamlhn, the labdane derivative 6 [3] 
and five new amides (l-5) were obtained. The separation 
of these amides caused problems Only by repeated HPLC 
(reversed phase) were all the amides obtained pure. In 
addition to the molecular formulae, the ‘H NMR spectra 
allowed a clear assignment of the structures (Table 1). All 
five compounds differed from those isolated previously by 
lacking the second double bond which m most cases 1s 
conjugated with the amide group Accordingly, in all 
spectra the lowest signal was a double triplet which had to 

*Part 265 m the series “Polyacetylemc Compounds” For Part 

264 see El-Masry, S , Ghazy, N M , Zdero, C and Bohlmann, F 
(1983) Phytochemrstry 22, 592 

be assigned to the proton fi to the amide group. The trans 
configuration followed from the coupling, while l-4 
further had an isolated as-double bond. Compound 5 was 
a conjugated diene diyne, as was deduced from the 
UV maxima. The configuration could be asslgned from 
the couplings observed while spm decouphng allowed 
the assignment of all signals m the spectra of 1-5. 
In the spectra of l-4 the acetylene proton showed, as usual 
in such dlynes, a small triplet coupling which was mlssmg 
in the spectrum of 5. The correspondmg signal was shifted 
downfield due to the coqugation with double bonds. 

Amide 2 is of biogenetic interest since its isolation 
supports the proposed biogenesis of these amides from 
oleic acid [4]. The cis-9,10-double bond of oleic acid 1s still 
present m 2 whereas three carbons have disappeared from 
the end of the chain. A similar pathway has been 
established by feeding experiments [4]. Most likely 1 1s 
formed by chain shortening through /?-oxidation from the 
carboxyl end (Scheme 1). The amide groups m 3 and 4, 

Table 1. ‘H NMR spectraldata ofcompounds l-5 (400 MHz,CDCl,,TMSas 
internal standard) 

1 2 3 4 5 

HA 5 78 dt 5 76 dt 5 78 dt 

HB 680dt 682dt 6.80 dt 
W- 219ddt 2 18 ddt 2.19 ddt 

HD 1 54 
142 m 

tt 
1.33 

1 55 In 
m 

HF 2 06 br dt ’ 2 02 br dt 2.06 br dt 

HF 5 39 m 
HG 

544m 
5.49 

5.45 m 
m 

H%I 2.99 br d 2.99 br d 299 br d . . 
HI 199 t 198 t 199 t 

HK 3 15 t 3 15 t 3 15 t 

5.79 dt 
6.86 dt 
2 19 ddt 

1.45 In 

1.33m 

2.03 br dt 
5 38 m 

5.50 m 

2.99 br d 
2.00 t 
3.33 br d 

5.94 dt 
6.62 br dd 
6.52 dd 

5 35 br d 
2.09 s 
315 t 

1 79 tqq 1 80 m 

}O,Od }088d jl.24: }0.9:d 

578 brd 
6.81 dt 

> 
2.36 m 

*Not asslgned 
J (Hz) Compounds 1-4 A, D = 15; AC = 13; BC = CD = DE = EF 

= GH=7,H,I=l,compound5:2,3=15,2,4=1;3,4=5,6=7,6,7=15; 

7, 8 = 8, 9 = 11, NHCH,CHMe,: NH, 1’ = l’, 2’ = 2’, 3’ = 2’, 4’ = 7, 

NHCH,CH(Me)Et NH, 1’ = l’, 2’ = 2’, 3’ = 2’, 4’ = 3’, 5’ = 7 
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Scheme 1 

probably formed from the correspondmg decarboxylated 
ammo acids, have not been Isolated before Then struc- 
tures clearly foIloh from the ‘H NMR spectra and the 
mass spectra (see ExperImental) 

Furthermore, a hydroxy acid was Isolated, the structure 
of which IS probably 7 The mass spectrum of the 
correspondmg methyl ester showed no molecular ion 
Even by chemical IomLatlon only a [M - H,O + I]’ 
peak was observed The strong fragment [M - C,H,] A 
Indicated that the hydroxyl was at C-13 while the 
‘H NMR spectrum (see Experimental) clearly showed the 
presence of the sequence A and B These sequences, 
however, did not indicate where the remammg methylene 
groups were placed The structural assignment I\, there- 
fore, based oniy on the mass spectrum ‘but- 15 aiso 
supported by the fact that 7 could be formed by allyhc 
oxldatlon of hnolemc acid 

The lsoiatlon ot-6 IS ot~chemotaxonomlc interest I%s 
compound was Isolated previously from a S~lplnum 

