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Abstract:. Enantiomerically pure N-(9-phenylfluoren-9-yl) a-amino ketones were prepared by 
reaction of the N-Pf-alanine-derived oxazolidinone with organolithium reagents, c~-Amino 
ketones thus obtained could be stereoselectively reduced to the conesponding syn or anti I~-amino 
alcohols depending upon the nature of the reducing agent. Copyright © 1996 Elsevier Science Ltd 

Enantiomerically pure N-protected a-amino ketones 1 and I~-amino alcohols 2 are of great importance in 

natural product synthesis and pharmacological research, a-Amino acids have been employed as precursors of c~- 

amino carbonyl compounds 3 mainly by adapting conventional methodologies for the conversion of carboxylic 

acid derivatives into ketones: N-acyl (acetyl, benzoyl, ethoxycarbonyl, and bencenesulfonyl) amino acids have 

been converted into the corresponding ketones in good yields by reaction with organolithium reagents; 4 

alternatively, carboxyl-activated a--amino acid derivatives (acid chlorides, 4a thiopyridyl esters,5 and N-methoxy- 

N-methylamides) 6 afforded the corresponding ketones when treated with organolithium or Grignard reagents. 

We report herein that an N-(9-phenylfluoren-9-yl) (Pf) amino acid ester (actually an oxazolidinone) behaves as 

an excellent aminoacylating agent towards organolithium reagents, giving rise to enantiomerically pure N-Pf- 

amino ketones in excellent yields. Our approach is shown in the Scheme: 
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Thus when oxazolidinone 2, prepared by reaction of N-(9-phenylfluoren-9-yl)-L-alanine (1) 7 with excess 

aqueous formaldehyde and catalytic p-TsOH, 8,9,10 was reacted with several organolithium reagents at -78°C, N- 

Pf-amino ketones 410 were obtained in excellent yields (Table 1). It Careful NMR analysis of the crude reaction 

mixtures showed them to be devoid of the corresponding tertiary alcohols, which would have resulted from 

overaddition of the nucleophile to the carboxy group. The key to the success of this unusual transformation rests 

on the extremely high stability of the reaction intermediates 3. We believe that the Pf group plays a significant 

role in the stabilization of intermediate 3, since reaction of the Cbz-protectr.A analogue of oxazolidinone 2 with 

MeLi gave a complex mixture of compounds where no amino ketone could be detected. A tribute to the stability 

of 3 can be seen from entry 2 of Table 1: the addition of MeLi can be carded out even at 0°C with only some 

sacrifice in the yield (no tertiary alcohol was detected in the crude reaction mixture). 

We attribute the beneficial effect of the Pf group to its ability to act as a ligand of the Li + in 3 through a 

cation-~ interaction. 12 In fact, MNDO calculations on 3 (R=Me, monomeric species, Li + coordinated to two 

molecules of THF) showed that its most stable conformation places the Li ÷ snugly within the fluorenyl ~- 

cloud. 13 

A key point in the preparation of amino ketones from amino acids is the question of the enantiomeric purity 

of the products. We determined the enantiomeric purity of amino ketone 4a obtained by treatment of 2 with 

MeLi at 0°C for I0 min. Thus, treatment of alcohol 5, obtained in 62 % yield by reaction of 4a with MeLi at 

-78°C, with (R) and (S)-phenylethyl isocyanate gave the corresponding diastereomeric carbamates 6a 10 and 

6b. 10 IH NMR analysis of mixtures of 6a and 6b showed that their ratios of diastereomers (dr) were > 99:1; 

thus, the ratio of enantiomers (er) in 5 and 4a must be > 99:1.14 
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We next studied the stemoselecdve reduction of ~-amino ketones 4 to I~-amino alcohols. For this purpose 

phenyl ketone 4d was chosen as the substrate since it should provide the ephedrine-type systems 7a,b (Table 

2). 

O OH OH 

Ph = " ~  Ph + Ph 
NHPI' NHPI NHPf 

4d 7a 71:) 

Table 2 

[HI Solvent Ratio 

L-Selectdde® Toluene 1 : 18 
BH3"SMe THF 16 : 1 
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After careful optimization of the reaction conditions (reducing agent, solvent and reaction temperature) we 

found that 4d could be stereoselectively reduced to give either 7a 10 or 7b 10 quantitatively (Table 2). 

The configuration of the newly created stereocentre in alcohol 7a was determined by reaction of 7a with 

(R) and (S)-methoxyphenylacetic acids (CH2C12 DCC, DMAP). 15 Thus, esters ga 10 and 8b 10 were obtained in 

94% and 92% yields, respectively. Upfield displacements of the H2 and the methyl group hydrogens IH NMR 

signals were observed for carbamate Ika with respect to those shown by 8b, which allowed us m assign an R 

configuration based upon the model proposed by Trost for the establishment of the absolute configuration of 
secondary alcohols. 15 

HO2C . ~  Ph ~ Ph O L  
OH OMe . . Ph 

NHPf NHPf 
711 8a 8b 

To further secure these assignments oxazolidines 9a,b were prepared. Treatment of alcohols 7a and 7b 

with aqueous formaldehyde and catalytic p-TsOH in THF afforded 9a 10 and 9b 10 (92% and 96% yield, 

respectively). 9a showed a strong nOe between H2 and H3 while 9b did not show an nOe between H2 and H3, 

confLrming the previous assignments. 

Ph H 
M H,,o M ~ h...~3  ,oo 

7a p-TsOH " 713 p-TsOH " 

pf' pf" 
Sm 91) 

We have, thus, developed an efficient, enantiospecific preparation of protected a-amino ketones from N- 

Pf-amino acid-derived oxazolidinones, and have shown that they can be stereodivergently reduced to the 

corresponding B-amino alcohols. Extension of this methodology to oxazolidinones derived from more highly 

functionalized amino acids is currently being investigated and will be reported in due course. 
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