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Abstract Potassrum r-butoxlde promotes alkylation of non-enohzable ketones and aldehydes by zlrconocene 
dmlkyls The reaction proceeds wdh loss of cyclopentachemde Ion from the metal center 

Organozlrcomum complexes are finding Increasing use In orgamc synthesis 1 The maJorlty of 

developments m this area mvolve bls($-cyclopentadlenyl)wrcomum (“zlrconocene”) denvatlves Whereas 

complexes of the type RZr(OR’)j have long been known to react as nucleophlles toward carbonyl substrates,* 

zlrconocene alkyls do not, transmetalafion has ken used previously to overcome this hnutatlon 3 We report 

here that addmon of 4-5 eq of KOt-Bu to a THF solution of Cp2ZrR2 (Cp = ‘I$C5H5, R = CH3, CH2Ph) and 

able 1 Alkylanons with CpzZrRfiOt-Bu/EIF 
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0 In a typical reaction appx 1 mmol Cp$rR2 ts &solved m 15 mL THF (tihlled from sodmm-benzophenone) m a Schlenk fk k 
under mtrogen or argon atmosphere, then 2 2 mmol of the carbonyl compound (dried over 3A molecular sieves) IS added and the 
solution IS cooled to O°C With vigorous stmmg, 4-5 mmol of a concentrated (appx 2Mj solution of KOt-Bu/THP 1s added m one 
portion via syrmge (yields are conslderably lower d less KOt-Bu IS used or If the reagent IS added slowly) Alternatively, the base 
may be added before the substrate with comparable results After stmmg at O°C for one hour the reactIon IS quenched with 5 mL of 
sat’d KF and worked up by standard techmques b Products Identified by GC and NMR comparison with authentic samples c 
Yields by GC versus p-xylene or blphenyl Internal standard, Isolated yields m parentheses Values based on transfer of both R 
groups from Zr Sohd products punfled by flash chromatography on silica gel and/or recrystalhzafion hqmd products were Isolated 
by preparative GC d A yield of 62% was obtamed after 1 h at -5@‘C e Startmg matenal detected m nearly quantita@ve amount 
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substrate leads to rapid transfer of both alkyl hgands to a variety of non-enohzable carbonyl compounds (eq 1 
and Table 1) In the case of enohzabie substrates (eg , entnes 6 and 7, Table 1) rapid evolution of methane 1s 
observed and the substrate 1s recovered after hydrolyws, suggesting metal enolate formation 

e 
R’ ,‘, R2 

1 Cp@R3, OH 
* R&-R2 

2 4-5 mol-eqmv KOr-Bu/IHF A3 

(1) 

The requirement of a large amount of base m these reactions may be due to bsplacement of the cyclopentienyl 
rmgs by t-butoxlde We find that when CpzZr(CH3)2 IS treated with 3 mol-eqmv KOt-Bu m THF solution for 
12 h at room temperature and the nuxture IS cooled to -50X!, crystalhne KCsH5 1s Isolated m 76% yield based 
on loss of both Cp nngs from the metal This IS one of relatively few examples of nucleoptuhc bsplacement of 
a coordinated Cp hgand as C5H5- 4 The zncoruum byproducts have not yet been Identified Consistent with 
ttns observation, all of the reactions of aldehydes m Table 1 proceed with formatlon of deeply colored 
byproducts which have been identified as fulvenes for enttres 1 and 2 5 Apparently C5H5- competes with active 
Zr alkyl species for the carbonyl substrate The large amount of ehrmnation product m entry 8 may result from 
duect ehmmanon from an m&m&ate zucoruum alkoxlde 6 

The alkylation reactions of eq 1 almost certamly Involve alkyl transfer from a zrcomum mtermedlate 
The selectivity for PhCHO versus Ph$O 1s 6 1 for Cp$r(CH3)2 compared with 1 6 1 for CH3Ll7 Whether 
the active species are neutral alkoxyalkylzlrcoruum complexes or zucomum “ate” complexes* 1s presently berg 
explored We are also attemptmg to find rmlder conQtlons with which to enhance the nucleopluhclty of 
znconocene alkyls w&out transmetallatlon and mvesttgatmg these reactions with alkyl groups possessmg 

P-hydrogens 
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