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3,5-DILITHIATED TERTIARY THIOPHENE 2-CARBOXAMIDE.

REGIOSELECTIVE ENTRIES INTO DIVERSELY SUBSTITUTED THIOPHENES
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Abstract: 3,5-Dilithiated N,N-diethyl thiophene 2-carboxamide (3) undergoes reaction with
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a single electrophile in excess, or two different electrophiles in tandem, to give 2,3- and
2,3,5-substituted thiophene derivatives (4).

2,3-Disubstituted thiophenes and furans are available via metalationl of 3-substituted

(1) 2 but generally not the much more accessible 2-substituted (2) 3 systems which, with

two notable exceptions (2b), 3¢>3d,4 gyffer exclusive C-5 deprotonation thereby leading to

2,5-disubstituted products. As an extension of work on dimetalated aromatics,5 we report on

the direct generation of the 3,5-dilithiated thiophene-2-carboxamide (3) 6 from 2e and

demonstrate the utility of this synthon for the regioselective construction of diversely

functionalized 2,3- and 2,3,5-substituted thiophene derivatives 4.
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Metalation of 2e under standard conditions (1.1 equiv §;BuLi/TMEDA/THF/-78°C)5 leads to
C-5 deprotonation as confirmed by reaction with TMSC1 to give 4a in high yield. However,
when the in situ generated 5-lithio species is exposed to 1.1 equiv of s-BuLi/TMEDA/THF/-78°C,
followed by EtOD gquench, the dideuterated compound 4b is obtained in high yield and > 95% d,
content (MS) (Table). This result strongly suggests the intermediacy of the 3,5-dilithiated
species 3 and is supported by the successful introduction of a variety of other electrophiles
to give products 4c - 4f.

The order of deprotonation, based on the formation of 4a with 1 equiv of base, predicted
that in 3, the C-3 anion would be the more reactive towards electrophiles. As a test of this
prediction, 3 was quenched at -78°C with 1 equiv of TMSC1 followed by excess of MeOH and gave
3-silylated product 4g together with some 3,5-disilylated material (Table). Similarly,
treatment with other electrophiles gave modest yields of products 4h - 4j with varying amounts
of 2,5-disubstituted amides or starting material, which appeared to be a function of the
reactivity of the electrophile.’

The sequential, one-pot introduction to two different electrophiles into 3 was moderately
successful using the more reactive TMSC1 and (MeS)p as the first electrophiles. In this
manner, compounds 4k - 4m were obtained accompanied by substantial amounts of 3,5-disilylated
or -dithiomethylated products.

Dilithiated species 3 should have utility for attaining varied thiophene substitution
patterns in general and 2,3-disubstitution in particular. It may also stimulate interest to

generate dianions of other heteroaromatic systems.8>9,10
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TABLE Synthesis of 2,3- and 2,3,5-Substituted Thiophene 2-Carboxamides
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Electrophile
3 e, Product E, E, Yield, ¥ Mp(bp)C °C
TMSC1 4a H ™S 85 65-66d
EtOD ap D) D 83 46-48d
TMSC1 4c ™S ™S 82 105-110/0.15 mm
(MeS), 4d © SMe SMe 65 100-105/0.15 mm
CICONEE, 4e CONEE,, CONEE, 82 210-220/0.02 mm
PhCHO ar © PhCH(OH)  PhCH(OH) 48 f
TMSC1 MeOH a9 9 ™S H 40 71-75/0.2 mn
(MeS),  MeOH 4n 9 SMe H 34 80-85/0.05 mm
Mel MeOH 4i " Me H 57 68-72/0.08 mm
CICONEL, MeOH 4 " CONEE,, H 38 130-135/0.01 mm
MSC (Mes), a ™S SMe 35 90-95/0.05 mn
(MeS), ~ TMSCT 413 SMe ™S 30 100-102/0.2 mm
(MeS),  CICONE, an J SMe CONEL, 26 135-140/0.08 mm

@ ATl new compounds show analytical and spectral (IR, NMR, MS) data consistent with the
assigned structures. D Yields are based on isolated (chromatographed and/or distilled)
material. € Temperature of the Kugelrohr oven. d Recrystallized from Et,0-hexane.

€ Accompanied by 10% of 3-substituted product. f 0i1, homogeneous by TLC, partially
converted into the corresponding phthalide upon distiliation. 9 Accompanied by 25% of
3,5-disubstituted product. h Accompanied by 10-20% of 2e. 1 Accompanied by 20% of 4c.
J Accompanied by 20-30% of 4d.
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For 2,5-dilithiated imidazoles, see Chadwick, D.J.; Ngochindo, R.I. J. Chem. Soc. Perkin

Trans. I, 1984, 481.

we thank NSERC Canada for financial support and M. Kerr for technical assistance.

(Received in USA 4 December 1984)



