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Abstract: The sense of diastereoselective addition of 2-lithiothiazole la to the nltrone2 derivedfrom D- 
glyceraldehyde is reversed by the use of Lewis acids (Et2AlC1, TiCId) as complexing agents; the 
configuration of the hydroxyhunine adduct obtained from la and 2 in the absence of the above chelating 
agents, previously reportedfrom these laboratories was revised. 

We have recently reported the addition of 2-lithiothiazole (la) to nitrones followed by the thiazole to 

formyl deblocking as a new strategy for the one-carbon chain elongation of aldehydes with concomitant 

formation of a new stereocenter bearing an amino group (aminohomologation).t Having applied this 

methodology to the nitrone derived from a-D-galactohexodialdo 1.5pyranose in a stereodivergent way2 to give 

destomic acid and lincosamine precursors, we decided to explore in more detail the addition of C-2 metalated 

thiazoles 1 to the chiral model a-alkoxy substituted nitrone 2, derived from D-glyceraldehyde. The results are 

summarized in Table 1. 

The reactions3 of 2-lithiothiazole (la), 2-thiazolyl magnesium bromide (lb). and 2-(diethy1aluminum)- 

thiazole (lc) with 2 (entries l-3), occurred with good selectivities to give in all cases the same N- 

benzylhydroxylamine adduct as major diastereoisomer. A very modest selectivity in favor of the epimeric N- 

benzylhydroxylamine adduct was observed by addition of la to 2 in the presence of 1 equiv. of MgBr2 or 

ZnBq (entries 4 and 5). The extent of the reversed diastereoselectivity became quite high using the Lewis acids 

EtZAlCl or Tic14 as complexing agents4 of 2 (entries 6 and 7). All reactions, with the exception of that 

employing the Grignard reagent lb, afforded the hydroxylamine adducts syn-3a and anti3b in good overall 

yields.5 These compounds were readily separated by column chromatography (silica, 3:1, hexane/diethyl 

ether). 

la: M=Li 
lb:M=MgBr 
Lc: M =AlEt* 

N(OH)Bn 

syn-3a anti-3b 

5475 



5416 

Table 1. Additiona of metalated thiazoles 1 to 2 

a: All reactions were carried out with 3:l ratio l/2 in Et20 as a solvent. b: 1.0 

equiv. c: Measured from the intensities of tH NMR signals at 6 7.822 (syn-3a) 

and 6 7.854 (anti-3b). d: Determined on isolated mixtures of syn3a and anti3b. 

As the configuration of the major adduct obtained from the addition of 2-lithiothiazole (la) to the nitrone 

2 in the absence of Lewis acids as chelating agents was previously assigned through the oxazolidinone derived 

from it,1 we decided to confirm in a similar way the configuration of the epimeric adduct formed from 

precomplexed 2 with Et2AlCI or TiC14. Quite surprisingly, transformation of the hydroxylamine adducts syn- 

3a and anti3b into the corresponding N-Boc protected amine& 4a and 4b (Scheme 1) and cyclization of these 

compounds to oxazolidinone, afforded the same stereoisomer 5. 

(Scheme 1) 

syn-3a anti-3b 

NHBoc 

I i, ii 

+a-) 

LBoc 

iii, iv, v4iBnO+ j, iv, v 
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Reagents and conditions: i, TiC13, MeOH-H20, r.t., 10 min. ii, Boc*O, dioxane, r.t., 12 h. iii, MeOH, 

TosOH, (cat.), 8O”C, 3h. iv, BrCH,Ph, NaH, DMF, -lO”C, 2h. v, NaH, DMF, r.t., 4 h. 



Evidently, the elaboration of syn-3a to the oxazolidinone occurs with epimerization at the carbon atom 

adjacent to the thiazole ring, very likely due to the basic conditions required for the benzylation and cycliition 

of the intermediate 4a. This observation implies that the above procedure employed for the characterization of 

syn3a and anti-3b is unreliable. 

At this point, we were in the uneasy position to wonder whether our previous stereochemical 

assignement was correct.l Fortunately, the adduct obtained from la and precomplexed 2 with Et2AlCl or Tic4 

was a crystallizable solid whose structure was determined by X-ray crystallography.* This compound turned 

out to be the isomer anti3b. As a consequence, in contrast to our previous assignement,l the hydroxylamine 

adduct that was formed from la and 2 in the absence of complexing agents is syn-3a.c Tentatively. we 

suggest that this stereochemical outcome is in agreement with a transition state model A similar to that involved 

in nucleophilic addition to C=C (Houk model). 10 This model wherein the medium size substituent occupies the 

outside position, appeared to be operative in addition11 and cycloadditiont2 reactions to various a-alkoxy 

substituted nitrones including compound 2. On the other hand, the reversed stemoselectivity observed upon 

precomplexation of 2 with Et2AlCl or Tic14 is consistent with a Pchelation mode1 C rather than the a-chelation 

one shown in B. 

Houk mode1 a-chelation mode1 bhelation model 

anti 

It is worth pointing out that the anti-selectivity of the addition of la to the nitrone derived from D- 

arabinose in the absence of Lewis acids was demonstrated1 by the conversion of the corresponding 

hydmxylamine adduct to N-acetyl-D-mannosamine and Dmannosamine hydrochloride. We now report that the 

same sense of selectivity was maintained by addition of la to the nitrone precomplexed with 1.0 equiv. of 

Et2AlCl. The lack of stereochemical control observed in this case suggests that the mechanism of addition is 

more complex that either a chelation or non-chelation rationale can explain. More details are required to 

understand the nature of the aluminum (or titanium) complex with this nitrone and thus the possible mechanism 

of the addition. 
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