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Summary: Ozonolysis of furoisoxazolines furnishes cis-4-oxygenated isoxazolines, which by suitable 

derivatization and subsequent LAH reduction yield xylo or arabino aminodeoxy-pentoses, depending - 
on the presence of a free or blocked 4-hydroxy group. 

Isoxazolines are useful intetmeaiates in short, stereoselective syntheses of diverse natural 

and unnatural products, 
2 

notably amino compounds (by reduction). 
l-5 

The stereoselectivity of 

isoxazoline reductions effected by LAH is primarily determined by the nature, position, and 

number of substituents of C-4 and C-5 of the heterocyclic nucleus. 5-7 While most groups that 

have been checked so far are anti-directing in this respect, free 4-hydroxyl induces syn - 

hydride addition. 3'7 Together with the remarkable additivity of substituent directing effects 

(AAG+ values),6 this permits stereoselective access to a large variety of r-amino alcohols 

(including amino polyols, amino sugars and amino acids) in a predictable way.5 The present 

letter deals with the following questions on the feasibility of exerting stereocontrol in 

these reductions: (i) does the strong syn-directing effect of &OH prevail also in the - 
presence of other cis-substituents? (ii) is it possible to block the 4-OH group and thus 

convert it to an anti-directing one? 

For this purpose, the isoxazolines 2 - $ were prepared from furoisoxazolines L and 5, in turn 

accessible in 60 - 70 % yield by nitrile oxide cycloadditions to furan and 2-methylfuran, 

respectively. 1,4,3 A solution of 12 in methylene chloride/methanol (ca. 5 %)' was treated 

with ozone at -78'C 
IO 

until complete conversion was indicated by TLC control (ca. 10 min 

with 10 mmol runs). Uimethylsulfide was added to destroy hydroperoxides and ozonides. The 

resulting yellow oil (intractable NMR spectra) was transformed in 47 % yield to the crystal- 

line acetal z " (with neopentylglycol in refluxing benzene and TsOH catalyst), after NaOH 

treatment to cleave 0-acyl groups and prevent the detrimental elimination to lsoxazoles. On 

the other hand, the crude ozonatlon product was reduced with NaBH4 in methanol/water to 

produce 2 (53 %) as a syrup, devoid of carbonyl absorptions (IR). The methylfuran adduct 12 

gave slightly better yields and was used therefore in subsequent experiments. Crude 2 (from 

ik, ca. 60 %) was converted by azeotropic removal of methanol to the isopropylidene deri- 

vative $ with dimethoxypropanelp-toluenesulfonic acid (catalyst) in benzene. Filtration 

through basic aluminla gave pure $ (31 %, yellow oil ‘I) . 
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The isoxazolines 2 - 4 were reduced with LiAlH4 and the crude products analyzed by '3C NMR 

(100.6 MHz) as usua1.5-7 From 2 a mixture of aminodeoxypentitols was isolated which, after 

peracetylation to furnish $, consisted of two diastereoisomers in a 58 : 42 ratio (by NMR). 

However, configurational assignments (xylolarabino) were not possible on the basis of NMR -___ 
data." In contrast, 2 and 4 afforded on reduction a single diastereomer (d.r. > 97 : 3) in 

each case, in 95 and 73 % yield, respectively. The spectroscopic data of both 2 and < were 

again inconclusive in regard to their relative configurations. 11 

An analogous situation was met with 2 which was prepared in 34 % over-all yield from the 

furoisoxazoline acetal i'y4 by the sequence ozonolysis, NaBH4 reduction, transacetalization 

of the diethyl acetal group with neopentyl glycol, and acetonide formation. 
11-13 The 

reduction led to a single diastereomer (> 97 : 3) of the corresponding pentosamine derivative 

IJJ, as expected from the results for $ - il_, in 88 % yield. The coupling constants 
11 

show 10 == 
and l to belong to the same diastereomer series; these NMR data, however, did once more not 

allow to establish which one! 

X-ray analysis was therefore performed on the structural1.y complementary aminodeoxy-pentoses 

2 and ig to elucidate the course of these highly stereoselective reductions. Single crystals 

of 2 were prepared by repeated crystallization 
14 

and suitable material from 29 was obtained 

in form of the O,N-diacetyl derivative. I5 The 4-amino-4-deoxy-pentose 5, proved to be the 

orabino isomer and the 2-amino-2-deoxypentose 10, turned out the XY~O isomer! 

The low selectivity in the reduction of 2, an isoxazoline with two groups individually 

favouring syn-addition,7 is not expected and may be rationalized by the formation of counter- - 

acting cyclic aluminates. On the other hand, the strong anchoring effect of the 4-hydroxy 

group in 2 to guide hydride addition in LAH reductions is not side-tracked by the c&-5- 

dioxanyl substituent.16 

- 

In addition, the stereochemical outcome of the reductions of the 

bicyclic isoxazolines 4 and 2, to produce xylo derivatives 7, and 19 only, exceeds o priori 

estimates based on results with related substrates. 
17 

The results of this and previous3 studies show that stereocontrol in isoxazoline reductions 

can be achieved, based upon the presence of a free or blocked hydroxy group. The underlying 

principle may be generally useful in synthesis. '8 Specifically, the syntheses of 2, z, and 

le - derivatives of complementary structure and configuration - provide novel examples for 

the utilization of the isoxazoline route I9 in amino sugar synthesis.20 
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