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We have recently described the generation of benzo[3,4]cyclobuta[l,2-dltropone 1 and its 

trapping with cyclopentadiene to give the (6+4)-adduct 2. 
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This work forms part of a study 

of novel aromatic systems possessing 4-membered rings, 1,2,3 which has included the tropylium 

salt 3. 
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In view of the high reactivity L,l and the propensity of 2 to undergo skeletal rearrange- 
., 

ment on nucleophilic capture,' it seems attractive to prepare 4a,4b,9a,9b-n iron tricarbonyl 

complexes of 1 and 3, in order to stabilise these systems, and further study their chemistry. 

The analogous iron tricarbonyl complexes of benzocyclobutadiene and cylobutadiene are known to 

be stable, and the free olefinic ligands can readily be generated oxidatively from such 

complexes. 4 In this note we report the preparation of the title iron tricarbonyl complexes 5 

and I-J, which lack the annellated benzene ring of 1. and 3, and which were chosen for initial 

study because a suitable precursor, tricarbonyl(l,2,3,4-~-cyclobutadiene-l,2-dicarboxaldehyde) 

iron A, has recently become available.5 

cl- 

Ph3it-CH 

t \' LiOEt 
C==O 

DMF,90° 

Fe(COj3 Ph3:- Ci2 

cl- Fe(CO)3 

4 6 





No. 1 67 

Br- 

Fe(C0)3 

?2 
Ph3S-CH2 

Br- 

LiOFX 

DMF, 90" ’ 

I 11 - 

Ph,C+PF6- 

: I a45 PF, 
@ 7 6 
Fe(CO)3 

12 - 

the corresponding protons of 10. This mixture, - on treatment with trityl hexafluorophosphate in 

dichloromethsne gave tricarbonyl(l,2,2a,7a-n-cyclobutatropyliumjiron hexafluorophosphate 12' as - 

purple-black needles (63X), of indefinite m.p.; wmax (Nujol mull) 2095 (s), 2049 (a), 2032 (s) 

cm -' (metal CO); lH nmr (liquid S02, 250K, relative to CH3N02 at 6 4.33) 6 8.29 (d, J = 9.5Hz, 

2H, H3' B7), 7.74 (t, J - lOHz, lH, H5), 7.12 (d of d, J ,-u 9.5, lOHz, 28, H4, H6), 5.73 (8, 28, 

H1, HZ)- From these chemical shifts, the order of deshielding of the protons is H3 = H7 > H5 

which reflects the positive charge density at the corresponding carbon >H =H >H =H 
4 6 12' 

atoms; i.e. positive charge at C3 = C, > C5 > C = C > C = C 
4 6 12' In resonance terminology, 
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2 structures 
12a - 12c - 12d - 

canonical form 12a makes the most important contribution, followed by 12b - -. The ability of a 

metal carbonyl residue to stabilise positive charge a to a complexed diene system, as in 

is well known for other systems. 11 Preliminary indications are that nucleophilic attack 

12a, 

on 

12 does occur chiefly at C3 CC,). - Structures 12c and 12d appear to make an appreciable -- 

contribution, since the Hl, H2 signal at 6 5.73 is significantly downfield from the 
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corresponding signals in 10 and 11 (ca. 6 4.0), or the four-membered ring proton signal in - -- 

tricarbonyl(benzocyclobutadiene)iron (6 4.02).12 

The preparation of fi and 12 thus represent further examples of theuse of 1,2-disubstituted - 

tricarbonyl(cyclobutadiene)iron derivatives in the synthesis of novel ring systems, 
13 

Aspects 

of the chemistry of a and 12 are under investigation. - 
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