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.7e wish to report the isolation of the thiophene derivative (I) *as 

various Centauren spp., the derivative (VIII) from Rudbeokia spp. and the 

confirmation of these structures by simple syntheses. 

Extraction of the roots of Centaurea issea L. with pentane-ether 

followed by chromatography over silica gave a yellow oil (b-p. 93'/0.05 m.) 

which was pure by thin-layer chromatography in two systems.' Analytical 

results were difficult to obtain but indicated Ci3H,2_,6S. 

The infra-red spectrum of the oil showed a -CxC- group(s) (22Ol cm.-'), 

a -CH=CH- system (trans, 1610, 950 om."), a -CH=CR2 group (990, 905 om.") 

end a 2,5-disubstituted thiophene residue (800 cm. 
-1 
). The ultraviolet 

absorption spentrum 334, 354 (sh.) uq~, (log E, 4.51, 4.31) indicated a 

thicphene ring with at least four unsaturated cekres in conjugation. 

The n.m.r. speotrum showed resonances at f 3.0 (2 protons; 3,4positlaa 

of the thiophene ring),r 3.6 - 4.8 (5 protons, complex series, -CH=CH-; 

-CH=CH2) end? 8.1 (3 protms, doublet, C!I3-CH=). 

Since we were able to isolate the dien-tetrayne (II)2 frcm the au 

extraction, structures based on this skeleton seemed likely. ThereW~ 

three possible thiophene structures of this type which were oonaistent with 

the speotroscopic evidence above but these could not be correlated with 

such analytical evidence as we had been able to obtain. 
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CH -cIIcFwIc 
3 

WC-CH=CH2 

CH3-cH=CH-(EC),-CiCH2 

(II) (III) 

CH3-C=C C-C_WX-CILCH, 
L 

(VIII) 

structure (I) was supported by the mass spectrum. This showed a 

parent molecular ion of 198 (C,3H,CS) whi h 0 was correct for a moleouler 

formula such as (I) but the splitting pattern was identical with that 

of I-aethyldibensothiophene (III). This must have arisen by rearrangement 

during the mass determination since the other spectral evidence was 

clearly inconsistent with (III). 

The synthesis of (I)(and VIII, below) are good examples of the 

utility of the heterocyolic acetylene synthesis whioh we have recently 

described.3 2,5_Diiodothiophene4 (IV) was treated with one equivalent 

of the cuprous salt of propargyleldehyde diethyl acetal (V) under nitrogen 

in FJTidine under reflux to give, after aoid hydrolysis during the work-up, 

2-iodo+(prop-Z-yn-I-al)thiophene (VI), (329, m.p. 82-SJ",'u.v~ max. 264, 

324, 331 mp (log E 3.88, 4.31, 4.32). Treatment of (VI) with a Wittig 

reagent from ethyl bromide gave compound (VII) (trans isomer, 28%) which 

was reaoted with the cuprous salt of vinyl acetylene in the same manner 

to give (I), identical in all respects with the natural material. 
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The thiophene derivative (VIII) which we have isolated5 fmm the 

roots of Qudbeckia nitida Nutt. and Rudbeckia laciniatp L. by rim.Klsr 

techniques was also synthesised from the intermediate (VI). Treatment 

with a:Jittig reagent fron ally1 bromide gave the yne-diene (IX) whloh 

was reacted xvith the cuprous seJ.t of methyl acetylene to give (VIII), 

(22::; '0.0. lio"/o.06 ml.) U.V. u&x. 334, 357 +, 106 0 G-42, 4.47) 

identical with the natural material. 'The detailed speotrosoopio 

argu,ients which led to structure (VIII) will be presented in a full 

communication. 

Je have isolated (I) and (II) from other sources, e.g. m 

m L., Centaqlraa cineraria L. and $entazrea nulch~'?right. 

Very recently, Eohlrann and c+workers6 have reported the isolation of 

a compound fron Serratuln radinta I:. B5.b Jnd fir. other qeoi.. which 

has beets assigned structure (I) on evidence from hydropdenetion l xperin.ukr 

and syaotral ne:;surencnts and a cr-:pound descr'bed as (VIII) on the seme 

basis fron ,Rudbec!:ia 31.1 mvahl. ;:o aynt;_etic studios were 

reported. 
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Satisfactoly analyses mere obtained for o;Ll compounds except (VII) 

and (IX) which caulk not be distilled. 

.7e are Grateful to Dr. J. II. Begon and Xr. A. X. Williams of 

Imperial Chemical Industries Ltd., (Dyestuffs Division) for mass spectra, 

end financj.al support fron British Petroleun Ltd. (R.E.A.). 
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