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Ahsh-act : Diastereofkcial StereoseIectivity in the cycloaddition of ozomethine yliaks obtainedfrom 
N-methoxycarbonylmethyloxazolidine 4 with N-phenylmaleimide is studied relative to RI and R2 
groups borne by th chiral auxiliary moiety. 

We recently described a new methodology for the facile generation of a chiral azomethine ylide from 
Neyanomethyl-4-phenyloxazolidine 1 and N-methoxycarbonylmethyl-4-phenyloxazolidine 24. In reactions with 

N-phenylmaleimide as dipolarophile, 1 gave four cycloadducts whereas 2 underwent formation of only two 

compounds [ratio - 1:l) in 85% yield. The stereochemistry of these compounds was explained by an exe attack on 

each side of the stabilized U-shaped ylide Y2. derived from 2 (fig. I), without facial stereoselectivity. 
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Figure 1 

Studies on diastereofacial selectivity for 3 + 2 cycloaddition of chiral azomethine ylides have not received 

very much attentionlA. 
We were then prompted to investigate other chiral auxiliaries with the aim of improving the 

stereoselectivity. We undertook a systematic study with various N-methoxycarbonylmethyl oxazolidines 4a-e 

(Table 1). These oxazolidines 4a-e were prepared in two steps : N-alkylation of amino alcohols 3a-es with 
methyl bromoacetate (1.05 eq) in TIIF in the presence of iPr2NEt (1.1 eq) was followed by condensation with 

pmaforrnaldehyde in refluxing toluene (method A) or bromomethyl methyl ether at room temperature for 1 h 

(method B) (Table 1). 
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Reagents : i) BrCH#@CH3, iPrzNEt, THF, r.t.,15h. ii) Method A : (CH20),, toluene, A, lh. 

Method B : BrCH20CH3, iPrNEt, THF, r.t., lh. 

R’ R2 method overall yield (%) [alo2’ (c, solvent) 

4a Ph Ph A 67 -(*I 

4b iPr H B 62 +12 (c 2.5, CHC13) 

4c CHZPh H B 65 -13 (c 4, CHC13) 

4d H Ph A 36 -(*I 

4e CH3 Ph A 59 -33 (c 1.2, CHCl3) 

(*) racemic aminoakool was used as starting material 

Table 1 : Preparation of oxazolidines 4 from aminoalcohols 3. 

Cycloadditions were performed with N-phenylmaleimide using our standard procedure4 (1.2 eq TMSOTf, 
1.3 eq N-phenylmaleimide, 2 eq iPrzNEt, -78’C, 4 h) to give, as expected, two cycloadducts in good overall 

yields. Examination of the stereochemistry of cycloadducts6 showed that reaction with oxazolidines 4a-c gave the 

two exe-adducts 5 and 7 with no facial diastereoselectivity (Table 2)‘. This may be explained by the remote 
position of the chiral center which cannot interact with dipolarophile in this cycloaddition mode. 

2, 4 
Ph i'h 

5 (em) X = H, Y = CqMe 7 (em) 

6(mb) X=COzMe,Y=H 8 (a&) 

Rt R2 overall yield (8) 5 (So) 6 (%b) 7 (6) 8 (%) d.e. 

2(*) Ph H 85 52 48 4 

4a Ph Ph 72 52 48 4 

4b iPr H 66 51 49 2 

4c CH2Ph H 71 55 45 10 

4d H Ph 62 39 61 >95 

4e CH3 Ph 72 42 58 >95 

Table 2 : Cycloaddition of oxazolidine 4 with N-phenylmaleimide in standard conditions 
(TMSOTf, iPrzNEt, CH2Cl2, -78”C, 4h). 

(*) R-(-)-phenylglycinol was used as starting material : the absolute configuration does not 

correspond with the stereochemistry shown above. 
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In contrast, oxazolidines 4d and 4e gave both exe and endo additions with excellent diastereoselectivity 

(table 2). 
In these latter two cases the NMR data were insufficient to determine which pair of isomers had been 

formed among the four possible diastereomers. An X-ray analysis 8 of compounds 9 and 10 derived from the 

cycloaddition of 4e established their stereochemistry demonstrating the formation of compounds Se and Se. These 
products might arise from an exe (Se) and an endo (Se) mode on the same face of the ylide thus with complete 

diastereoselectivity. 

9 10 

Figure 2 : Crystal structures of 9 (obtained from 5e) and 10 (from Se) 

This result was quite surprising and may be explained by stereochemically identical cycloaddition as in 

previous cases followed by an epimerization a to the ester group of 7 to 8. However this possibility was rather 

unlikely because of the very high stability of compounds 5a-c or 7a-c in the reaction medium (no epimerization 

was observed after 1 week at room temperature). 
It seems more reasonable to explain this result by both endo and exe cycloadditions. It has been shown that 

the endo mode is usually favoured for this type of ylide while the exe addition arises from increased bulk of the 
nitrogen substituentg. Then it may be considered that when large RI groups are present on the ylide the exo mode 

predominates without facial selectivity (2,4a-c) whereas when R’ = H or CH3 (46 and 4e) an endo 
cycloaddition becomes possible and a complete diastereoselectivity is observed 

Despite a modest endolexo ratio, the total diastereofacial stereoselectivity observed constitutes an 

unprecedented result in 3 + 2 cycloadditions using chiral azomethine ylidesl encouraging us to continue our efforts 

in this field. 
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