
~ctrahedron L.ei(ers. Vo1.31, No.lY, ppTI7Y-ZIa2. IYYu 
Ritcd in Great Britain 

oo4o4039l9a s3.w + .w 
Pqmml Press plc 

NOREPHEDRINE DERIVED 2-METHOXY OXAZOLIDINES AS CHIRAL FORMYL CATION 

EQUIVALENTS# 

Anna Bernardi.’ Silvia Cardam,* Oliviero Carugo,c Lino Colombo,t’ Carlo Scolastico” and Roberto Villa* 

a. Dipartimento di Chimica Organica e Industriale, via Venezian 21,20133 Milano, Italy b. Dipartimento 

di Chlmica, Universita’ di Sassari, via Vienna 2, Sassari, Italy c. Dipartimento di Chimica Inorganica, 

Universitd di Pavia, via Taramelli 14,271OO Pavia, Italy. 

Abstmct. Lewis acid catalyzed reaction of silylenolethers with 1 followed by a 
straightfonvard nondestructive removal of the chiral auxiliary affords the corresponding 
aldehydes in good e.e. Compound 1 represents the first effective chiral synthetic equivalent of 
formyl cation. 

Formyl cation synthetic equivalents have wide applications in synthetic organic chemistry. Although a 

number of such synthons have been reported,‘” to the best of our knowledge there are no examples of reagents 

which are designed to add preferentially to one enantioface of x-nucleophiles.5,6 In this paper we describe the 

synthesis and reactivity of orthoamide 1, the Fist formyl cation equivalent that can add with a high degree of 

enantioface differentiation to silylketeneacetals and silylenolethers. 
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The cyclic otthoamide 1’ was synthesized as a 1:l mixture of C-2 epimers by condensing 

trimethylotthoformate and (lR,2S)-N-tosyl-notephedrine* in refluxing benzene and in the presence of 

pyridinium tosylate as a catalyst. Upon treating this mixture with 2 molar equivalents of silylketenethiolacetal2a 

in the presence of SnCl4 (Scheme I), only two isomers were formed in a 964 diastereomeric ratio (Table I, Entry 

1). The configuration of the major isomer 3a7 was determined by X-ray diffraction9 and found to be (2R, 2’R), 

as indicated in Scheme I. Such very effective discrimination between the enantiofaces of the nucleophile seems 

to be largely independent of both the silylketeneacetal configuration (Table I, Entries 2-4) and of the Lewis acid 

used to promote the addition (Table I, Entries 1,2 and 5). As it is often the case for acid catalyzed additions to 

ester silylketeneacetals, reaction with 2b (Table I, Entries 6, 7) was found to be rather unselective. The most 

abundant isomer formed in this process has the same configuration as the one isolated upon reaction of 1 with 
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2a. This was proved by reducing both to the same alcohol 77 (see Scheme III). On the contrary, 2-trimethylsilyl- 

oxyfuran 5 reacted with 1 (Scheme II) to give a major compound fj7 in diastereomeric excess up to 88% (Table I, 

Entry 12). 

Scheme II 
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Also in this case the product configuration was proved to be (2R, 2’R) by X-ray crystallography.9 A 

diastereomeric excess up to 92% (Table I, Entry 10) was obtained with diethylketone dimethyl-t-butylsilylenol- 

ether 2c (Table I, Entries 8-10). The configuration of the major isomer has not yet been determined, and it is 

assumed to be (2R, 2’R) by analogy with the results described above. 

Table I. Addition of silylethers to l.a 

Ew Nut Lewis acidb Diast.exc.(%)‘! yield(%)d 
__________I_____________________________--_________-------_______------------------------------- 

1 Z-2a SnCl4 92 85(83) 

2 Z-2a BFaOEt* 92 90 

3 E-2a BF30Et2 92 90 

4 2a BFsOEt, 92 92(91) 

2:1E/z 

5 E-2a MesSiOTP 84 87(85) 

6 2b’ SnCL __ __s 

7 2bf BF30Et2 50 97(95) 

8 z-2c Me$iOTf 78 67 

9 z-2c TiCId 88 92 

10 z-2c BF,0Et2 92 56 

11 5 tBuMe#iOTf 74 78(75) 

12 5 tBuMe$iOTp 88 95(9fV 
----______I_____________________________-------_____----------_-_----------------------.-------- 

a.Unless otherwise stated, reactions were performed by adding the Lewis acid to a CHaCla 1:2 solution of 1 and 
2 at -78’C. Reaction is usually over within 2h at this temperature. The main byproduct ir 
0-formyl-N-tosyl-norephedrine 4, from hydrolysis of 1. b.The following amounts of Lewis acid were used: 
SnQ, 1.4eq; BFs0Et2, 2.Oe.q; TiCL, l&q; MesSiOTf and tBuMqSiOTf, 0.25eq. c.Detetmined by ‘H- and 
13C-NMR spectroscopy. d.Yield as determined by NMR on the crude reaction mixtures;isolated yields in 
brackets. e.Reaction performed at -2O’C. f.2b was used as a 85:15 E/Z mixture. g.Only formate 4 was isolated 
(see note a). h.Reaction performed at -lOO°C. 

Removal of the chiral auxiliarv completed the formvlation process. So, for instance, 3a was transformed in 
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52% total yield into the corresponding benzylether 8’ (FLAH, ii.PhCH2Br, BudNOH, Scheme III) loom which 

optically pure (lR, 2S)-N-tosyl norephedrine was smoothly released upon treatment with 1.3-propanedithiol in 

the presence of BF3Et20. Dithiane 9’ was then submitted to hydrolysis (CaCO3. MeI, H20) and aldehyde 10 

was isolated in 92% e.e.. as measured by [I&.‘~ 

Scheme III Removal of the auxiliary 
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i. LiAIH4 (95%) ii. PhCHqBr I NiOWBu,NHS04 (86%) 

iii. HS(CH&SH I BFs.Et20 / CH2Cl2 (73%) iv. CaCOyMelM2Olacetone (65%) 

Assuming that the reaction takes place through an oxazolinium ion,” the observed stereoselection can be 

explained by acyclic extented transition structures. In this hypothesis, addition of the silylenol ether to the less 

hindered side of the oxazolidine ion l2 can occur through transition structure A or B. l3 Structure A. which gives 

rise to the 2’ (R) epimer, should be lower in energy, because it minimizes steric interactions between the 

silylether substituent and the cycle. Work is in progress to clarify the mechanistic aspects of this reaction as well 

as to explore the synthetic scope of the method. 
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