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Anal. Calcd. for C14H14Fe0: C, 66.17; H, 5.55; Fe, 21.98. 

NO.9 

Found: C, 66.09; Ii, 5.72'; one peak on 3% SE 30 on Chromosorb E' column, 

retention time 7.20 min. This material was added to 0.52Og aluminum chloride 

(freshly opened) in 60ml freshly distilled nitromethane and refluxed for 60 

min. The reaction mixture was hydrolyzed with 100 ml water, the ketone ex- 

tracted with ether, concentrated, and rapidly chromatographed on alumina III 

using diethyl ether as eluent. The red solid obtained was sublimed6 to give 

ls" 
0.5754g recovered ketone (83.5%): mp. 78-79O, [n] 

Hg 
f 160°, Anal. Found: 

C, 66.15; H, 5.36; Fe, 21.78.5 Samples of ketone taken before and after the 

racemization possessed superimposable ir and nmr spectra as well as identical 

tic and gc chromatcgrams. 

That aluminum chloride was required in the racemization process was 

demonstrated by the following blank experiment. A sample of ketone I 

25’ 

(ccxlHg + 525O) was refluxed in nitromethane wi~thout aluminum chloride for 

60 min. Using the procedure described above ketone I was 80% recovered and 

had a specific rotation of +515O, well within experimental error. 

Insufficient data are available at the present time to conclusively 

demonstrate the mechanisms of this racenizaticn, but, ot the three distinct 

mechanistic possibilities, one is favored. The three possibilities consti- 

tute reversible reactions involving ring-acyl bond cleavage, ring-alkvl bond 

cleavage and substituted ring-iron atom bond fission. Finp ac.11 bond cleav- 

age is perhaps the least likely since only under extreme conditions does an 

aromatic carbon-acyl carbon bond break. The nonrellersibiiity of Friecicl- 

Crafts acylation in a related ferrocene system has been demonstrated. 
7 

Aromatic ring-alkvl bond cleavage mav appear a more likely mechanis; 

since alkyl substituted benzenes are known to undergo rearran<eTent an?/or 

disproportionation. However, the remaining acyl grollp should deactivate the 

substituted ring thereby increasing the possibility of the form:ation of the 

heteroannular ring product (Ii), none of which was found. Even tllc,lgh ketone 

II was not observed, this mechanistic possibility cannot be ruled ollt. 

Published reports of ligand exchange reactions3 and dispro?ortionation 

reactions9 in the ferrocene svstem suggest that substituted rlnp-metal bond 
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cleavage is the most likely mechanistic process. Aluminum chloride very 

likely complexes with the substituted ring portion of the ferrocene system 

resulting in ionization to [C~H,OAICl,-]lo and [C5H5Fe]+. These ions may 

recombine intramolecularly with inversion or intermolecularly with resulting 

inversion to lead to the observations reported here. Amplification of our 

knowledge of this process is being sought through studies on other model 

systems now in preparation. 
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i ii 
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