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Abstracr Reaction of cbiral dienylic cyclic carbonates with dialkyloopper-magnesium complex 
RQMgX (RhQX : GUI = 2 : 1); BFjOEt, in THF at -78 c for 30 min afforded @&ted 
(E)-allylic alcohols with excellent regioselectivity and diasterec&ectivity. 

The alkylation of dienylic derivatives with organometallic compounds to yield alkadienes has been 

investigated and it has been reported’ that reaction of dienyl esters with organocuprates gives three sets of 

regioisomers, i.e., a-, y-. and E- alkylated products with predominant formation of one regioisomer 

depending on the substrates and reaction conditions. It is of mterest to find substrates or conditions for 

obtaining one regioisomer, exclusively. We have reported diastereoselective $,2’ additions of cupratea to 

chiral allylic cyclic carbonates.’ Now we have found that the dienylic cyclic carbonates undergo excellent 

regioselective and diastereoselective &cylation reactions with organccopper-mediated Grignard reagents to 

form (E)-allylic alcohols. 

The results of the reaction of the optically active dienylic cyclic cahnater I with R$uMgX (3 equiv); 

BF;OEt, (1.2 equiv) are summarizd in Table 1. The (E)-dienylic carbonate la with Mr$uMgBr (3 quiv); 

BF,*OE& ( 1.2 equiv) in THF at -78 “C gave the (E)-allylic alcohol 21’ as a major product along with the triene 

3’ in the ratlo of 5 : 1 (entry 1). Addition of Et,CuMgBr: BF,*OEt, andn-Bu&uMgCI (3 eqruv); BF@EX, to 

la afforded (@-ralkylated products 2b’ and k as the sole products with high diastereoselectivity (entnes 2 

and 3). In our hands, additmn or ~-BUM&I (1.5 eqmv); Cul (0.3 e&v), n-BuMgCI (1.5 equiv); CuI (0.3 

equiv); BFcOEt, (1.2 equiv) to la gave mixtures ofy-alkylated product and the triene 3.’ However, addition 

of Me,CuMgBr (3 equiv); BF,‘OEt, (1.2 equiv) in toluene as solvent at -78 ‘C yielded the triene 3 OS an 

exclusive product (entry 4). For carbonate lb, n-ByCuMgCI (3 equiv); BF;OEt,(1.2 equiv) gave the 

y-alkylated product 2d’as the only product Tbe diastereoselection of 2d has been found tote nearly perfect 

as judged by GLC analysis of the acetate of td (entry 5). It is notable that the reactlon of the methyl 

substituted carbonate Ic with n-BuQMgCl also afforded 2e’ while was introducing a quarternary carbon 

center (entry 6). The typical procedure is as follows. To a stirred solution of CuI (7M) mg, 3.6 mmol) in dry 

THF (6 mL) at -78 “c under N, was added E&MgBr (3.0 M in ether, 2.4 mL, 7.2 mmol) and the mixture was 

allowed to warm to -30 “C. Tlus solution was cooled to -78 Y: again. BF,-OE4(0.20 mL, 1.8 mmol) was 

added and then la (320 mg. 1.4 mmol) in dry THF (1 mL) was added and stirred for 30 min at -78 “C The 

reaction mixture was quenched with a saturated NH,CI solution (2 mL). THF was evaporated and the residue 

was extracted with ether (30 mL). The ether layer was dried over anhydrous magnesium sulfate and 

evaporated in vmuo. The etude product was separated by Siq column chromatography (EtOAc / hexane 1: 4, 

i7, = 0.43) to afforded 2b (240 mg, 84%~).~ 
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Table 1. Addition of OrgamcupperMagnesium Reagents to Chill Dienylic Cyclic Carbonates. 

3 la 

Cul(3). BF,h OEt,( 1.2) 

-78 ‘C, 30 tin, THF 
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