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Abstract: Optically active phthalides of high enantiomeric 

excesses (86-90% e.e.) were synthesized from the addition of 

dialkylzincs to L-broaobenzaldehyde using N.Ij-dibutylnor- 

ephedrine as a chiral catalyst. 

Optically active 3_alkylphthalides(5) are substances present in 

naturally occurring compounds such as celery oil’ and alkaloids2 

Although their asymmetric syntheses employing diamines 3a.b dio$c.d 

and oxazolincz3e as chiral auxiliaries have been reported, all of the 

methods require stoichiometric amounts of chiral auxiliaries. More- 

over. most of the conventional methods require the tedious steps for 

the introduction of chiral auxiliaries into the substrates via Q- 

bonds and the removal of. the chiral auxiliaries from the substrates 

after the reaction. 

We wish to report a catalytic enantioselective synthesis of 6 

using K.!j-dibutylnorephedrine(DBNEj4 as a chiral catalyst. When 2- 

bromobenzaldehyde(1) was reacted with Et2Zn (2 no1 equiv.) in hexane 

at room temperature for 17 h in the presence of (lR,PS)-DBNE (0.2 mol 
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equiv.), optically active 1-(Z-bronophenyl)propanol(Za) of 90% e-e. 

(Za) was obtained in 94% yield. Then, the alcohol(Za) was treated 

with H-BuLi s and the subsequent reaction with N,N-dimethyl- 

formamide(DMF) afforded 2-Il-hydroxypropyI)benzaldehyde(3a) and the 

corresponding lacto1(4a)(3 and 4 were in equilibrium) in 82% yield. 

Oxidation of 3a and 4a with silver oxide3’ afforded optically active 

Sa . In a similar manner, using (H-3u),Zn instead of Et2Zn, 

fRf-(+I-3-H-butylphthalide(5b) [io]Dz4 +29.0 ;c 4.3, 

e.e. was obtained. 5 When (1$.2&i-DBNE was used as a 

(S)-(-)-5b was obtained (e-e. was determined by HPLC 

chiral column. No racenization occurred during the 

into 5). 

CHC13)] with 86% 

chiral catalyst, 

anaIysis using a 

conversion of 2 

In another experiment, the enantioselective addition of Et2Zn to 

phthalaldehyde monoethyleneacetaI(6) using (l!&ZR)-DBNE afforded 7. 

The following hydrolysis of the acetal of 7 and the oxidation(Ag20) 

gave 5a of 76% e.e. 

6 7 5a 

As described, the present catalytic enantioselective method 

provides optically active 5 of high e.e.‘s.6 
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