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BITHIENYL DERIVATIVES FROM TAGETES MINUTA L.
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In an investigation prompted by the observation of nematicidal
sctivity in Tagetes minuta L. (1) we have examined the thiophene derivatives
which are present in the roots. We have isolated a~terthienyl (I) and
5~(but-1~en-3-ynyl)~2,2'=bithienyl (II), which have previously been obtained
from Tagetes patula and T.erecta (2). We have, however, been unable to
obtain cis-5-(1-acetoxy=but-3-enyl)-2,2'-bithienyl (III) whioh was isolated
by Bohlmann and Herbst (2) from the same two speciss.
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(1) &R= -C2C-CH=CH, (vI) B= -CzC-CHOB-CH,C1
(ITI) &R= ~CH=CH-~CH,,~CH,040 (VII) Re -CiC-MgBr
(Iv) &= ~CH=CH~GH,,~CH,,0H (VIII) R= -I

(x) B= ~C=C-~CHOL-CH,0H
Two other new bithienyl derivatives have been obtained from T.minuta;
these have been identified as 5-(but-i=-ol-3-ynyl)-2,2'-bithienyl (V) and
5o (but=1-chl oro-2-0l-3-ynyl)-2,2'=bithienyl (VI). Compound (V), m.p. 67°,
gave an analysis for C, H, .0S

1240 2}
bithienyl residue (840, 800 cn.”!) and a primary -OH group (3300, 1050 cm.” )

the infrared spectrum showed a monosubstituted

but no «CH=CH~ or =CzC~ absorption, whereas the ultraviolet spectrum

(Agax 242, 328, 334 mu log € 3.82, 4.34, 4.35) indicated an unsaturated
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chromophore adjacent to the bithienyl residue. This anomaly was resolved
by the N.¥.R. spectrum which showed resonamces at 3.05 (5 protons, bithienyl
residue); 6.7 (2 protons, iriplet, -CH2)5 and 7.25 (3 protons, broad
triplet, —CH2, ~0H). No resonances appeared for olefinic protons so that
the conjugation appeared to be acetylenic. The absence of an sbsorption
for this group in the infrared spectrum is not unusual (3).

The compound (V) was synthesised by treating the scetylenic Grignard
(VII) with ethylene oxide. It was also prepared in high yield by reaction
between S5-iodo-2,2'-bithienyl (VIII) (4) and the cuprous salt of but-3-yn-i-ol,
by heating under reflux in pyridine in an atmosphere of nitrogen. The
latter method which is similar to that recently described (5) for aromatic
acetylene derivatives seems to be of general application for the synthesis
of heterocyclic acetylenes. We heve numerous examples (£) of syntheses of
this type, e.g. the derivative (II) can be obtained under the same conditions
in one step using the cuprous salt of vinylacetylene.

The synthetic material was identical with the natural product but the
physical constants end spectral data were identioal with those recorded (2)
for the naturally-occurring aloohol {(IV). However, comparison of the orude
root extracts of the three species mentioned by thin-layer chrometography
(7) showed a remarkable similarity. Since the evidence (2) originally
advanced for (IV) was ambiguous we synthesised (IV) by stereospecific
reduction with diborane of the acetylenic carbinol (V). The cis olefinio
carbinol (IV) hed m.p. 58° (xm 243, 335 mu) whereas the trans isomer
synthesised by the method of Bohlmsnn and Herbst (2) had m.p. 78°
(T‘knax 245, 339-3#1 mp). The properties of the gis-isomer are not conmsistent
with those of the stable compound assigned this structure by Bohlmemn (2).
PFurthermore, the gis isomer proved very labile and isomerised readily to
the trans. We suggest that the compound isolated by Bohlmann (2) is the
acetylenic carbinol (V).
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The synthesis of the carbinol (V) provided a simple mnthod for the
preparation of the en~yne (II). Conversion to the p.tosyl derivative
and eliminetion with sodium hydroxide gave (II), in high yield, identicsl
with naturel material.

Structure (VI) for the second bithienyl derivative, m.p. 55°, (2.8 mg.)
was supported by CH analysis, indicating C12H932001; the infrared spectrum
3300 om. (~CH); 2200 em.”! (-czc-); 840, 800 em.”™" (mono-substituted
bithienyl residue); 758 cm.n1 (=C-Cl); the ultraviolet absorption
maximum 245, 336 mu (conjugated bithienyl) and the mass spectrum. This
showed a parent molecular ion at 268 which lost fragments of 49 mass unite
(-CH201) and 17 mass units (=0H) to give ions of mass number 219 and 251.
This supported strvcture (VI) rather than the alternstive (IX). Reaction
of the acetylenic Grignard (VII) with chloroascetaldehyde gave an oil with
speotral properties (I.R. and U.V.) and behaviour on thin-layer chrometography
which was identical with natursl materiel. We have not been able to
obtain erystalline material 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 msterial has

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