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Abstract: High diastemoselectiviz"eis obtained during the addition of ethyl isocyanoacetate 1 to chiral
complexes 2 and 3. The 2-oxazoline-4-carboxylic esters are intermediates for the synthesis of B-substituted
serines in a stereoconservative process.

mr-Arene-chromium complexes play a major role in stereoselective reactions and allow the
preparation of a variety of useful organic molecules via modification of the complexed substrate and
subsequent removal of the chromium moietyl.

We previously showed? that more than 98% of asymmetric induction is obtained during the addition
of tosyl methyl isocyanide to complexed aldehydes, to give trans oxazolines, which, after decomplexation
and reduction, lead to optically pure R aminoalcohols.

Here we report our preliminary results concerning the diastereoselectivity of the addition of ethyl
isocyanoacetate 1 on complexed aldehydes 2, 3 and, for comparison, on uncomplexed aldehydes 6, 7,
Figure 1.

Oxazolines 4, 5, 8 and 23 are obtained in high yield in ethanol at room temperature with KCN as
base according to Schéllkopf’s method? or in tetrahydrofuran at -78°C and with LDA as base. The results
are given in the Table . Of the four diastereomers expected from the complexes (2 and 3) two to three are
obtained (Table, entries 1-4). The configuration of the complexed oxazolines 4ta, 4th, 5ta and 5tb has
been assigned on the following chemical and spectroscopical evidences:

- chromium complexed oxazolines 4ta, 4tb and Sta, Stb lead, after decomplexation, to trans
oxazolines 8¢ and 9¢ respectively.

- the coupling constants between protons H4 and HS are smaller in compounds 4ta, 4th, 5ta, 5th, 8¢,
9t compare to compounds 4c¢a or 4¢cb, Sca or Scb, 8¢, 9¢ which is respectively consistent with a

trans and a cis geometrical relationship between those protons-.

One notices that, when the reaction is performed at -78° C and with LDA as base, the asymmetric
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induction is higher: trans a/trans b = 9/1 versus 6/4 (entries 1 and 2) or = 10/0 versus 9/1 (entries 3 and
4) and that the diastereoselectivity is also better: trans/cis = 10/0 versus 8/2 (entries 6 and 7).

The prefered conformation of the carbonyl, predicted on the basis of known effects (H-bond, steric
hindrance, dipolar interactions, etc) accounts for the preferential diastereoisomer®. Therefore, one can
postulate that both aS complexes 2 and 3 will give preferentially the aS,55,4S trans oxazoline. The higher
diastereoselectivity found when starting from complexed aldehyde 3 can be explained by the increased
steric and electronic demands of the methoxy group with respect to the methyl one. Such demand should
shift the equilibrium towards the most stable conformer in the case of the methoxy substituent.

The purified 2-oxazoline-4-carboxylic esters 4ta and 5¢g obtained from LDA method (Table, entries
2 and 4) can be transformed without epimerization into optically pure Q-amino-8-hydroxy esters with
conc. HCl in methanol7, Figure 2.
This asymmetric aldol reaction thus constitutes an easy route to S-substituted serines.



High enantio- and diastereoselectivities have also been reported by Hayashi and co-workers/ in the
same asymmetric aldol reaction; however these authors used catalytic amounts of a chiral ferrocenyl-

phosphine-gold(I) complex which is less readily available than arene-chromium-tricarbonyl complexes.

Table:
Entry Starting R
compound

1 2 Me
2 2 Me
3 3 OMe
4 3 OMe
5 6 Me
6 1 OMe
7 7 OMe

‘B T Complexcd*
("C)  oxazolines
ta/th//ca/ch

CN” 20 54/34//12/0
LDA -718 90/10// 0/0

CN” 20 84/5//110
ILDA -78 96/0//4/0

CN° 20
CN” 20
IDA -78

Uncomplexed  Yieldt

oxazolines (%)
trans:cis
100
95
100
98
84:16 100
82:18 100
100: 0 80

* ta = trams a = major isomer = aS,55,4S when the starting complex is aS ; tb = trans b = minor =
aS,5R,4R when the starting complex is aS ; ca, cb = the two cis isomers, not assigned.
 In weight of crude compound corrected from remaining starting material, using 200 MHz NMR.

Figure 2 :
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