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Recent papere of Rak end oeuorkere' have painted out the meleoular geuetry 

of five-zwmbered heteroaromatic cempounde: thiophen, furan, and pyrrole. The 

internal angles of theze eyeteme are different frem each other, and alwaye 

ezzllerthanthese of benzene. 

In connection with our previous atudieez on structure-reaativity 

relationehipe in the thiophan ring, we have new investigated the influenae of 

moleaular geometry on the importanoe l f eterio effeote in electrephilio 

eubetitutione at this ring. 

The differences in angles between thiophen and benzene ring0 might oauee a 

remarkable difference in the relative importanoe of primary zteric effects in 

theee two aystema. Suoh a problem has not previoueky been etudied and now we are 

able to report zome data to make a oomparieon poaaible. 

The partial rate factors for the tin tetraohloride catalyzed acetylation by 

acetic znhydride in diohloroethane at 25O C of toluene, 4butylbenzene, 3aetWl- 

thiophen end 3-t-butylthiophen have been calculated from isomer distributionm 

and relative rate6 to uneubetituted ring8 (Table 1). 

The magnitude of the eteric ratio, defined as .the ktio of the of/m; ratios 

obtained respectively for toluene and t_butylbtiene and the ratio of tXe 2r/sf 
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ratio8 for 3+aethylthiophen and 3-i-butylthiophen (i.e., 44500 for benzene and 

17.6 for thiophen), chows that the eteric hindrance is less siepificant in 

thiophenthaninbansene, since the re8ult0 cannot be interpreted only in term8 

of the differenoea of polar effect8 between the methyl an& i-butyl group. In fact 

the predicted ateric ratio would be 2.1, az calculated from Brovm's u + constants 

(ooneidering ai = ai ) and a p constant equal to -5.6 for the title reaction.2b 

'Table 1. Partial rate factor8 for the acetylation of alkylderivativee 

comp0uaa 

Toluene 

p&dylbeneene 

3-Hethylthiophen 

3-@utylthiophen 

Of mf pf 

16.3 3.90 746 

0.001 10.6 687 

2f 4f 5f 

10.3 0.065 3.40 

0.87 0.002 5.03 

. 

Of oour8e this argument is 8ound 80 long as the transition states for all 

the coneiaered eystans are very similar. There are many experimental data to 

support this, but even 80 the position is net yet completely resolved. 
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