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Abdmc#: Optically pure [4_(3’-oxazoline)]me1hycrhyl methyl- ad p~olyLa#oxides (SR. SS, 4R and 6s) were prepared 
from the enokale of the 3-oxawline 4 and the correspandiag op. diacet0ne-D~glucoJ%ranosyl mefhanesu&kUe and 
me&y1 ptolaenest+ate. The &hly diastereoselecdve red&on qf rhese sub~ates was succes#diy achieved udag 
DlBALRXl2 at -7iFC. In th& way&r op. N-cycbhuyl jkmint+~hydnxysu&oxides, chiral key intenwdiates in 
rhc4lylanuricsyruhcdrof~~~logicouyclccivcmolcaclcs,mn~ 

Chiral sulfoxides have proven themselves as chhnl auxiharies in highly asymmetric spthesi~.~ Moreover, 

biologically active molecules bearing a sulilnyl group are of great biological interest. Among these compounds 

Sparsomycin has attracted considerable attention because of its biological activity.2 From a r+rosynthetic study, 

Sparsomycin 1 (Scheme 1) can be viewed as an amide between the acid 22 and the &amino-yhydroxysulfoxide 

3. The asymmetric synthesis of the highly functional&d compounds type 3 is a challenge because one of the 

two chiral centers present in the molecule is a methylsulfinyl group, which can not be obtained by the widely 

used Andersen method.3 
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In this communication we present a general method for the asymmetric synthesis of g-amino-y- 

hydroxysulfoxides taking advantages of two methodologies we have recently develop edz (a) The asymmetric 

synthesis of both o.p. (optically pure) methylsulfoxides, epimers at sulfur, using dlacetone-D-glucose (DAG) as 

unique inducer of chirality,4 (b) The synthesis and reduction of a-suliInylketimines obtained fmm 4-methyl-3- 

oxaxoliis and a sultlnate ester.5 

The treat ment of 1 eq. of the 3-oxazoline 45 with 2.2 eq. of LDA and (R)- or Q-adtan~~ulfirtatc of 

DAG gives the o.p. methylsulfoxides SR and SS,6s respectively (Scheme 2). The enantiomerically pure p- 

tolylsulfinyl analogs 6R and 6@J were obtained in a similar way from the corresponding menthyl p- 

toluenesulfinates. These last sulfoxides were prepared because derivatives with hydrophobic substituents 

replacing the CH2SMe group in the sulfinyl sulfur of Sparsomycin seems to be more potent inhibitors of peptide 

bond formation than Sparsomycin itself.7 



700 

SCHEME 2 

The asymmetric induction in the reduction of the C=N double bond was studied in detail, using the 

p-tolylsulfoxide 6B as a m&l. Several reducting systems were used in different solvents and ~WS. 'l'k 

msultsobtainedaresumma&dinTable 1. 

Table 1: Asymmeaic induction in the reduction of 6E with different metal hydrides 

Emy Raiuctor Lewis Acid Solvent Tempemmm Tii Yield 7A : 7B 

1 DIBAL - -78QC - 

2 DIBAL ZnCl2 THF -7S’C 30 min *90% loo : 0 

3 NaCNEH3 - MeoH r.t. 

4 NaCNBH3 - AcOH/TFA OV to r.t. 2hrs 83% 43 : 57 

5 NaCNBH3 - AcOH OY! to r.t. 2 hrs 85% 42 58 

6 NaBl-Lj - r.t. 

7 NaBH4 zlc12 THE r.t. 3Omin >90% 66:34 

8 NaBH4 MgClO4 CH3CN -78% to r.t. overnight 80% 62 : 38 

9 LAH Ether -78QC - 

10 LAH ZnCl2 THE -78°C 3Omin >90% 72 : 28 

The diastereomerlc ratio of the two N-cyclohcxyl P_amino-)Lhydroxysulfoxides 7(&z, Rs)~~@c, Rs) 

was easily determined by 1H NMR analysis of the reaction mixture, based on the different chemical shii of the 

AB fragment of the ABX system cormsponding to the HOC&C!H protons for each isomer. These signals were 

unequivocally assigned, after chromatographic separation and spectroscopic characterization of both 

diastemomcm.* 
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WhenDIBALorLAHwaeusedarreductarsthereactionwascarriedoutat-780Cinordertoavoidthe 

formation of the sulfide derivati& but at this tempemWcmlythestartingmaterialwasru!overedinbothcases 

(entries 1 and 9). ‘he prcsmx of an acid (ZnCl2, MgC104 or AcOH) is necessary for an efficient reduction of 

the C=N double bond, probably by increasing its electrophilicity, and low temperatums are tequamd for a good 

stereoselection. Thus, in the mduction of 6R with DIBAUZnCl2 at -78oC the 7(RC, Rg)a amine derivative 

was obtained as a single isomer. Similarly, the corresponding enantiomer 7(SC, Sg)9 was prepared in 90% 

yield and 100% d.e. when the oxaxoline 6s was used as starting material. The replacement of the p-tolyl 

substituent by a methyl group does not change the stereocourse of the reaction. Accordingly, o.p. N-cyclohexyl 

derivatives 3(RC, Sg) and 3(SC, Rg)9 were obtained from SS and SR, in 80% and 75% yields, respectively. 

The configurational assignment of 7A as (RC, Rs) was uncquivacally made by chemical cormhition. ‘Die 

desulfinylation of 7A by Raney Ni gave o.p. S-(+)-N-cyclohexylalanilol with the same specific rotation, 

[(x]D=+l3 (c 1.6. EtOH), than that obtained by reductive amination of cyclohexanone with S-(+)-alanilol, 

(Scheme 3). It is worth noting that the same assignment can be deduced from the tH NMR analysis of the CH- 

CH2SO fragment of the reduced products. Thus. the value of Al (Jsnu-Jgauehe) as well as the non-equivalence of 

the methylenic protons, Au, arc higher in the 7&, Rs) aminosulfoxide than in the 7(RC, Rs) isomer,* as it 

was previously teported for several p-amino- and g-hydmxysulfoxides.to 
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SCHEME 3 

The high stereoselectivity obtained in the mduction with DlBAL&TnCl2 can be rationalized, as in the case of 

j%ketosulfoxides,l* by an initial chelation of Znz+ to the iminic nitrogen and the sulfinylic oxygen, through a six 

member ring, followed by addition of the bulky hydride to the carbon of the C=N double bond from the less 

hit&red face. Further hydride transfer to the ring-open tautomer yields the conesponding N-alkylated @&no- 

~hydrcetysulfoxide (Scheme 3). 

In conclusion, the reduction of [4-(3’-oxaxoline)]methyl p-tolyl- and methylsulfoxides, with DIBAL in the 

presence of 2X12 at -78gC, proceeds with high yield and high diastereoselection. This methodology has 

permitted the synthesis of four optically pure N-alkylated g-amino-y-hydroxysulfoxides. The use of these chiral 

key intermediates in the asymmetric synthesis of 0.~. analogs of Sparsomycin, as well as that of 0.p. analogs of 

natural axming amino acids sulfoxides, is actually in due course. 
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