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Abstract: A highly stereoselective route 

propan-l-01 via addition of furyllithium 

is described. An efficient conversion of 

sore - chiral uloses is also presented. 

to derivatives of 2-emlno-1-(2’-furyl)- 

to variously N,N-dlprotected n-alaninals 

these compounds into aminosugar precur- 

During our studies directed towards the synthesis of polyhydroxylated open-chain com- 

pounds, 
1 

we have observed high anti-diastereoselectivity in the reaction of 2,3-O-isopro- 

pylidene-o-glyceraldehyde with 2-methylfurylllthlum. carried out in the presence of zinc 

bromide. High-pressure reactions of the same aldehyde with 2-methyl-2 or 2.5-dimethylfu- 

ran3 exhiblted also relatively high anti-diastereoselectivity. On the other hand, we have 

recently demonstrated a high degree of asymmetric induction in the [4+21 cycloaddition 

reaction of activated 1,3-dienes with N.N-diprotected o-alaninals under high4 as well as 

under ambient pressure. 
5 

These results prompted us to study the addition reaction of 

furyllithium with N-protected a-amino aldehydes. 

We decided to use in this study derivatives of o-alaninal since it represents the sim- 

plest example of chiral a-amino aldehydes. However, N-monoprotected n-alanlnals were uns- 

table towards furyllithium. This fact called for the use of N.N-diprotected alaninals 1. 

Compounds 2 and 3, products of addition of furyllithium to o-alanlnals 1 (Scheme 11, 

are readily oxidized6 into corresponding 2,6-dlhydropyran-3-one derlvatives of type 4 and 

5 (Scheme 21, which provlde an excellent template for the efficient and highly stereose- 

lective introduction of a variety of functional groups and substituents. 
7 

This method 

opens en access to the synthesis of many higher aminosugars in optically pure form. 
6 

Recently Reetz et al. have demonstrated high stereoselectivity in additions of a var- 

iety of metalloorganic reagents. ’ trlmethylsllylcyanlde10 and lithlated heterocycles I1 to 

N, N-dibenzyl a-smino aldehydes. Unfortunately, N. N-dibenzyl protecting group used by 

Reetz is unstable under oxidative conditions applied for transformation of carblnols 2 

and 3 into 2,6-dihydropyran-3-ones 4 and 5. 
6 

We overcame thls difficulty by applying 

of Me-Boc, &I-5oc and Bn-Ts protecting groups. In this manner N.N-dlprotected n-alaninals 

1 easily reacted with furyllithium affording the adducts 2 and 3 with high 
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anti-stereoselectivlty in very good yields i2 (Scheme il. 

I?’ yt* 
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OH 

1 a F&R% 20 91 : 9 30 
1 b R’=Me,R%oc 2b 96: 4 3b 

lo R’=en,R2=eac zc 90 :I0 3c 

1 d R’=Bn,R*=Ts 2d 92 : 8 3d 

Scheme 1 

In all cases anti-stereoselectivity was observed as evidence of nonchelatlon control 

of the reaction. 13 Addition of a strong chelating Lewis acids such as Tic14 did not reve- 

rse direction of asymmetric induction. Apart from compounds 2a and 3a. which were readily 

separable by column chromatography, diastereolsomeric ratio was determined by ‘H NMFt (500 

MHz). Rotation around 9oc - nitrogen atom bond In compounds 2b. 3b and 2c. 3c is strongly 

retarded. It is revealed by broadening of all signals in the ‘II NMR spectrum and by decay 

of multiplicity. In these cases diastereomerlc ratio was determined after conversion of 

mixtures 2b, 3b and 2o, 3c lnto corresponding oxazolldinones by treatment with CF3COOli in 

CH2C12 at room temperature. The configurational assignments for compounds 2b and 2c were 

based on analysis of the vlcinal protons coupling constants in ‘El NMR spectrum of their 

oxazolidinones. l4 Stereochemlcal assignments for other compounds 2 and 3 were attributed 

on the basis of ‘H NM9 analysis carried out for original adducts and by analogy with re- 

sults of chemical correlation publlshed by Fteetz et al. 9, ii 

Apart from the N,N-dibenzyl derlvatlves (2a and 3a). all amino alcohols obtained were 

efficiently transformed into corresponding aminosugar precursors-uloses of type 4 and 5, 

6gi5 under effect of bromine in an acetonitrlle-water solution (Scheme 2). 

0 EnNBoc 0 BnNBoc 

28 
mr*,H~cw,lyl 

_p + p 

4 s 

scheme 2 

The mixture of uloses 4 and S bearing 9n and 9oc protecting groups on the nitrogen 

atom was crystalline. Therefore, the final proof of the structure and stereochemistry of 

compound 4 wss established by single-crystal X-ray analysls l6 (Fig. 1). 
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Fig. 1. Computer generating perspective drawing of compound 4 

X-ray crystallography enabled the stereochemistry to be assigned ss anti in line with 

the previous attribution. Additionally, disorder of the ulose ring was observed, arising 

from the existence of a aajor diastereoisomer as a- and of a minor one as /3-anomer exclu- 

sively. I7 

Further studies leading to application of this methodology to the synthesis of natura- 

lly occurring aminosugars are in progress. 
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For oxazolidinone derived from compound 2b the viclnal coupling constant was 7.9 Hz, 

and for that derived from 2c it was 7.5 5x. This is in good e,greement with the lite- 

rature data. ‘l* i* 

Typical procedure: To a vigorously stirred and cooled (-5’C) solution of compounds 2 

and 3 (1 mmol) in a mixture of MeCN-1120 (9: 1 v/v. 5 ml1 bromine (1.3 mm011 was added 

and stirring was continued for additional 10 min. Solid Na5C03 was added and the mi- 

xture was poured into Et20 and washed with brine. After drying (14gS04) end evaporat- 

ion of solvents the crude product was purified by flash chromatography. In all cases 

yields were in the range of 70-85 X. All products were fully characterised by their 

combustion analysis and their spectral data. 

Crystal data for compound 4: CigK2SNOS, Mr= 347.41, monoclinic, space group P2i/c, 2 

= 4, a = 9.490(21. b = 21.516(31. c = 10.279(2) A. g = 115.31(11°. V = 1897.3(31 A3, 

F(OOO1 = 744, DC= 1.22 Mg m -3* g(CuXa) 
-1 

=0.58mm . The structure was solved by 

direct methods using the SFlELXS-85 program and refined by full-matrix least-squares 

programs of the SIIELXS-76. the final R value was 0.0573 (unit weights). The details 

of the crystal structure will be given in a separate paper. 
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