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A DIHYDROISOXAZOLE-BASED ROUTE TO 2,3,6-TRIDEOXY-3-AMlNOHEXOSE DERIVATIVES 

Peter A. Wade*, J. Appa Rao, James F. Bereznak, and C.-K. Yuan 
Department of Chemistry, Drexel University, Philadelphia, PA 19104, U.S.A. 

Summary: Acosamine and ristosamine derivatives were prepared via stereoselective reductive cleavage 
reactions of a benzylidenated dihydroisoxazolyl diol; the diol was prepared from 3-nitro-4,5- 
dihydroisoxazole via sequential propynylation, Lindlar reduction, and catalytic hydroxylation. 

A number of aminosugar derivatives have now been prepared from dihydroisoxazole (isoxazoline) 

precursors.1 The key reaction, ccnversion of the dihydroisoxazole to a y-aminoalcohol, has been extensively 

studied: the stereochemical outcome is typically dictated by substituents at the 4- and 5positions of the 

heterocyclic ring. Oxygenated substituents attached at the 3-position of a dihydroisoxazole appear to diminish 

the stereoselectivity normally imparted by 4- and 5-substituents, lap c but extensive studies are lacking. 

Although dihydroisoxazoles have previously been prepared in optically active form,tcg 2 we are unaware of any 

procedure used to enantioselectively transform an achiral dihydroisoxazole to a chiral one. 

Scheme 1. 

a 

O2N 

Me 
1 82% 

H 
-0X Achj 

b 
N 
/o 

c 
\ 

HO 

Me 
2 72% 
90:10Z/E 

HO P 
Me 

3a -OH 65% 
b. 1-1 OH 9% 

OH 
HaN ) Z 

Ac;w h-j ph40 

NHAc 0 

7a, X = AC 42% 
b,X=Me 78% 

Me Me 
6a, X = CH20H 74% 6a, - NH2 54% 
b, X=CH=O 82% b, ““’ NH2 

d 
I 

Me 
4a, - Ph 66% 
b, “‘” Ph 

a CHaC=CLi. b 1 atm. Hz, Lindlar cat..quinoline. ’ MesN-tO, cat. Os04,wet THF. d PhCH=O, ZnCIs. ’ LiBH4, THF, 40 “C, 

3 d. f p ACCCsH4NOz, Nhydroxybenztriazole, DMSO. g COClp, EtsN, DMSO. h aq. HOAc. i AcaO, pyr. i MeOH, T6OH. 

5969 





5971 

To complete the synthesis, 5a was first N-acetylated’O to 6a in 74% yield. Oxidation of 6a by Swern’s 

procedure gave the open-chain acosamine derivative 6b7 in 82% yield. Removal of the benzylidene group with 

aqueous acetic acid, in situ cyclization, and exhaustive acetylation provided acosamine triacetate (7a)7 in 42% 

yield; the anomers (5842 a/p-ratio) were separable. Treatment of 7a with methanol and catalytic acid gave 

the glycoside 7b (2060 a@-ratio), with spectra of the major anomer matching those previously published.’ 1 

The Sharpless catalytic asymmetric cis-hydroxylation12 procedure was applied to the Z-isomer of 

alkene 2 (9O:lO Z/E ratio) with only modest success. Thus, the diol 3a, obtained using Et4NOAc and slow 

addition at 0 ‘C. exhibited only 34% enantiomer excess (e.e.). 13 Asymmetric hydroxylation of Z-4,4- 

dimethyl-2-pentene has been reported to proceed with much lower enantioselectivity than the f-isomer.14 

Consequently, asymmetric hydroxylation of the E-isomer of 2b (5:95 Z/E ratio) was examined. Here the 

trans-diol 3b was obtained with 76% e.e. (absolute configuration not assigned) under conditions similar to 

those used for the Z-isomer. A 5050 mixture of the E-alkene 2 (>95:5 E/Z ratio) and the over-reduced 

product 8 was prepared via reduction of alkyne 1 using 50% by weight Lindlar catalyst. The byproduct 8 was 

easily removed after hydroxylation which was performed in 30% overall yield. 

Reductive cleavage of dihydroisoxazole 4a with lithium triethylborohydride (LiBEtaH) took an unusual 

path. Cleavage was accompanied by Kethylation to give aminoalcohol 10 in 70% yield as a separable mixture 

of isomers (70:30 a/b ratio). Here, the predominant product was lOa, a precursor to ristosamine. 

Conversion to ristosamine triacetate and glycoside derivatives analagous to the syntheses of 7a-b is currently 

under study. The minor aminoalcohol 5b obtained in the LBH reaction was ethylatedls to produce lOa, the 

same isomer as the major product obtained from LiBEt3H reduction. The minor product lob was converted to 

acosamine derivative 11 as evidenced by Ha-H4 and H4-Hs axial - axial coupling constants (J3,4 = J4,s = 9.8 

Hz) of the major anomer, comparable to the homologous non-ethylated product 7b. 

Alkylations with LiBEt3H are rare. The N-ethylation observed with LiBEtaH can be rationalized by 

assuming the intermediacy of 9. Thus, triethylborane first coordinates with the dihydroisoxazole N-atom: 

subsequent intramolecular (B -+ N)-ethide migration affords N,O-bond cleavage. The changed stereoselectivity 

might arise from chelation prior to hydride reduction of the C,N-double bond: chelation would alter the 

preference for “outside” placement of the 3a O-atom. 

Application of this chemistry to 4-oxygenated (3-alkenyl)dihydroisoxazoles is currently under study. 

The synthesis of optically active daunosamine derivatives from diol 3b is also planned. 
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