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Recent papers of Bak and cmvmrkears1 have pointed out the melecular geemetry
of five-membered heterocaromatic compounds: thiophen, furan, and pyrrole. The
internal angles of these systems are different frem sach other, and always
maaller than those of benzene,

In connection with our previous studiesz on structure-reactivity
relationships in the thiophen ring, we have now investigated the influence of
molecular geometry on the importance ef steric effects in electrophilic
substitutions at this ring.

The differences in angles between thiophen and benzene rings might cause a -
remarkable difference in the relative importance of primary steric effects in
these two systems., Such a problem has not previously been studied and now we are
able to report some data to make a comparison possible.

The partial rate factors for the tin tetrachloride catalyzed acetylation by
acetic anhydride in dichloroethane at 25° C of toluene, t-butylbenzene, 3-methyl-
thiophen and 3-t-butylthiophen have been calculated from isomer distributidn-
and relative rates to unsubstituted rings (Table 1).

The magnitude of the steric ratio, defined aé ‘the ratio of the o 1./mf raties

obtained respectiiely for toluene and t-butylbenzene and the ratio of the 2 r/‘5 ?
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ratios for 3-methylthiophen and 3-t-butylthiophen (i.e., 44500 for benzene and
17.6 for thiophen), shows that the steric hindrance is less significant in
thiophen than in benzene, since the results cannot be interpreted only in temrms
of the differences of polar effects between the methyl and t-butyl group. In fact
the predicted steric ratio would be 2,1, as calculated from Brown's c* constants

(considering o: = a; ) and a p constant eqha.l to -5.6 for the title reaction.zb

‘Table 1, Partial rate factors for the acetylation of alkylderivatives

Compound o, m, Pe
Toluene 16.3 3.90 746
$-Butylbenzene 0.001 10.6 687

2 4e o
3-Methylthiophen 10.3 0.065 3.40
3-t-Butylthiophen 0.87 0,002 5.03

0f course this argument is sound so long as the transition states for all
the considered systems are very similar. There are many experimental data to

support this, but even so the position is not yet completely resolved.

The "Consiglio Nagionale delle Ricerche" is thanked for financial support. The

authors are also grateful to prof. G.Marino for encouragement and discussion.

REFERENCES
4. B.Bak, D.Christensen, L.Hsnsen-lygaard, and J .Restmp-Andersen, d.Mol,Spectr.,
1, 58, (1961). .
2, a) G.Marino, Atti Acc, Nag, Lincei, 38, 700 (1965); b) P.Linda and G.Marino,
ZIetrabedron, 23, 1739 (1967); c) S.Clementi and G.Marino, Tetrahedron, 25, 4599
(1969); d) S.Clementi, P,Linda, and G.Marino, J,Chem,Soc, (B), 1153 (1970).




