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Recently we had occasion to extract a batch of 
Helenium autumnale L. seeking a supply of the sesqui- 
terpene lactone, helenalin, for use in chemical studies.' 
The plants were obtained in late summer, 1963, in the 
vicinity of Chapel Hill, Sorth Carolina.2 They were 
air-dried and 7 kg. of finely ground leaves and stems 
was extracted in the usual way with methylene chlo- 
ride.3 After treatment of an alcoholic solution of the 
crude extract with aqueous lead acetate, the clarified 
aqueous alcoholic solution was partially evaporated 
and extracted with methylene chloride. When at- 
tempted crystallization of the dried extract from 
benzene failed to produce helenalin, as expected, the 
material was subjected to chromatography in benzene 
on 11-111 Activity M-oelm neutral alumina. Repeated 
chromatography of the benzene eluates yielded 14.9 g. 
of a product which crystallized from ethyl acetate. 
Repeated crystallization from the mme solvent afforded 
colorless rods, m.p. 133-135', [cx]*~D - 188' (CHCIs), 
XZz" 222 mp ( e  10,400), 242 mp; vNulol 1760 
(y-lactone), 1700, and 1586 (cyclopentenone) cm.-I. 

The n.m.r. spectrum14 T 7.80 dd (H-2), 6.25 dd (H-3), 
4.60 c (H-8), and 1.23 d and 1.13 d (C-10 and C-11 
methyl), suggested a norsesquiterpenoid structure. 

Anal. Calcd. for C14H1803; C, 71.77; H, 7.74. 
Found: C, 71.79; H, 7.84. 

Finally, comparison of published data for dihydro- 
mexicanin E5 pointed to the identification of our sub- 
stance. 

Dihydromexicanin E 

Through the courtesy of Dr. J. Romo, University of 
biexico, Mexico City, Alexico, a sample of dihydromexi- 
canin E was obtained for direct comparison and proved 
to be identical by the usual criteria. As far as we know, 
this represents the first isolation of this substance from 
plant material. It is interesting that no helenalin 
could be isolated from this sample of Hebenium autum- 
nale L. jnasmuch as it is usually the principal sesqui- 
terpene component.6 
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Treatment of 3,4-dibromo-1,3-diphenyl-l,2-butanedi- 
one (I) with sodium iodide in acetone previously2 was 
reported to produce a dimeric substance which was 
formulated as 6-benzoyl-2,5-diphenyl-2-phenylglyox- 
oyl-3,4-dihydro-2H-pyran (111). The structural as- 
signment was based primarily on the elemental analy- 
sis, molecular weight of the material, and the analogy 
to other dimers of similar and proven structure.3 Pre- 
sumably I11 arose via the dimerization of 1,3-diphenyl- 
3-butene-1,Bdione (11) although I1 could not be iso- 
lated. Additional support for this view was obtained 
by the production of I11 from the reaction of 1.3-di- 
phenyl-l12-propanedione (IV) with formaldehyde in 
the presence of a catalytic amount of piperidine. 

Treatment of I11 with 1 equiv. of bromine in dry 
carbon tetrachloride provided hydrogen bromide and 
a yellow solid (V, C32H2204) in  74.6% yield. The same 
substance could be generated from I11 using excess 
bromine or E-bromosuccinimide. 

The ultraviolet spectrum of V, X,,, 250 mp ( e  30,550), 
357 (16,500) , indicated considerable unsaturation; how- 
ever, no tractable hydrogenation product could be ob- 
tained. Although oxidation of V with periodic acid or 
ozone provided no information as to the nature of V, 
treatment of the substance with alkaline hydrogen 
peroxide provided 2 equiv. of benzoic acid and a high 
melting acid (VI, C18Hl4O4). 

The dibasic nature of VI was confirmed by the 
formation of a dimethyl ester (VII) when VI was treated 
with excess diazomethane. Hydrogenation of VI1 
provided a mixture of diastereoisomers. Decarboxyla- 
tion of VI was accomplished smoothly using a copper- 

Chromatography of the 
product provided trans-l,4-diphenyl-l,&butadiene 
(VIII), identical in all respects with an authentic 
sample. On the basis of these conversions, the bromi- 
nation product (V) can be formulated as 1,3,6,8-tetra- 
phenylocta-3,5-diene-1,2,7,8-tetraone. 

' quinoline catalyst a t  220'. 
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