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Yanovsky Reaction of q6-Arene-q5-cyclopentadienyliron Cations with Carbanions 
derived from Ketones. Regiospecific Attack ortho to Electron Withdrawing Functions 
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q6--Arene-~5-~yclopentadienyliron salts containing electron withdrawing groups such as nitro, halogeno, benzoyl, 
cyano, and sulphonyl on the arene ring react with carbanions to give electroneutral adducts of the Yanovsky type; 
these adducts give the corresponding substituted benzene on treatment with buffered cerium(1v) ammonium nitrate. 

The reactions of nitroarenes with nucleophiles continue to be 
the topic of many investigations and have been the subject of 
several recent reviews.1 One of the more intriguing of such 
reactions is the Yanovsky reaction2 in which carbanions 
derived from ketones such as acetone react with nitroarenes 
ortho to the nitro function to form a carbon-carbon bond. 
Although unactivated arenes do not react with nucleophiles 
under normal conditions, it is known that arene-metal 

complexes can react with nucleophiles3 to give, eventually, 
substituted arenes via anionic or neutral cyclohexadienyl 
intermediates. Recently we have reported4 the synthesis of 
q6-nitroarene-q5-~yclopentadienyliron cations and have 
noted5 that such nitro groups undergo nucleophilic replace- 
ment when treated with 0, s, or N containing nucleophiles. In 
this paper we report on the reactions of ~6-arene-75- 
cyclopentadienyliron cations containing electron withdrawing 
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groups with carbanions derived from ketones to  give stable 
complexes resulting from a regiospecific attack of the reagent 
ortho to the electron withdrawing group as shown in equation 
(1). These adducts are also observed with polycyclic com- 
plexes, e.g. the anthraquinone complex. These reactions 
occur under very mild conditions. In a typical experiment the 
cationic complex (3 mmol) was dissolved in the ketone (15 ml) 
and water (10 ml) containing potassium hydroxide (1.12 g, 20 
mmol). After stirring for 15-20 minutes, the mixture was 
extracted with chloroform, the extract dried (MgS04), and 
then passed through a short column (5 cm) of deactivated 
alumina before evaporation at room temperature. The 
adducts from the complexes are highly coloured ranging from 
blue to orange and those from nitroarenes crystallize as dark 
blue needles. The yields depend on the nature of the carbonyl 
component and the electron withdrawing substituent but are 
in the range of 55 to  80%. The metal can be removed using 
buffered cerium(rv) ammonium nitrate6 when the correspond- 
ing arene is obtained in good yield, e.g. the adduct obtained 
from the p-dichlorobenzene complex and acetone gives 
l-(2,4-dichlorophenyl)propan-2-one in 50% yield; this parti- 
cular compound has not previously been prepared although its 
isomers find use as agricultural chemicals. 

The carbanion attacks the benzene ring from the ex0 side 

and, in every case examined, the carbon ortho to the 
substituent (nitro, chloro, benzoyl, cyano, sulphonyl) is the 
exclusive site of attack. The endo hydrogen is observed in the 
range 6 3.35-3.38 in the ‘H n.m.r. spectrum and the sp3 
hybridized carbon at 6 30-45 in the 13C n.m.r. spectrum. 
Cyclopentadienyl protons are found at 6 4 . 2 - 4 . 4  with 
carbons in the range 6 76-79. In accord with related work7 
signals of proton and carbon adjacent to the sp3 carbon are 
shifted upfield by ca. 2 p.p.m. (proton) and 40 p.p.m. 
(carbon) and appear at 6 3.30-3.37 and 36-40 respectively. 
The i.r. spectra exhibits a vc0 band at 1720 cm-l while the 
mass spectra shows the presence of the molecular ion with a 
consistent fragmentation pattern. 
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