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Absrmct : (+)-Notephedrine and (+)-camphor oxaxolines N-oxides 9a. 9b and 13a. 13b underwent tegio- and 
stereoselective [2+3] cycloadditions on various electron poor dipolamphiles 

In the last ten years, asymmetric 1.3 dipolar cycloaddition have become a potent method for the stereocontml of 
acyclic, carbocyclic and heterocyclic systemsl. Chiral oxazolines N-oxides of general formula 1, which can be 
considered to be an equivalent of nitrile oxides 2. have never been used in such asymmetric cycloadditions as far as we 
know. This is probably due to the fact that the achiral version of this reaction, described some years ago by Coates2 
was poorly mgio- and steteoselective. More recently, and in order to overcome this disadvantage, the corresponding 
intramolecular cycloaddition have been studied in our laboratory3. In this paper, we present our preliminary results in 
the first asymmetric intermolecular cycloadditions of oxazolines-N-oxides with various electron poor dipolamphiles 
with the aim to develop a new alternative to the asymmetric aldol condensation (Scheme 1). 
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Scheme 1 

- Preparation of oxaxolines N-oxides 9a, 9h and 13a, 13b : 

Oxazolines N-oxides used in this study have heen prepared following two complementary methods. According 
to Keana4. oxazoiines 6a, 6b prepared by the classical condensation between (+)-norephedrine 4 and iminoethers 
hydtochlotides Sa, Sb, were oxidized with the magnesium salt of monopetphtalic acid in methanol. The side reaction 
affording oxime esters Sa, 8b has been minimized by the use of 2 equivalents of oxidant which increased the rate of 
formation and the yields of oxaziridines 7a, 7b (90-954). In the following step however, the silica gel induced 
isomerisation gave rise to the expected oxazolines-N-oxides 9a. 9b with various amount of hydroxylamino esters 14a, 
14b resulting from a subsequent hydrolysis 5. The instability of oxazoline N-oxides 9a. 9b precluded further 
purification and the crude products wem used directly in cycloadditions (Schcmc 2~. 

Condensation of hydroxylamino alcohol 116 with trimethyl orthoestcr 12a and 12b7 using the method reported 
by Coates2a, afforded directly camphor derivatives oxazolines N-oxides 13a, 13b. The easy hydrolysis of these 
compounds has been suprcssed by adding 4A molecular sieves to the reaction medium. Ncvcnheless. as above, the 
unstable N-oxides 13a, 13b wcn: used without further purification (Scheme 3). 
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Scheme 3 

- Cycloadditions of oxazolbws N-oxides 9a, 9b and 13a, 13b : 

Oxazolines N-oxides 9a, 9b and Da, 13b in the presence of alkenes conjugated with an electron withdrawing 
group afforded smoothly the. cormqonding adducts ISa, 15b. 16a and 16b (Scheme 4)*. 
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Scheme 4 

The results of these. reactions am summarized in the table. With disubstituted dipolarophiles (entries 3-5 and 8- 
11) cycloadditions are highly regio and stereoselective : adducts 15a9 were the only products of these reactions. AS 
already pointed out by Coatesza the tegioselectivity of these cycloadditions can be rationalized in term of orbital 
frontier theory by a preferential orientation homo dipole-lumo dipolarophile. However the better regio- and 
stereoselectivity observed in our case is not completely understood. The same regioselectivity has been observed 
previously with nitroncsto but cycloadditions with nitrilc oxides arc gcncrally less sclcctivot t The absolute 
conlinurations of adduas 15a (entries 1.2.6-H) have been delcmincd alicr t H NMR NOE exocriments i *. 
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From a su%~&~Wsl point of view, formation of adducts 15a could be ratiomulizcd in both series as resoldlrg 
from ao endo approach of the less hindred a-face of the dipoles 9~ 9b and 13s. 13b (F4gure). The regio and 
stereoselectivity of these cycloadditions are not dependent on the temperature which influenced only the rate of the 
reaction. The hydmlysis. hydmgenolysis and dectixylation reactions of adducts 1Sa are under study. 

Table a) Yields are calculated from N-oxides Ya, Yb b) Yields arc calculated from hydmxylamine alcohol 11. 
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The main NOE modifications in both series are indicated below (4OOMHz, NOE - 6%): 

R4=CN.C02Me R4=CO;?Me;R3=Me 

R4=CN;R3=H 
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