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REACTIONS OF THE AlBr3 CI COMPLEX OF TETRAMETHYLCYCLOBUTADIENE WITH CYCLOHEXYLISOCYANIDE 

HYDROLYTICALLY INDUCED FOUR-TO FIVE-MEMBERED RING EXPANSION 
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Nijenborgh, 9747 AG Groningen, The Netherlands 

Our current interest in exploring the chemical reactivity of the easily obtainable AlC13 

and AlBr3 d complexes of cyclobutadienes has led to the discovery of some novel reactions I) , e.g. 

with ethylcyanoformate to provide a pyridine synthesis 21 . In most reactions of these complexes the 

formation of the products can be rationalised by assuming the addition of a dienophile to 

"cyclobutadienes"3) formed in situ. In contrast, we recently reported that upon reaction at -4O'C 

of complex 1 with one equiv of cyclohexylisocyanide, a nucleophilic attack of the isonitrile carbon - - 

atom at the allylic moiety of the complex takes place, as concluded from analysis of NMR spectros- 

copic data for the obtained species 2 '). Hydrolysis of 2 afforded the cyclobutene carboxamide 2. In - 

general, nucleophilic addition of isocyanides to carbonium ions is restricted - because of the 

acid sensitivity of isocyanides - to those ions which can be prepared under non-acidic conditions, 

e.g. the tropylium ion 4a) and immonium ions 4b) . 

In this communication we report the results of a ring expansion reaction occurring upon 

hydrolysis of 4_, which is formed by treating 2 (X=Br6))witha second equiv of cyclohexylisocyanide 5) . - 

Structure 4 is assigned to the obtained intermediate species on spectroscopic grounds: 'H-NMR - 

spectrum (-10°C) methyl resonances at 6 1.07, 1.31, 1.55 and 1.58 ppm, broad resonances at 6 0.9-2.1 

ppm (cyclohexyl ring protons); 
13 

C NMR spectrum (IH noise decoupled, -1O'C) resonances at 6 185.1 

(C,), 149.8, 138.5 and 122.6 (C,, C3 and C,), 66.7 and 63.1 (both d, J13 = 140 Hz, =N-Cc), 
C-'H A 

59.1 (C,), 16.7, 15.8, 12.3 and 11.7 ppm (all q, J13 
C-'H 

= 128 Hz), the remaining resonances of 

the cyclohexyl ring carbon atoms being obscured by the intense absorption of the solvent (CH2Br2) 

at 6 21.6 ppm. Only three of the four cyclobutene ring carbon atoms are observed, which agrees 
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with structure 4 in which the ring carbon atom bonded to aluminum is not expected to be 

observable in the 13 C NMR spectrum7). IR spectrum, -1 
Br 

several absorptions from 1585-1715 cm 

(>C=N-, )C=N- , :C=C<), an absorption around 2325 cm-l (-IZEN@-) as found in the case 

of 21) being absent. 

As the structure of the compound obtained on hydrolysis of 4 could not be established - 

unambiguously with the aid of the usual spectroscopic techniques, an X-ray structure determination 

was undertaken by Gaykema and Spek 8) ; a representation of the spatial structure is given below. 
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We suggest that in this unusual reaction compound 5 is formed upon a ring closure step 

involving C5, under expulsion of the AlBr20H group, yielding 5 as an intermediate species, which 

undergoes ring opening. The conversion of the bromo imine functionality to the carboxamide group 

does not necessarily occur synchronously with the ring closure/ring opening sequence 9) . 

\ 

C6Hll 

Ii 0 Br 

R= -&HC,H,, or-d=NC6~,, 
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