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codin (2). They were identified by their IR, NMR, ssp. cana [6] in Montana. Dehydroleucodin (2) 
mp and mmp with authentic samples. has been previously reported from the native 

o. I South African species Lidbeckia pectinata Berg 
P--h 171. \ v Acknowledgements-We wish to thank Professor F. Bohlmann, 

6 Berlin, Germany for comparing our dehydroleucodin with his 
authentic sample. We also thank Dr. R. 0. Asplund for an 

0 authentic sample of artevasin. 
(1) (2) - 

Three sesquiterpene lactone chemical races, 
(low elevation), (high elevation) and (Hot Springs), 
have been reported in A. tridentata ssp. uaseyana 1. 
from Montana [l, 21. Arbusculin-A, -B and -C 
were isolated from the (low elevation) race [3]. 2. 
Arbusculin-A, -B, -C, rothin-A and -B were 3. 

detected in the (Hot Springs) race [l]. Artevasin 
(1) and dehydroleucodin (2) were isolated from 4’ 
plants of the (high elevation) race. Artevasin (1) 5. 
has been previously reported from A. tridentata 
ssp. vaseyana in Wyoming [4], A. tripartita Rydb. 

6, 
7, 

ssp. tripartita in Montana [S], and A. cana Pursh 
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Plant. Carthumus tinctorius L. Source. Califor- 
nia-a commercial variety of safflower seed. Pre- 
vious work. Isolation and characterization of hep- 
tadecatetraene from roots of Saussurea lappa 
Clarke [l-3]. 

Reference to a company or product name does not imply 
approval or recommendation of the product by the U.S. 
Department of Agriculture to the exclusion of others that may 
be suitable. 

Present work. While investigating volatile com- 
pounds from germinating safflower, we identified 
(Z,Z,Z)-1,8,11,14_heptadecatetraene. Safflower 
seed, soaked for 2 hr in HzO, was allowed to ger- 
minate for 4 days in a flask through which air 
flowed and to which H,O was occasionally 
added. Seedlings were extracted with Et,0 and 
a concentrate of volatile compounds was obtained 
by vacuum steam distillation. Fractionation of 
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Table I. NMR spectral data for 1,X,1 1.14.heptadecatetraene 

No. of protons Type J (Hz) Interpretation 

0.98 
I.36 
2.05 
2.8 I 
4.94 
4.98 
5.37 
5.x4 

8 CH,-CH,- 
-CH2-(CH,),-CHz- 
-CH-CH-CH= 

5 =CH-CHFI-CH= 
10 -CH,-H-(-C=(‘t&H 
17 -CH,-II-(-C=C-FH-H 

NoncotrJugatcd vinyl H 
7.10,6 -CH,--CH=CH, 

these compounds was effected on a Si gel H 
column with hexane-EtzO. 

GLC on a Silar 5CP column indicated that one 
component constituted 96’;;: of one fraction. An 
exact mass measurement with a DuPont (CEC) 
21-l IOA high resolution mass spectrometer gave 
C, 7H,, as the molecular formula. MS: M’ m/e 
232 (404) 108 (SO), 9.5 (48), 93 (48) 91 (29), 81 
(39), 80 (56) 79 (100). 67 (65) 5.5 (36). 41 (37). 
The 1OOMHz NMR spectrum was taken in 
CDCl, with TMS as internal standard. Analysis 
of the spectrum (Table I), aided by double 
resonance decoupling experiments. established the 
identity of the hydrocarbon as l&11.14-heptade- 
catetraene. 

The IR spectrum of the heptadecatetraene 
(neat) accords with that described by Romafiuk 
et al. [Z], showing peaks at 3012, 1641, 992 and 
911 cm- ‘. No peak at 974cm-i showing tram 

unsaturation is present, so the disubstituted 
double bonds have the cis configuration. The UV 
spectrum of a sample purified by GLC shows a 

continually increasing absorption from 220 nm to 
the instrument cutoff point at 182 nm (E 38400) 
(cyclohexane) with an inflection at 193 nm (E 
26300). (The recorded spectrum of an equimolar 
mixture of methyl linolenate and methyl IO-unde- 
cenoate is very similar in shape and intensity). 

The amount of heptadecatetraene in a hexane- 
acetone extract of 4-day-old seedlings grown from 
IOOOg seed was 0.28 g. An estimate of the amount 
of heptadecatetraene in a hexane-acetone extract 
of 4-day-old seedlings showed OQX”,,. 

Cwthumus rim-torius and Saussurra lcrppa, the 
only plants in which the presence of 1,&l 1.14- 
heptadecatetraene is reported, are both members 
of 

I. 

2. 

3. 

the tribe Cynareae. 
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Plant. Eupatorium catmahitwrz L.~ Compositae. tic and diuretic [ 11. Pr&ous work. Sesquiterpene 
Source. Vaserne. north of Copenhagen. Voucher lactones [2,3], flavonoids [4], sterols [S]. 
specimen in the herbarium of the Botanical Presrtzt work The MeOH extract of the dried 
Museum, University of Copenhagen. CUSPS. Eme- aerial parts (2 kg) was evaporated and the residue 


