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me crystal structure of thieno[3-2,bjthiopbene I haa been investigated by Cox and 

his co-workers, ’ who found the central carbon-carbon bond distance to be quite short 

(I.36 b, corresponding to a high TI bond order for this bond. Evana and de Seer2 

calculated the I bond orders for this molecule, using the Longuet-HiggJ.ns3 pd2 hybrid 

model for the sulphur atom, and the bond-bond polarizabilities of naphthalene. Their results 

are shown in Table I, together with their predicted bond lengths. The striking feature is 

the large discrepancy (O-05 R) between the calculated and observed bond lengths for the 

central C-C bond. Longuet-Higgins4 has suggeeted that this central bond is compressed 

1 

by bond angle stresses, and by a consideration of the cumulative straina around C -C has 
4 8 

calculated that the amount of compression is !&8 0.06 2 in agreement with the 0*05 ft 

diecrepancy. However Schomake r5 has presented convincing argtuments that the latter 

calculation is unrealistic and that any shortening due to distortion of this type would be 

of the order of 0903 p with concomitant contraction of the C2-C3 bond of 0.01 II. 

It is the purpose of this co&cation to show that this discrepancy in bond length 

disappears when electron interactions are included in a SCF Pariser - Parr - Pople 

treatment of the molecule. 

Table I shows the results of calculations of bond orders and bond lengths, using 

Coulson-Golebiewski8 relationship. For the PPP treatment, only the 3Pz orbitala were 

considered for the sulphur atoms, and core integrals and electron repulsicm integrale 

the 

uere 



est;lmatecI in the ul3ual fashion 6,9,10,11 from spectroscopic data and the uniformly charged 

12 sphere approxbmation, and were essentially the same as those reported by %ieIefeld.and Fitta. 

For the calculation of the nqulsion integrale the C-S bond lengths and C-S-C bond angles 

were taken to be those in thxphene I3 (I*‘714 61, 924. All C-C bond lengths were taken to 

be the ssme (l-39 b the avemge of the bond lengths in thiophene.13 

!CabIe I 

Bond Bond Ordlsr 

c2-C3 0*76 

1, 11 

II 0.84 

Bond Length corrected for distortion5 

c3-C4 0.56 

1, 11 

II O-47 

Bond Length corrected for d3stortion5 

'4&S 0.58 

II 11 

,I 0*7;! 

Bond Length corrected for cb.stortion=) 

Calculated 
Bond Length 

(& 

1937 

I*38 

I*36 

1*35 

1.41 

I.42 

1.43 

l*Ul 

I.41 

1.41 

I.39 

1.38 

Experimental A&xperimentaI 
Bond Length -Calculated) 

cb Bond Lengths 

I.36 a.01 

1‘ 

II 

a*02 

0 

l-41 

,I 

0 

0 2 

-o*Ol 14 

a*02 This work 

-0*05 2 

6*05 14 

-0.03 This work 
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The calculated C-C bond lengths are in good agreement with those determined experimenta.lJy, 

and within experimental err,or ere the same as those predicted by Schomsker. 5 A similar 

situation obtains for naphthalene, 15iwhere again HUckel theory tends to overestimate the 

length of the central C-C bond and the SCF treatment is in much better agreement with 

experiment. 15 

A detailed account of the electronic spectra end reactivity of the isomeric thiophenea 

will appear at a later date. 
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