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Abstract: The acyclic imides derived from primary benzylic amines and amino acid
esters easily undergo the novel N—C acyl migration reaction via a base-generated
carbanion, yielding the corresponding o-aminoketones which are expedient precursors
for B-aminoalcohols. © 1998 Elsevier Science Ltd. All rights reserved.
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Imides 1', acyl derivatives of amides and lactams, are used as valuable intermediates and reagents in
organic synthesis, such as primary amine synthesis, acylating agents, building blocks for natural product
synthesis, and asymmetric synthesis, typically Evans chiral imides.” In contrast to the number of cyclic imides’
used in natural product synthesis and biological research, acyclic imides 1 are a small group in organic synthesis
and their uses are limited to some minor transformations such as acylating agents*® and intermediates for
hydrolysis of the y-lactam’ and interchange of protecting groups.® To our knowledge, use of the imides in the
carbon-carbon bond formation reaction via intramolecular acyl migration has never been reported in the literature
to date. Based on the structure of the imides, we envisioned that the initially formed carbanion neighbor to the
imide nitrogen might attack the internal imide carbonyl function and yield the acyl migrated product by leaving
the amide anion. The resulting «-aminoketones 2 are expedient precursors for B-aminoalcohols which are
useful for the preparation of pharmaceuticals and chiral auxiliaries. We describe that the imides 1 derived from
primary benzylic amines and amino acid esters easily undergo the novel N--C acy! migration reaction via a base-
generated carbanion producing a-aminoketones 2. The conventional procedures for the preparation of o-
aminoketones®'’ have mainly employed o.-amino acids as precursors.  This acyl migration reaction provides an

alternative approach to a-aminoketones and B-aminoalcohols.
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The requisite imides were prepared by reaction of the corresponding amides with di-fert-butyl
dicarbonate in the presence of N, N-dimethylaminopyridine in acetonitrile'' or condensation of the amide with the
acid chlorides in the presence of base in good to excellent yields.'> In order to examine the acyl migration, we
chose the imide 3 (R,= R,= Ph) as the model compound and found that the acyl migration took place by

treatment with an excess of lithium diisopropylamide (LDA).'*"

Although one equivalent of LDA is sufficient
to form the carbanion of 3, another equivalent of LDA was essential for completion of the reaction due to the
proton abstraction from the o-position of the a-aminoketone 4.  The optimized yield was obtained using LDA
(3 equiv.) in the presence of N, N -dimethylpropyleneurea (DMPU, 3 %) as an additive in THF at -78C."*
Interestingly, the other strong bases, such as KH, KHMDS, and s-BuLi with sparteine, except for LDA did not
give any acyl migrated product. Next, we examined the acyl migration reaction of the various imides

summarized in Table 1.

Table 1. N—C Acyl Migration Reaction of Imides.

0 0
' R
H1)J\N/\R2 LDA (3 equiv) R1/U\/ >
-BUO._ _NH
t—BuO/KO THF - 3% DMPU +Bu \[(N
-78°C, 1h 5
4
3
run R, R, yield (%)?
1 Ph- “Ph 81
2 Ph- —~()-ome 89
3 Ph- 2-furyl 70
4 Ph- CO,Et 91
5 Ph- CO,tBu 82
6 Ph- N 81°
N=
7 Ph- N\ 7/ 71
=N
8 Ph- \ 7/ 81
o
9 Ph- 0 80
10 meo~)— -Ph 55
11 t-Bu- -Ph 98°(58)d
12 PhCH,CH,- CO,Et 53°(57)¢

a) Isolated yields. b) Yield of the isomerized o,B—-unsaturated ketone 5. c¢) Yields based

on the consumed starting materials. d) Yields of the recovered starting material.
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The reaction of the imides derived from glycine esters afforded the o-protected 0
amino P-ketoesters which are suitable substrates for enantioselective synthesis via 27 CH,
dynamic Kinetic resolution.'* 1In the case of the N-allyl imide (run 6), the reaction BocNH
smoothly took place along with latent isomerization of the double bond to give the (2)- 5

o,B-unsaturated ketone 5 as a single isomer in good yield. Geometry of the double bond was unambiguously
determined by NOE difference studies. Migration of the pivaloyl group (run 11) sluggishly proceeded to afford
the ferr-butyl ketone together with considerable recovery of the starting material, though the conversion yield was
excellent. The result from the phenylpropionic acid imide (run 12) suggests that the reaction involves the
presence of competitive deprotonation causing a low yield and low conversion at the a-position of the carboxylic
acid imide.  Although we did not investigate the migratory ability of two acyl groups attached to the imide
nitrogen, the N-fert-butoxycarbonyl moiety was found to efficiently serve as the nontransferring group as shown
in table.

A most intriguing example of the acyl migration reaction is the reaction of the imide derived from an
optically active amine, which can afford the optically active product with the terr-alkylamine function. The
imide 6 was easily prepared by the reaction of benzoyl chloride with the lithium anion of N-fert-butoxycarbonyl-
(R)-a-methylbenzylamine in 96 % yicld. Treatment of 6 under the above standard conditions afforded the
expected acyl migrated product 7 in 84 % yield. However, HPLC analysis'’ of the product disclosed severe
loss of stereointegrity showing a ratio of 30:70.  After reexamination of the solvent, we found that use of ether
instead of THF-DMPU furnished the product 7 with 94 % ee in 85 % yield. Beak has recently reported the
stereochemistry on lithiation-substitution at the tertiary benzylic carbons of optically active N,N-aryl-fert-

butoxycarbonyl-a-methylbenzylamine. ' "

According to the literature, stereochemistry of the newly formed
quaternary carbon center was ftentatively assigned as the (R)-configuration showing retention during

deprotonation-acyl-migration process.

O H
Lhs LDA

ether, -78°C HsC NHBoc

6 7 94 % ee
In order to elucidate the mechanism of the acyl migration reaction, we carried out the crossover
experiment using the imides in runs 4 and [1. The reaction did not give any cross product as shown below and

the results clearly suggest that this acyl migration reaction intramolecularly takes place.

O 0
h*'fﬁQ
Boc
LDA NHBoc
N 57 %
* )
THF-DMPU
'}l/\cozEt -78°C, 1 h COZEt
Boc NHBoc

94 %
In summary, we have demonstrated a novel N--C acyl migration reaction providing the a-amino
ketones.  This procedure provides an alternatively expedient access to the o-amino ketones and -
aminoalcohols.  Particularly. it is noteworthy that the acy! migration reaction of the (R)-o-methylbenzylamine

derivative proceeds with retention of stereointegrity to afford the optically active a-amino ketones with a
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quaternary carbon center. Further extension of the acyl migration reaction and applications to natural product

syntheses are under investigation.
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