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Abstract: 1,2-Nucleophilic addition of lithiumalkyls to the Z-dienone complex 2 gave tbe (lJ&?M)-Z-dienol 

complex 4 exclusively, while the reaction of 2 with trialkylaluminum provided the ( lSR,%S)-E-dienol complex 3 

tiutheisomerizationtotheMienonecomplex1. 

Acyclic and functionalized butadiene-iron tricarbonyl complexes have been proven to be valuable 

intermediates in organic synthesis due to the highly efficient protecting and stereodirecting properties of the 

Fe(CO)3 moiety.1 Concerning the l&symmetric induction using Fe(CO)3 chirality, there are little studies 

dealing with the nucleophilic addition to the dienone complexes such as 12 and 2 in comparison with the dienal 

complexes which am known to react with ~lic reagents in a poorly stereo&ective manner.3 Although 

Neumann has reported that the reaction of Ed&tone complexes 1 with lithiumalkyls resulted in an exclusive 

formation of (lS&2EIS)-alcohol complex 3, the reported nucleophiles and substrates are limited.2 Then, that 

situation stimulated us to investigate whether Z-dienone complexes 2 can be employed as substrate or tn~ Herein 
we report the novel reactions of 2 which afford different product 2 or 3 depending on tbe organometallics 

emPkVd 
The E- and Z-dienone complexes 1 and 2 were prepa& by the known method.4 Nucleophilic additions to 

racemic dienone complexes 1 were examined with various organometallics other than n-butyllithium reported by 

Neumann.2 In all cases, we de&ted only one Mmers (de -100%) which were identical with the single 

ones observed with organolithiums. Among them. the most successful organometallic reagents are 

triethylaluminum and diallykopper magnesium bromidebotontrifluoride complex to yield the diastaawneric pute 
(lSI&2&9)-alcohol complex 35 in 73 and 87% yields, respectively. From view of their mild reactivity. it is 

ascertained that organoaluminums and organocoppers rue superior reagents to organolithiums. We next 

investigated the reactivity of 2 with the above mentioned organometals. The npresentative results axe shown in 

Table 1, from which the unique chamcmrs of 2 compaml with 1 weee reveakd in addition to high stemmektivity 

observed in at1 of the entries, Namely, addition oforganolithium and organocoppa magenta into 2 occtmed very 

quickly to give normal addition products 46 as a sole product, respectively (entry 1, 3 and 4), white similar 
treatment of 2 with nietbylaluminum ptoduced an unexpected product 9, obtained by the reaction of 1 with 

organometats as described above (entry 5). FMtenmne inthecasesofOrignardreaeents(entry2and6),the 
rela&dreactionsgaveunpedicEableresults,thetiJ,eitha3ar4wosob~~~velybythedi&rmceof 
nucIeophiks (Rz) of the reagents Such abmmnal outcome may be rationalized by an initial Z to E isomeri&on 

of the starting material 2 atuibuted to both of the Lewis acidity and nucleophilicity of the organometallic 
reagentn7~ 
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Table 1. lIl&wrareoaelecthre Additiin of Organometallii Reeqents to Z-Dienone Complex 2 

entry f?’ R&Metal sohrent temperature yield (%) d.e. 
“C (4 : 3) (%) 

1 Me n-B&i THF -78 51 :o 100 

2 Me (aW)Mg* THF -78 53:o 100 

3 Me (a~ylSuMg~~~3 THF -78 63 : 0 100 

__--_~--_-__-_ -_ ._.-._.._._ ___..______.~ 4 MeLi THF :.?!__.-._-__96:0____._ ‘00 ~-.- 
5 Me EW benzene r.t. 0 : ai 100 

6 n_Bl MeMgBr THF -78 -, -30 o:a9 100 

In conclusion, we succc&d in synthesizing both diastereomers 3 and 4 of the terthy atcohols with a 

perfect sterw&ctivity by simply changing organometallic reagents (Rli vs R3.41). This means that using 

cl&al none-mcemic Zdicnonc c0mplexes.Q both cnantiomers of tertiary alcohols can be ma& from the same 

startlngmaterials. 
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