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Abstract: Camphor derived oxazoline-N-oxides in the presence of various acylating agents afforded 
C~-acyloxyoxazolines resulting from a diastereoselective [3,3] rearrangement. The configuration of the 
newly formed asymmetric center was established by chemical correlation. The observed 
diastereoselectivity accounts a concerted rather than a stepwise process. © 1998 Published by Elsevier 
Science Ltd. All rights reserved. 

Stereoselective formation of C-O bond by oygenation of enolates is well precedented in literature I. We 

anticipated that the same transformation could be achieved via a stereoselective hetero Claisen rearrangement 

using oxazoline-N-oxides as starting material. In fact, the rearrangement of cyclic or acyclic nitrones in the 

presence of acetic anhydride or benzoyl chloride is well known 2. Oxazoline-N-oxides reacted similarly with 

imidoyl chloride and afforded o~-amino oxazolines 3. However the exact nature of the mechanism involved in 

such t ransformations is still quest ionable 2f, both stepwise and concerted processes being both likely. We 

present  in this paper the first asymmetr ic  version of these rearrangements  starting with camphor  deri'~ed 

oxazol ine-N-oxides  which afforded stereoselectively o~-acyloxysubstituted oxazolines.  Fur thermore this 

outcome gives insight into the mechanism of these reactions. 

C o n d e n s a t i o n  of hydroxylaminoisoborneol  1 with or thoesters  2a -2e ,  fo l lowing a descr ibed 

p rocedu re  4, afforded oxazol ine-N-oxides  3a-3e .  The easy hydrolysis  of these dipoles precludes their 

isolation, thus acylat ing agents 4 a - 4 d  were introduced directly into the reaction medium together with 

tr iethylamine or a mixture of triethylamine and 4-dimethylaminopyridine.  After standing at room temperature 

for 16 hours, oxazolines 6a-6f  resulting from a [3,3] transposition were isolated (Scheme 1) 5. 
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Scheme 1 : a) R1CH2C(OMe)3 (3 eq), CaCO3 (5 eq), PhMe, 40 °C, 3 h. 
b) 4a-4e (2.7 eq), Et3N (2.9 eq), -20 °C to 20 °C, 16h. 
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Results are summarized in the table. Yields are combined for the three steps: oxazoline-N-oxides 

formation, acylation and transposition. The moderate yields observed in these reactions are probably due to the 

instability of both starting material oxazoline-N-oxides 3, and also of the acyloxyoxazolinium intermediates 

precursors of 5. As shown, the effect of substitution pattern on side chain and the effect of various acylating 

agents on the chemical yield and diastereoselectivity were examined. Benzoyl chloride 4a and acetyl chloride 

4b gave results in the same range in terms of yields and selectivities (entries 1-3) while acetic anhydride 4d 

gave somewhat higher yield. Diasteroselectivities (~ were generally good except with benzyloxy chloroformate 

4c (entry 4). On the other hand, transposition was not observed with phenyl substituted oxazoline-N-oxide 3d 

(entry 7). This lack of reactivity might be due to the greater stabilisation of intermediate 5f  in which 

conjugation with the phenyl substituent precluded further transposition. 

Entry Oxazoline- 
N-oxide (R1) 

3a (Me) 

3b (Et) 

t t  

u 

i i  

3¢ (Bn) 

3d (Ph) 

3e 

(CH2)zCO2Me 

Acylating 
agent (R2) 

4a (Ph) 

n 

4b (Me) 

4c (BnO) 

4d (Me) 

n 

H 

u 

Yield 

64 

46 

41 

38 

61 

67 

0 

58 

Selectivity c~-Acyloxy 
(de %) oxazoline 

92 6a 

>95 6b 

92 6c 

32 6d 

94 6c 

95 6e 

95 6f 

Table 

Surprisingly in contrast to other camphor derived oxazolines, ot-acyloxy oxazolines 6a-6f proved to be 

rather unstable and are spontaneously hydrolyzed on standing. This particular reactivity might be due to the 

anchimeric assistance of the ester group of the side chain. Hydrogen bonding between the carbonyl of ester 

and a molecule of water, as depicted in intermediate 7a, could led to the unstable tetrasubstituted intermediate 

?b. Subsequent fragmentation of 7b gave rise to the ester amide 8 (Scheme 2). Thus oxazoline 6b afforded 

quantitatively compound 8 after one week. The regioselectivity of this hydrolysis, which could theoreticaly led 

to oxazolidine C-O or C-N bond cleavage, was ascertained by derivatization of 8 to 9 and 10 (Scheme 2). 
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Scheme 2 

~ O #  8 : RI=OAc, R2=H 
PR1 9 : RI=R2=OH 

2 ~  10 : RI=R2=OAc 

Finaly, a chemical correlation has been achieved to determine the direction of the asytnmetric induction 

of the newly created asymmetric center in oxazolines 6a-6f. Accordingly, oxazoline 6e after acylation umler 

Schotten-Baumann condition 7 afforded ester urethane 12. This compound was in turn saponified and 

reesterified to give the known hydroxy ester 13 8 (Scheme 3). 

/•b-- N .OAc a 

~O~Ph 
H 

6e 

?X~-OBn 
N ,,, ,OAc 

N X -  11 

% O B n  

12 O , / ~  Ph 

OAc 
b, c MeO2C~.....--... [O~]D = +10.1 (C = 0.33, C6H6) 

" = Ph Ref. 8 : [O( ]D ---: +10.8 (c =7, C6H6) 
13 - -  OH 

Scheme 3: a) CbzCI (1.1 eq), NaHCO3(2.2 eq),CH2CI2/H20 :1/1, 20 °C, 16 h, 12, 71%. 
b) NaOH (2.5 N, 10 eq), MeOH, 80 °C, 16h. c) CH2N2 (excess), Et20, 0 °C, 5 min, 13, 
63 %, 2 steps overall. 

This chemical correlation suggests a model for the transition step during the transposition in which a Z 

keteneaminoketal 5 would be the subject of a [3,3] sigmatropic transposition by the cz face of this intermediate 

(Scheme 4). The good diastereoselectivities generally observed in these reactions are also in favor of such a 

concerted process 9, 10 

~ 0  ¢,"--, H / ~ N  ~. H 

Scheme 4 
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