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The well established high synthetic utility of 2?-isoxazolines is due to their synthetic equivalency of a 

wide variety of important functionalized building blocks such as P-hydroxy ketones+ fi-amino alcohols, cr,p- 

unsaturated ketones, and related functionalities.’ Nitrile oxide cyclctaddition offers the most useful access IO 2- 

isoxnzoline skeletons in which one carbon-carbon bond forming process is involved. Cycloadc-!itions of niuile 

oxide3 with terminal olefins (monosubstituted olefins) proceed readily and in an exclusively regiose!ec:tive 

manner, regardless of the nature of the substituent (electron-withdrawin,, u -donating, alkyl, aryl, he:eroatom 

type substitucnts, etc), leading to the S-substituted 2-isoxazoline derivatives. 2 However, reactions with 1,2- 

disubstituted olefinic dipolarophiles are disappointingly decclcrated and besides the reginselectivity is 

extremely lowered even when these substituenrs are electronically different types, e.g. an alkyl or aryl v’; an 

acvl or ester group.3 Situation is worse in the reactions with 1,1,2-trisuhstitute~1 ethenes. 

We have recently reported the chelation controlled highly diastereosclective cycloatldi~iorr~ of nitrile 

oxides to ally1 alcohol dcrivativesi4 this offered the first example of’ thr. Lewis acirl-assisted stcrc.ocontrol of 

1,X-dipolar cycloadditions. The nitrile oxide/Lewis acid complcxcs, generated from hydrosimoyl chl~n?les 

and organometallics, undergo .syn selective cycloadditions to the ally1 alcohols hearing an tx~chirality. The 

present communication desc.ribcs an efficient rilte accrleraiion and an exclusively high regio~onlrol, I~;II h:tve 

heen diseovcrcd in the study of nitTile trxidz cycloadditions to ally1 alcohol derivatives. 
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reactions of the complex 3*Licl generated from 2/n-BuLi or 2/i-Pr(l)Id with la iX = hlgRr, Entncs 16, 17) 

arr understanding. Both Is (X = Li) and the complex 3*MgBrCl generated from Z/FthlgBr must be less 

reactive than the combination of la (X = MgBr) and 3*LiC1,7 and hence. they hnve an opportunity to undergo 

acid/base reaction to form la (X = MgBr) and 3*LiCI (Scheme 2) .8 As a result, the rencCon always proceeds 

via 3*LiCI and la (X = MgRr) regardless of the kinds of starting substrates. 
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When a mixture of la (X = MgBr) and lb (X - lI), each 2 equivalcn:s, wi,< re;~sted with nitrile oxide 3 

gcncrated from 2/NEts, a S3:47 mixlure ol’rrgioselr.c:tive cycloadducts 4a and 4h W;IS nbtnincd in 98% of total 

yield (Scheme 2). This indicates that the alkoxide la (X : MgBr) rapidly equilihrc, \sith the free alcohol lh 
(X = tt) and tht: illkoxides la& (X = MgBr) predominantly rcuct wlith 3. On the ba:;is of thcsc results and the 

fact that the free nitrile oxide 3 is more reactive than the cornplrx 3*MX (MX: I.r\\ i< ;Icitl), ’ 5irnplific;rlion of 

the procedure wus performed as follows. 
The nitrilr oxide 3 fenrrated rrorn 2/NFt3 

Table 2. Reactions of 3 with la (X = H) in the Presence was reacted with the free ~~lcc.~hol la (_X = H) 
of n-BuOMgRr” and r, BuCJMgBr (Schcmc 2). When more than 

Enrry n-BuOMgI3r Time/h Yir_tlrl/?# 4a:SG one equivalent of n-BuOMgRr was employed, 

1 0.1 equiv 24 37 57:43 only 4a was obtained in high yields (Table 2, 
2 0.3 24 29 h8:32 

3 0.5 24 54 X2:18 
Entries 5, 6). Rvth the Lclcctivity and the yield 

4 (I.8 12 53 97:3 
were found to depend upon the equimolar 

5 I.1 2,5 83 4a only 
amount of n_BuOMgBr (Entrirs l-3) so that the 

h 1.3 1 87 4a only catalytlc reaction could not hc att:rined. 

“Solvent: dichloromethane. hlsolated yield. bBascd on Finally, the nitrilc oxide cycloadditions 

‘1 I NMR nf the crude product. with a variety of ruhstituted ally1 alcohols were 

performed under the reaction conditions that 3 

gcnerutcd frorrl 2/?Jl?13 was allowed to react with la-e (X = H) in dichlnrornzthsne in the presence of II- 

BuOMgBr (1.3 quiv). The results are listed in Table 3. To he emI)hasized are (1) the exclusively high 



regioselectivities producing 2-isoxn7.oline-S=merha!lnls 4a-e (Entries 1-S) (2) the excellent yields of 4 (Entries 

I-4), i3) the effective acceleration of cycloadditions (Entries 3 and .5), (4) the reversed regiosclcctivity in 

reactions with (E)-3-phenyl-2-propenol (ld) (Entry 4) and 3- methyl-2-butenol (Ic) (Entry 5). 

Table 3. Cycloadditions of Nitrile Oxide 3 to Substituted Ally1 Alcohols la-e (,X = H)a 

Entry Ally1 alcohol R’ R= Time/h Product Yicld/%b 4:sc 
1 la (X = Fl) Me H_ 1 4a 90 Single (46:53) 
2 lb (X = H) n-Pr H 1 4b 90 Single (55:4S) 
3 Ic (X = II) H n-Pr 1.5 4c+sc 100 98:2 (_)d 
4 Id (X = H) Ph H 1.5 4d 92 Single (20:80) 

le(X=H) hlc S Me 13 4e+Se 47 991 (1:99)C 
?!Zolvent: dichlorome.thane. &olated yield. “Determined on the basis of 1H NMK of the crude product, The 
ratio in parenthesis is that observed in the reaction of 3 generated from 2/NEt+ (‘No cycloadduct was formed. 
eYield: 15% (15 h, at rt). 

In conclusion, the highly effective regiocontrcd to produce 2-isoxa7clline-S-rrIrthano1 dcrivativcs has been 

accomplished by the reactions of nitrile oxides, generated through a usual method using hydroximoyl chloride 

precursors and triethylarnine. with substituted ally1 alcohols in the presence of more rhan one equimlar 

~rnmn~ of (1 magncl.cium alkmide. It is no doubt that the che.lated transition stilt% A (Scheme 2) is responsible 

for rhe high regimontrol. 
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