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SYNTHESES AND PROPERTIES OF THE 2-THIENYL CYCLOPROPENIUM IONS 

G.MARTELLI, 
la 

P.SPAGNOLO, 
lb 

L.TESTAFERRI, and M.TIECCO* 

Istituto di Chimica Organica,Facolt& di Farmacia,Universith di Perugia, Italy 

The recently reported2 investigation on the tri-2-thienylcyclopropenium ion 

(I) prompted us to present the results of our researches on the synthesis and 

properties of the 2-thienyl derivatives (I)-(III) of this cyclic cation which 

represents the smallest aromatic system. 

Ar' Ar2 I : Ax-l= Ar2= Ar3= 2-Thienyl 

2 
II : Arl= Ar = 2-Thienyl, Ar3= Phenyl 

III: A,'= 2-Thienyl, 
2 3 Ar = Ar = Phenyl 

IV : Arl= Ar2= Ar3= Phenyl 

Our interest in the study of the ability of the thiophen nucleus to delocali- 

ze a positive charge or an odd electron induced us to investigate several thie- 

nyl substituted triarylmethyl cations 3 
by nmr as well as their reduction pro- 

ducts, the triarylmethyl radicals, 4 by esr spectroscopy. Both these kinds of re- 

searches led to the conclusion that the 2-thienyl is more efficient than the 

phenyl group in delocalizing the positive charge or the odd electron. 

On the basis of these results it was of interest to undertake a study in 

order to evaluate the stabilizing effect of the 2-thienyl ring on the cyclo- 

propenium ions. For this purpose we have carried out the syntheses of the 

perchlorates (I)-(III) and compared their properties with those of the tri- 

phenylcyclopropenium ion (IV).' The perchlorates (I)-(III) were prepared 
6 

accor- 

ding to the procedure reported for the synthesis of (IV), using HC104 70$, and 

showed the characteristic 7 -1 
ir broad absorption (KBr) at 1420 cm . The physical 

and spectral data of compounds (I)-(IV) are collected in the following table. 
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Comp'd Mp(OC) UV 60~~2 NMR9 PKR+ 
10 

A max nm(MeCN) Phenyl 2-Thienyl 

H 
0 0 

Hm,H 
P H3pH5 H4 

I 2 59-60 2 71,297& 345sh, 356,378O 8.58 7.70 3.80 
II 241-42 266,298sh,328sh, 345,356 a.44 7.95 8.63 7.75 3.65 
III 239-40 262,295sh,315sh,333,343 8.60 8.00 a.75 7.00 3.45 
IV 269-70 256,2 94sh, 307,322 8.68 8.03 3.15 

It can be observed that the progressive substitution of a phenyl by a 2-thie- 

nyl group causes a gradual shift of the absorption bands of the cyclopropenium 

ions to longer wavelengths indicating that the 2-thienyl is more effective than 

the phenyl group in delocalizing the positive charge. Similarly, the shifts to 

lower fields of the thiophen protons and the shifts to higher fields of the ben- 

zene protons, which can be revealed from the comparison of the nmr spectra of 

(II) and (III) with those of (I) and (IV), confirm3 that the 2-thienyl can ache& 

ve a larger amount of positive charge than the phenyl group. 

The greater delocalizing capability of the 2-thienyl group should also produ- 

ce a stabilization of the cyclopropenium ions (I)-(III) in respect to (IV). This 

is confirmed by the values of the pK R+; the stability increases regularly with 

the increase of the number of the heterocyclic nuclei linked to the aromatic 

three-membered ring, the largest stabilization being observed in the cation (I). 
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