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Table 1. C2,33Wittig Rearrangement of Alkenyloxyacetic Acid Esters (lIa) 

Starting ester (1) Product (21 
Entry Additive c) 

R 
Confn. at Yieldb) Oiastereom. Confn. of syn-isomer % ee 

2'-Double l'-Carbon (91 4-Double 3-Carbon of syn- 

bond atom 

ratiod) - e) _ 

syn : anti bond atom isomer -- 

1 H non 20 2 :l 

2 H !L, Cp2ZrC12 15 7 :l 

3 H (I, non 14 4.5 : 1 

4 H (F, Cp2ZrC12 47 45 : 1 
5 Me !L, non 72 4:l _f) 

6 Me (E) (2, Cp2ZrC12 91 100 : 1 (21 >96 

7 n-Bu (L, (R) Cp2ZrC12 81 61 :l (El >96 

8 n-Ott (L, (R) Cp2ZrC12 70 90 : 1 (R) >96 

9 i-Pr (El (R) Cp2ZrC12 26 50 : 1 @g) (R) '96 

a) Reaction conditions; see the text and reference 5. b) Isolated yield. cl Determined 

by 'H NMR (90 MHz) under the presence of a chiral shift reagent, Eu(hfcj3. d) Determined by 

'H NMR. e) For the determination of configuration, the product was converted into the 
corresponding a-methylcarboxylic acid by successive catalytic hydrogenation, LAH reduction, and 
Ru04 oxidation, and the sign of optical rotation was compared with the authentic datum. fl A 

mixture of E/Z= ca. 6/4. g) Determined by 'H NMR. No (El-isomer was detected. - 
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