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ABSTRACT : In the beatrch ~OJL the 6acfotahs contrraQ.kg the enavLtiob&zctive potona$ion 06 eno- 
Zii2eS6 a-aminoacid dehivtivw, we hepoht a nw ~oce.dw~e a&Zowing xhe we 06 v&oti Li.gandn 
06 .tiAium, invokkng an amine exchange a,$tm Rhe me.fa&%ion step by LtfMB and phioh xto Xhe 
tigmmtT%.ic pko-tonation by meati 06 a ckitL& acid. The b-&heOb&?ct%& 06 duk .tk&t b&p um 

a~~ectcd by the &and exchange. In bOt?Ie C.UAU, 

OR. LHMUS p!LocedwLe. 
a hi.ghm L.C. glad obbmved computed .to Rhe LDA 

During our studies on enantioselective protonations of lithium enolates of a-aminoacid 

derivatives (l), the structure of the secondary lithium amide used for the metalation of the 

racemic starting material has been shown to affect significantly the ratio of asymmetric 

induction (1, 2). Here we wish to report a new procedure involving an amine exchange which opens 

up a route for the use of various ligands of lithium, and consequently modifies the stereo- 

seiectivity of the asymmetric step. 

Thus, the deracemization (3) was carried out on N-benzylidene methyl esters of racemic 

aminoacids, using the lithium amide of hexamethyldisilazane (LHMDS) as base and (2R,3R) O,O-di- 

pivaloyltartaric acid (DPTA) as chiral proton donor (4) (Scheme 1, path a) : 
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TABLE 1 : VALIDITY OF THE HFIDS-AMINE EXCHANGE PROCEDURE FOR THE a 
DERACEMIZATION OF ALANINE, VALINE and PHEWYLGLYCINE 

Entry R Lithium amide Added amine e.e% (S) Yield % Ref. 

1 Me LHMDS 36.5 d 87 - 

2 Me LDA 56 d 71 

3 Me LHMDS iPr2NH 56 d 85 - 

4 iPr LHMDS 34 b,d 83 - 

5 iPr LDA 47 b,d 79 - 

6 iPr LHMDS iPr2NH(0.25 eq)' 47 b,d 83 - 

7 iPr LHMDS iPr2NH(1.4 eq) ' 46 b*d 83 - 

8 iPr LDA HMDS 46 b,d 80 - 

9 Ph LHMDS 51 d 80 - 

10 Ph LDA 50 d 80 192 

11 Ph LHMDS iPr2NH 50 d 81 - 

12 Ph P”_ij’, 70 d 84 192 

13 Ph LHMDS 'h,,:,, 70 b 

a) Pho-toMcttion 06 the ~~edui%kg eno&e by meants 06 (2R,3RJ O,O-dipiva~oy~ 'c acid (DPTA) 
(3, 41; b] De,kunint?d by HPLC on ckirra,C co.k.mn (PSRKLE HPLC type. CSP (R) -N- (3,5-dirukko- 
benzoyL)pheny-@ycine, hexanefdioxane = 98/Z, 1.5 ml/mn; cl wficZ hedpect ti 1; d) Dtiuonined 
by po.L~~~L~e.-tty on amino ~.&vL hy&ockeohidw obtined by acidic hydkobybh 06 the denacemized 
S&/,6 babe/5 (6). 

It was observed that for alanine and valine derivatives (R = Me and R = iPr), the asym- 

metric induction was lower than in the classical procedure using LDA as the base (Scheme 1, 

path c and Table 1, entries 1 and 2; 4 and 5). In the case of phenylglycine (R = Ph), similar 

results were fortuitously observed with the two bases (entries 9 and 10). Moreover, an addi- 

tional experiment was carried out as follows : after metalation by means of LHMDS, diisopro- 

pylamine was added before the asymmetric protonation step : the optical enrichment of the 

material recovered was then identical to that of the "classical" experiment with LDA as the 

base (Scheme 1, path b and Table 1, entries 2 and 3; 5 and 7). A reverse procedure, involving 

metalation by means of LDA followed by addition of HMDS also gave the same result (entry 8). 

Entries 12 and 13 describe a similar effect observed on phenylglycine derivative using a 

double asymmetric induction with a secondary chiral amine. 

Among the possible explanations of the observed results (5), we consider essentially 

that the HMDS molecule liberated after metalation is a poor ligand of lithium because of its 

low basicity (6) and can thus be replaced by the added nucleophile (7). The enantioselective 
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protonation of the resulting new solvated prochiral lithium enolate would obviously lead to 

a different asymmetric induction. 

To illustrate this possibility of lithium ligand exchange, various primary, secondary 

and tertiary amines were added after the LHMDS metalation step (Table 2 and Scheme 2) : 
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A higher deracemization ratio can be obtained with examples of each class of anines compared 

to the experiments without an additional ligand. In the case of ethylamines, the primary and 

secondary amines afforded a significant increase of stereoselectivity, whereas the triethy- 

lamine caused a dramatic decrease of asymmetric induction. 

Table 2 : DERACEMIZATION OF VALINE VIA HMDS-AMINE EXCHANGE PROCEDURE a 

Entry 

4 

Lithium amide 

LHMDS 

Added amine e.e % (S) b 

34 

14 LHMDS 1,3_propanediamine 49.5 

15 LHMDS EtNH2 (0.25 eq) ' 53 

16 LHMDS EtNH2 (1.4 eq) ' 55 

17 LHMDS piperidine 50 

18 LHMDS Et2NH 44 
LIO 

19 LHMDS k 63.5 
N COOL1 
H 

20 LHMDS Et3N 18 

21 LHMDS sparteine 51 
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It is noteworthy that this procedure avoids any addition reaction which could occur with 

the corresponding lithium amide. Morever, the added ligand can act almost catalytically 

(0.25 eq., entries 6 and 7; 15 and 16). 

Studies are in progress. 
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