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In an invertigation prompted by the observation of nematioidal 

aotivity 5x1 Tamtea minuta L. (1) we have examined the thlopheue derivatives 

which are present in the roots. We hare isolated orterthiellyl (I) and 

5_(but-I-an-fgnyl)-2,2'-bithieuyl (II), which have previously been obtained 

from Tanetes uatula and T.ereota (2). We have, bowcrrer, beeu unable to 

obtain oir5_(i-aoetoxy-but-3-ouyl)-2,2'-bithienyl (III) whioh ~88 isolated 

by Bohlmann aud H-bat (2) f?om the awe two rpeoiea. 

//\ 

0 03 R= s 09 Be -CMi2-CH26H 

(II) BF -CWXi=CH2 @I) BP-CIDCHOH-CFf2Cl 

(III) R= -cR=CH-cH2-cE20Ao (VII) R= -C~C-MgBr 

(IV) R= -CH=CH-CH2-CH20H (VIII) Rr -1 

(IX) BF -CrGCHCl-CH20H 

Two other new bltbienyl derivativea have beeu obtained from T&nuts; 

these ham been identified aa 5-(but-l-dl-31-ynyl)-2,2~-bitbier@ (V) and 

5-(but-l-obloro-2-ol-3_gngl)-2,2*-bifhienyl (VI). Compound (v), mop* 67Or 

gave an analyria for C,2H,oOS2; the inf'rared spatrum rhored a monombstituted 

bithlemyl residue (840, 800 on.") and a primary -0A group (3300, 1050 ow") 

but no -CHrCH- or -ED absorption, wbereaa the ultraviolet apeotnm 

(&U 242, 3'28, 334 ap log E 3.82, 4.34, 4.35) indicated an unsaturated 
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ohromophore adjaoent to the bithimyl residue. This anomaly was resolved 

by the W.Y.R. spectrum which showed resommes at 3.05 (5 protons, bithienyl 

residue); 6.? (2 protons, Iriplet, -CH~); and 7.25 (3 protons, broad 

triplet, -CH2, -OH). No resonances appeared for olefinic protons so that 

the conjugation appeared to be acetylenjc. The absence of an absorption 

for this group in the infrared spectrum is not unusual (3). 

'The compound (V) was synthesised by treating the ecetylenic Grignard 

(VII) with ethylene oxide. It was also prepared in high yield by reaction 

between 5-iodo-2,2'-bithienyl (VIII) (4) and the cuprous salt of but-3-yn-l-01, 

by heating under reflux in pyridine in an atmosphere of nitrogen. The 

latter method which is siai1e.r to that recently described (5) for aromatio 

aoetylene derivatives seems to be of general application for the synthesis 

of heterooyolio eoetylenea. We have numerous exemples (6) of syntheses of 

this type, e.g. the derivative (II) can be obtained under the ssme oonditions 

in one step using the cuprous salt of vinyleoetylene. 

The synthetic material was identical with the natural product but the 

physical constants and spectral data were identiosl with those reoorded (2) 

for the naturally-occurring aloohol(IV). However, comparison of the crude 

root extraots of the three species mentioned by thin-layer chromatography 

(7) shored a remarkable 5imilarity. Since the evidence (2) originally 

advaooed for (IV) was anbiguous we synthesised (IV) by stereospeoiflo 

reduction with diborane of the aoetylenio oarbinol (V). _ The ois olefhio 

oarbinol (IV) had m.p. 58' ($_ 243, 335 v+) whereas the tram isomer 

synthesised by the method of Bohlmaun and Herb& (2) had m.p. 78' 

(Lx 245, 339-344 w(I). The propertjss of the &-isomer are not consisteut 

with those of the stable compound assigned this struoture by Bohlmam (2). 

atrthmore, the & isomer proved very labile and isomerised readily to 

the m. We suggest that the oompound isolated by Bohlmmn (2) is the 

aoetylenio oarbinol (V). 



The synthesis of the oarbinol (V) provided a simple m&hod for the 

preparation of the en-yne (II). Conversion to the p.tosyl derivative 

and elimination with sodium hydroxide gave (II), in high yield, identi.oa, 

with natural material. 

Structure (VI) for the second bithienyl derivative, m.p. 55', (2.8 mg.) 

was supported by Cl-i analysis, indicating C ,,H9S20Cl; the infrared spectrum 

3300 cm.-' (-OH); 2200 cm." (-CaC-); 840, 800 cm.-' (mono-substituted 

bithienyl residue); 758 om. -’ (-C-Cl); the ultraviolet absorption 

maximum 245, 336 w (ocnjugated bithienyl) and the mass spectrum. This 

showed a parent molecular ion at 268 which lost fragments of 49 mass units 

(-CH2Cl) and 17 mass unit8 (-OH) to give ions of mass number 219 and 251. 

This supported structure (VI) rather than the alternative (IX). Reaction 

of the aoetylenic Grignard (VII) with chloroaoetaldehyde gave an oil with 

speotral properties (I.R. end U-V.) and behaviour on thin-layer chromatography 

whioh was identical with natural materiel. iRe have not been able to 

obtain crystalline materiel despite rigorous purification. It is likely 

that the natural material is optically active, (lack of material has 

precluded any determinations), and that the racemic synthetic material has 

a much lower melting point. Attempted resolution is in progress. 

We are grateful to Dr. J. H. Beynon and Mr. A. E. lilliams of I.C.I. 

Ltd., Dyestuffs Division for mass spectra, a D.S.I.R. studentship (G.T.P.) 

end support from British Petroleum Ltd., Sunbury, (R.E.A.). 



31fl2 No.*3 

(f : R. A. C. Daulton and R. P. Curtis, =atoloaica, 2, 357, 17963). 

(2) F. Bohlmam and P. Herbst, &., 9fi, 2945, (1962). 

(3) L. J. Bellamy, The Infra-red Sm@trs of Camplax Molecules. p. 60. 

Methuen and Co. Ltd., Lmdon 1960. 

(4) R. F. Curtis and G. T. Phillips, uncubliahed resolts. 

(5) C. E. Castro and R. D. Stephens, J. Ora. Chem., 28, 3313, (icj63). 

(6) R. B. Atkinson, R. P. Curtis md G. T. PhilliPs, unpublished results 

(7) R. F. Curtis wd G. T. Phillips, J. Chromatog., 4, 366, (1?62'). 


