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Abstract: An acryloyl ester derived from ~1L)-3-t-butyldipbenylsilyl-1,2:S,6diOcyelohexylidene-cbiro-iwsitol 
undmt 1,3dipolar cycloaddltion with nitrile oxide to give A~+oxazolines of high diiomerlc excess (up to 
90% de). 

A*-Isoxazolines are of great importance as intermediates in the preparation of g-hydroxy carbonyl 

compounds, and asymmetric induction in nitrile oxide 1,3-dipolar cycloadditions have hence attracted 

considerable attention for their synthesis. 1 Although Lewis acid promoted asymmetric Diels-Alder reaction 

with chiral acrylate derivatives have resulted in high levels of induction,* asymmetric induction in nitrile oxide 

cycloaddition to acryloyl derivatives have limited success because Lewis acid does not generally promote the 

cycloaddition.3 Thus development of a new chiral auxiliary group which permit high levels of asymmetric 

induction in thermal addition is still of great importance. Currant and other groups5 have recently reported 

highly diastereoselective 1,3-dipolar cycloaddition of nitrile oxide to chiral acryloyl amides, but 

diastereoselective q&addition to chiml acryloyl ester provided unsatisfactory results6 because the ester linkage 

is more flexible than amide linkage and hence the control of the conformation of ester moiety is more difficult 

than that of amides. 
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0 73 2 a; X = MOM, b; X = CH2Ph 

c; X = TBDMS, d; X = TBDPS 
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In previous papers, we reported that highly diastereoselective addition of organometallics to a-k&o esters 

having the chiral cyclitol2c moiety,’ which was derived from naturally abundant L-quebrachitol (( lo)-2-O 

methyl-&kGnositol),8*9 as an auxiliary group. We wish to describe here highly diastereoselective 1,3-dipolar 

cycloaddition of nitrile oxide to acryloyl esters bearlng &i&.nositol derivativea as chiral amdllariea. 

Table 1. Results of the Cydoaddiion of PhCNO with 1 

Entry Ester Reaction time /h Yield I % 3 : 4 

1 la 2.5 87 37 : 63 

2 lb 1.5 89 55: 45*) 

3 lc 1.5 88 84:16 

4 Id 1.1 81 95: 5 

a) Stereochemistry was not determined. 

In the first place, acryloyl esters (la,b,c,d)lo were treated with PhCNO in benzene at room temperature 

to afford AZ-isoxazolines 3 and 4, and the results are shown in Table 1. The nitrlle oxide was generated by the 

Huisgen method by 1,3-dehydochlorination of the hydroxlmic acid chloride. The acryloyl esters la and 1 b, 

beating methoxymethyl (MOM) and benzyl resulted in low diastereoselection. The ester lc having bulkier t 

butyldhnethylsilyl (TBDMS) ether was found to be effective, upgrading the selectivity to 68% de (Entry 3), and 

1 d with t-butyldiphenylsilyl (TBDPS) ether underwent smooth, highly F-face selective cycloaddition to afford 

AZ-isoxazolines in 90% de (Entry 4). 

The solvent effect of the reaction of 1 d is shown in Table 2. The beat diastereoselectivity was obtained in 

Table 2. Results of the cycloaddiion with Id 

Entry Nitrile Oxide Solvent Reaction conditions Yield / % 3 : 4 
R2 

1 Ph Benzene r.t. 1.1 h 81 

l 1 73 

3 Ph EW r.t. 2.2 h 64 86: 14 

4 Ph Toluene -72 ‘C, 3.5 76 10 

Ph 

'%HII Benzene r.t. 3.8 h 54 90: 10”’ 

9 te&Bu Benzene r.t. 2 h 95 91:9 

10 Cl0 Benzene r.t. 4 h 73 90 : la” 

a) Stereochemistry was assigned by analogy. 
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benzene (Entry 1). Toluene and CH2Cl2 showed good selectivity and lowering the temperature did not gmatly 

improve the selectivity though the cycloaddition took place readily at low temperature (Entry 2). The 

cycloaddition with other nitrile ozides also showed good selectivity (Entries 6 -10). The diastereomen thus 

obtained were readily separable by SiO2 column chromatography and the stereochemical outcome was 

axertained by chemical correlation; reduction of the e&eta (3d; R2=Ph and CBu) with L-Selectridem (TBF, 25 

‘C) provided easily separable mizture of optically pure d-isozazoline (5 or 6) and a recovered alcohol (2d). 

The absolute configuration of the A%ozazoline was assigned as S by comparison with the literature data 5; 

[ah-$2 +172 * (c 0.87, CHCl3), (lit. [aw 5 +163 . (c 1.0, CHCl3))5s, 6; [a]# +121 ’ (c 1.68, CHQ), 

(lit. [a]D25 +124 ’ (c 1.0, CI%13))‘ls . 

L-Selectride 

* Hoa,, + 2d 

5; b= Ph 
6; b= CBu 

This stereochemical outcome can be rationalized by means of the following mechanism; the major 1,3- 

dipolar cycloadducts are derived from the s-cis conformer of the acrylate, while the minor ones from the s-trans 

conformer. 11 

bond.7 

Bulky TBDPS group thus effectively hindered the attack from the *face of the olefmic double 

sCf ace attack 

In summary, we have demonstrated that an acryloyl ester Id, derived from a chiral &minositol, 

showed high diastereoselectivity in the 1,3-cycloaddition with nitrile oxide. This is the first ezample of the 

thermal cycloa+lition of nitrile ozide to a chiml acryloyl ester which permits high n-facial selection. 

Acknowledgment: The authors wish to ezpress our gratitude to Yokohama Rubber Co. Ltd. (Tokyo Japan) for 

the kind gift of L-quebtachitol. 
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