Tetrahedron Letters,Vol.24,No.42,pp 4535-4538,1983 0040-4039/83 $3.00 + .00
Printed in Great Britain © 1983 Pergamon Press Ltd.

AUXILIARY-REAGENT MEDIATED ASYMMETRIC INDUCTION
IN THE AZA-CLAISEN REARRANGEMENT

Mark J. Kurth® and Owen H. W. Decker

Department of Chemistry, University of California, Davis
Davis, California 95616

Sumnary: Chiral induction (72-74% diastereomeric excess) in an auxiliary-reagent mediated
aza-Claisen rvearrangement yielding 2- and 3-methylpent-4-enoic acids has been demonstrated.

Claisen rearrangements ([3,3] sigmatropic reorganization of allyl vinyl hetero-systems)
have been employed in numerous aspects of organic synthesis over the past 15 years.] The
foundation for this utility lies in the stereo-differentiating ability of these concerted
rearrangements. Application of this intrinsic selectivity to asymmetric induction via
chirality transfer, termed "self-immolative" asymmetric 1'nduct1'on,2 has been demonstrated
in several elegant synthetic studies. Representative examples include the Stork—Raucher3
synthesis of (+)-15(s)—PGA2 from L-erythrose via the normal Claisen rearrangement and the
Hill-Khatri® synthetic approach to polyzonimine pheremones from (s)-(-)-N-phenyl-a-
methallylamine via the aza-Claisen rearrangement. However, the self-immolative Claisen
rearrangement has several important drawbacks. These include the required preparation of
an optically pure allylic substrate and the inherent sacrifice of the initial chiral center.
These limitations, plus the fundamental importance of enantioselective methods for C,C-bond
formation,5 have prompted us to investigate the feasibility of auxiliary reagent mediated
asymmetric Claisen rearr-angements.6

We reasoned that an auxiliary chiral center covalently bound to nitrogen would create
a transition state bias in the aza-Claisen rearrangement. To maximize the topological
effect of the auxiliary chiral center, this center, the nitrogen atom, and C] of the vinyl
moiety (*atoms in 3) are confined within a five-membered ring. Herein we report our pre-
liminary results dglineating the preparation of ¥-allylketene N,0-acetals (3) from amino
acids, their diastereoface selective reorganization to 2-(3-buteny1)oxazo]i;es (4 or 5),
and the subsequent hydrolysis of these oxazolines to optically active pent-4-eno;c ac;d
derivatives.
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Oxazolines 1a,b7a

were prepared under standard conditions8
with the appropriate imidate hydrochlorides.

by condensing L-vah‘no]9
Treatment of oxazoline 19 with allyl chloride

or bromide under a wide variety of reaction conditions resulted in only low yields of the

desired oxazolinium salts.
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as follows.

Q;R2=CH3,R1=R3=H.

The diastereoface selectivities of these aza-Claisen rearrangements were determined
Oxazoline 4 was hydrolysed under standard conditions (3N HC1, 90°C, 90 m1'n)8

and subsequent chiroptic measurements on the purified acid established that (Rr)-(-)-2-

methylpent-4-enoic acid}]

was formed in excess. Thus, N,0-acetal 3a rearranged preferen-
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tially to oxazoline 4r Similarly, (E)- 3b afforded 5r in excess as evidenced by hydrolysis
of 5 to (R)-(-)- 3-methy1pent -4-enoic ac1d 12y, contrast (2)-3c gave a preponderance of
oxazoline 5s. The diastereomer ratios of rearranged oxazolines 4r/4s and 5r/5s (see Scheme)
were estabf;shed by HPLC analysis. 13 While H NMR analysis of oxazo]1nes 4 or 5 did not
cleanly differentiate diastereomers, their conversion to the corresponding N methy]oxa-
zolinium salts (1.0 eq. 4 or 5, 2.0 eq. dimethyl sul fate, neat, room temperature, 3 hrs;
diethyl ether trituratio;; > 50% yield) and subsequent ]H NMR ana]ysis]4 at 500-MHz con-
firmed a 72-74% d.e. (diastereomeric excess) for %i"if’ §g-+§r, and %E'*EE-

Control experiments indicate that the diastereoface selectivity of this aza-Claisen
rearrangement is in fact greater than 87:13. For example, ]H NMR examination of oxazolinium
salts 2b and 2c indicated cross-contamination to the extent of 4% 2c in 2b and 7% Zb in 2c
Hence the corrected face selectivity is ca. 90:10, a d1astereomer1c excess of 80%. Ketene
N,0-acetal 33, prepared by n-BulLi/THF/-78°C neutralization of 2a, was 1so]ated]5 by concen-
tration at 5 torr followed by trituration with either ch]oroforﬁ-d or benzene~d6. Subse-
quent ]H NMR analysis revealed only one vinylic methyl resonance [(CDC13) § 1.57 (d, 3H,
J=7Hz); (CGDG) § 2.00 (d, 3H, J=7Hz)]. Heating §§ for 30 min at 120°C in benzene-d6
caused no detectable E/Z-¥,0-acetal isomerization suggesting that 3§ is > 95% the 2-¥,0-
acetal. .

In each of the examples investigated, the absolute configuration at the new chiral
center is that predicted by approach of the allyl moiety to the vinyl moiety from the face
opposite the 4-isopropyl group (see Scheme). This observation implies significant sp3-
character at nitrogen in the transition state. The observed face selectivity is then both
a consequence of transition state interconversion via nitrogen inversion (3-allyl and
4-isopropyl moieties syn = 3-allyl and 4-isopropyl moieties anti) and of preferential
rearrangement through the less congested conformation.
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