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w Ckral aryl metalhc denvattves are generated from chrral o-bromo 
mudazolrduzes or acetals, prepared from choral dtols or duumnes havmg a C2 MIS of 
symmetry These reagents react with aldehydes wtth moderate to high 
dtastereoselec~vrtuzs Removal of the clural auxrhary, then, leads to homochrral lactols 7. 

Much attenuon has been pad to reacnons mvolvmg the dlastereoselectwe addmon of an achlral 

organometalhc denvatlve on a pmchnal carbonyl denvatlve usmg nelghbounng acetal or Irmdazohdme groups as 

choral auxlhanes* On the other hand the tinon of organometalhc denvanves, beanng such a chnal functlonahty 

to proch~al carbonyl compounds has led to very few St&es As a model, we have stud.~ed the dtastereoselectlve 

addmon of choral aryl-metallic denvatlves to aldehydes 1 By analogy with the works of Meyers3 and 

Mukiuyama4, the chlrallty was introduced in ortho poslnon As ckal auxlhanes, we have used &oxolanes or 

urndazolldmes prepared from homochlral dlols 1 or dmmmes 25, having a C2 axis of symmetry Followmg a 

snmlar approach, Yamamoto described the ad&non of homochlral aryl Gngnard reagents, bearmg an ortho 

dloxane nng, on carbonyl compounds In this case, the best dlastereoselecnvlty was obtamed with benzaldehyde 

(de 88%)6 
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The preparatton of the chrral metalhc reagents and therr reactrons wrth aldehydes are represented m the 

precedmg scheme. Halogen metal exchange was performed with organohthmm denvatives (BuLr or t-Buh) 

Metal-metal exchange was then effected using MgBrz or CeCl3 7. Aldehydes were added l~~s~ul to metallated 

acetals 3 and 4 or mudaxohdmes 5 and 6, affordmg after acuhc hydrolysrs, the lactol7 The enanttomenc excess 

was determmed from the correspondmg dracetates 8 and the absolute configurauon of the new chual carbon from 

the lactone 94 
OAc 0 

Bu 
9 

Our results are summanzed m the table First assays were effected using acetal 3 (runs l-2) We 

choose the acetal denved from (2s. 3s)-(-)-1.4 dlmethoxy-2,3 butanedrol because of the possible chelatron of the 

metalhc atom by one of the methoxy oxygen atoms. Relatrvely poor asymmemc mducuon was observed 111 this 

case erther wuh hthmm or magnesmm denvauves In both cases, THF 1s a more effectrve solvent than ether 

However m ether, with the hthrum denvatrve (run 1) we observed an inverse selectrvrty as compared to the 

magnesmm case These observatrons are m favour of a stenc control rather than a chelauon one m such acetals, 

the influence of the mtmmolecular coordinatron of the metal to one of the methoxy oxygen atoms competes with 

the sterrc effect of the bulky acetal moiety Indeed with acetal4 prepared from 1,2-drphenyl ethanedrol (run 3), 

the drastereoselectrvrty, obtamed m ether, 1s quite srmrlar to the selecuvuy observed 111 TI-IFJ with acetal3 (run 2) 

In order to increase stenc effects, we decided to use ammals 5 and 6 prepared from chrral symmemcal dlammes5 

(runs 4-16) 

Under the same condmons as those used for acetal4 (ether without LrBr, run 3) we observed an 

uurease rn the stereoselectrvrty (runs 4 and 8) As shown m the table, the opucal yields obtamed with hthrated 

anuuals are very sensmve to the reaction condltrons (solvent, absence or presence and concentrauon of a htluum 

salt For ammal5 prepared from homochrral 1,2-bts N-methylammo-1,2-drphenyl ethane (runs 4-7) the best 

stereoselecuvrty 1s obtamed tn ether without hthmm salts On the contrary, for anunal6 prepared from homochual 

1,2-brs N-methylammo cyclohexane the best selectrvrty 1s obtained m THF with an excess of hthmm salt (run 

11) Under these condmons, extremely hrgh stereoselectrvrty was observed with pentanal (ee > 95%) 

The stereoselecttvrty 1s also sensmve to the nature of the aldehyde used for the reacuon With 

benzaldehyde (run 14) a low opucal yield was observed and with tsobutyraldehyde we obtamed a low chemical 

yreld and no control at all (run 15) By usrng cent denvauves, excellent chermcal yield was obtamed but without 

selectivity The obtentton of an extremely hrgh stereoselecuvrty in the reactton of ammal6 wtth hnear aldehydes, 

without subshtuuon m a posiuon, nught be rauonahxed by an mtramolecular coordmatron of the hthmm atom by 

one of the nitrogen atoms of the ammal The metalhc dertvattve (prepared from SA ammal6) adds, then, on the 

SI face of the aldehyde as shown m fig 1 rather than on the E face because of stenc mteractron between the bulky 

substuuent of the aldehyde and the N-methyl group (fig 2) 
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TABLE 

Run 

R 

LiBr Solvent R’-CHO yield*) 8.8. c0nfig.W 

(equnalents) R’= % % 

1 3 LI Et20 Bu 50 12 R 

3 MgBr Et20 Bu 11 3 S 

3 LI lHF Bu 66 25 S 
2 3 MgBr THF Bu 32 37 S 

3 4 LI Et20 Bu 52 21 S 

4 5 LI Et20 Bu 40 38 S 

5 5 LI 1 Et20 Bu 75 4 R 

6 5 LI THF Bu 20 13 S 

7 5 Ll 4 THF Bu 40 7 S 

8 6 LI Et20 Bu 70 42 S 

9 6 LI 1 Et20 Bu 65 59 S 

10 6 LI 1 THF Bu 80 87 S 

11 6 LI 4 THF Bu 80 96 S 

12 6 LI 1 THF rBu 85 50 S 

13 6 LI 4 THF /Bu 90 98 S 

14 6 LI 4 THF Ph 60 52 S 

15 6 LI 4 THF rPr 10 0 - 

16 6 CeC13 4 THF rPr 90 28 S 

a) Yield of Isolated dlacetate 8 

b) StartwIg from S,S dols or S.S timmes 
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H 

fig. 1 fig. 2 

The advantage m using such chnal ammals lies in then ease of preparaaon without creauon of a new 

choral center dunng then formatton ( thanks to the C2 axrs of symmetry ) and then avarlabrhty in both 

enantiomenc forms. Further studies are in progress to generalize and improve these reactrons. 
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