CH,CH=CHCH,CH(OHICH=CH-CH=CH2CH,CH, -CH,CH,CO,H 

c t c 

A B 

species, a genus which IS also placed m the somewhat 
diverse subtrlbe Echptmlae of the Composltae [5] Highly 
unsaturated amides are also present m Sprlunthes, 
H~/mpsz~ and Acme//rr which belong m this same subtrlbe 
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EXPERIMENT4L 

The fresh aerldl parts (2 5 kg) were extracted first with 

Et,0 petrol (I 2) and then with MeOH The combined extracts 

were separated by CC (SI gel) and further by TLC (SI gel) and 
HPLC (reversed phase) In addltlon to compounds Isolated 

previously 300 mg germacrene D, IS mg methyl p-hydroxy- 
cmnamate, 6 mg camllm, 5 mg 6 and a complex mixture of the 

drcnd~cs in 5amf7 *ercobtamed Separation of i~-~Si\ds achrebzd 

by HPLC (MeOH~ Hz0 7 ?I FInally. 50 mg I, 30 mg 2.3 mg 3. 
25 m@ 4.8 mg 5 and 20 mg 7 \sere obtalned Knouzn compounds 
\%ere ldenrlhed-by compdrmg the ’ H~NMK spectra altti those oi 

duthentlc materldl 
TrUlrc N-2t 7c-drrn- IO. I 2-tit I no,c UC Id r\ohur rlomldr (1) 

Colourlesa crystals from petrol. mp 40 . IR ~s$,:$crn ’ 
3450 (NH). 331X, 2235 (C=CH), 1680, 1640. 1510. 980 

(C=CcONHRJ. MS M/Z (rel mt) 757 17X [Ml’ (10) 
(C,,H,,NO), 185 [M -NHR]+ (:I). 57 [C,H,]- (100) 
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Pentadeca-2t,9c-dten-12,14-dIynolc acid uoburylanude (2) 
Colourless gum, IR v$,$$ cm- ’ 3450 (NH), 3320,224O (C = CH), 

1685, 1650, 1515, 980 (CH=CHCONHR), MS (CI, Isobutane) 

m/z (rel mt) 286 [M+l]+ (100) [C,,H,,NO+l]+ 
Tndeca-2t,7c-dren-10,12-dlynozc acrd (2-methy/butyl)armde (3) 

Colourless gum, IR Y$$ cm- ’ 3450 (NH), 3300 (C = CH), 1680 
(C = CCONHR), MS (CI, rsobutane) m/z (rel mt ) 272 [M + l]+ 

(100) [C,sH,,NO + II+ 
Pentadeca-2t,9c-dzen-12,14-dzynolc acid (Zhydroxytsobutyl)- 

amrde (4) Colourless gum, IR v$$cm-’ 3445 (NH), 3320, 

2230 (C=CH), 1680, 1640, 1515, 980 (CH=CHCONHR); MS 

(CI, lsobutane) m/z (rel mt) 302 [M + l]+ (100) [C,9H2,N0, 

+11+ 
Trldeca-2t,6t,Sc-tr~en-lO,l2-dtynorc acid rsobutylamzde (5) 

Colourless gum, IR Y$$$ cm -I 3450(NH),3320(C=CH), 1680 

(C =CCONHR), MS (CI, Isobutane) m/z (rel mt ) 256 [M + l] + 

(100) [C,,Hz,N% + II+ 
13-Hydroxyoctadeca-9c,l lt,l5c-trlenotc actd (7) Colourless 

gum, IR vz!$crn- ’ 360&2600, 1715 (CO,H), UV1F;Fnm 
235 ‘H NMR (CDCI,) 2 34(H-2,t,J = 7Hz), 2 17 (H-8, brdt,J 
= 7,7 Hz), 4 92 (H-9, dt, J = 11,7 Hz), 5 97 (H-10, br dd, J = 11, 

1lHz),652(H-ll,brdd,J=11,15Hz),568(H-l2,dd,J=15, 

6Hz), 422 (H-13, dr, J = 6, 6Hz), 207 (H-14, dd, J = 7, 6Hz). 

485(H-15,H-l6,m),207(H-l7,dy,J = 7,7Hz),O96(H-18,f.J 

= 7 Hz) Ad&Ion of CH,N, m Et,0 afforded 8, colourless gum, 
MSm/z(rel mt) 277[M-OMe]+ (03),239[M-C,H,]+ (191 

207 [239-MeOH]+ (33), 67 (lOO), CI (Isobutane) 291 [M 
-H,O+ l]+ (100) 
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