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Summary : Oxarolidines derived from (R)-phenylglycinol can undergo 
diastereoselective vinyl- and aryl addition to give, after oxidative cleavage, meso- and CZ- 
diethanol amines. 

Recently, aminodiols have been employed as tridentate chiral modifiers in the 

asymmetric reduction of prochiral ketones. 1 These tridentate ligands offer a third binding site 

in the central nitrogen and provide an opportunity for &symmetry. Aminodiol 1, prepared 

from (I?)-phenyloxirane and benzylamine, has been shown to be a Czscaffold for a bis- 

phosphinoester that serves as ligand for a catalytic Pd(O)-mediated asymmetric allylic 

alkylation.2 Czaminodiols 2, obtained from an optically active O-protected cyanohydrin,s 
have been utilized as key building blocks in the construction of chiral diaza-lB-crown-8 

derivatives.4 A Czscaffold has also been implicated as the key structural feature responsible 

for the binding of inhibitors of HIV-1 protease. 

1Fl,=Bn,R2sH qs-3 RJ- 4 
2 R, = l-t, f&+ I H. MO, Et, n-C,H7 

A recent report from Durst and co-workers utilized the reaction of (R)-pantolactone 
esters of a-halooarboxylic acids with optically active a-amino esters in the preparation of a 

new class of Crdiethanol amines, 3 .s This report prompts us to describe our route to Cz 

diethanol amines 4 from (R)-phenylglycinol. 

As demonstrated recentlyr, oxazolidines derived from optically active amino alcohols 

have been shown to undergo chelation-controlled diastereoselective alkylations. We 
envisioned that symmetric diethanol amines derived from amino alcohols could be prepared 

via this methodology (Scheme 1). Both the meso- and Crdiethanol amines can be 

accessed by appropriate choice of aldehyde and organometallic reagent. 
Addition of a hydroxymethyl equivalent (vinylmagnesium bromide)6 to the oxazolidine 

derived from benzaktehyde and phenyl glycinol should lead, after otonolytyic cleavage and 

reduction, to the meso-diethanol amine. Likewise, diastereoselective phenyl addiiion to the 

oxazolidine derived from a hydroxymethyl equivalent-containing aldehyde 

7533 



7534 

(cinnamaldehyde), and phenyl glycinol would produce, after ozonolytyic cleavage and 
reduction, the C2diethanol amine. 

Scheme 1 

To demonstrate this protocol, oxazolidine 59, prepared from benzaldehyde and (R)- 

phenyl glyclnol underwent chelation controlled vinyl addition upon treatment with 

vinylmagnesium bromide (3 equiv.) to give 6 in a diastereoselectivity of 11 :l by IH NMR 

(Scheme 2).10 
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Scheme 2 

7 

Transformation of the amino alcohol to the oxazolidinone 7 using triphosgene (0.4 equiv.)” 

followed by ozonolysis affotied hydroxy-oxazolidinone 8 after reductive workup with NaBH4. 

Hydrolysis of the oxazolidinone with barium hydroxide’* gave the meso-diethanol amine 9 in 
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good yield.‘3 The stereochemistry of 8 was confirmed by single crystal x-ray determination 

which supports chelation controlled addition to 5. 
The Cz-symmetric aminodiol 4 was prepared as follows: oxazolidine 10, prepared 

from trans-cinnamaldehyde and (R)-phenyl giycinoF* underwent complete diastereoseiective 

phenyl addition on treatment with phenylcerium dichloride (Scheme 3).‘5 

Scheme 3 

Formation of the oxazolidinone 11 (triphosgene, CHsCl2) was once again followed by 
otonolysis and reductive workup (NaBHs) to give hydroxy-oxazolidinone 12 in near 

quantitative yield.16 Finally, hydrolysis of the latter with ethanolic lithium hydroxide then 

furnished Crdiethanol amine 4 in good yield.‘7 

In conclusion we have described an expedient, high yielding routes to the (R)-phenyl 

gly~ino~-delved meso- and Czdiethanol amines. The present route to aminodiols 9 and 4 

can be run on mukig~m scale. The synthetic application of these type of trfdentate figands is 

currently under investigation. 
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