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N-Methoxy- N-methylamides (Weinreb amides) are converted efficiently into ketones by reaction with alkylidenetriphenylphosphoranes and in
situ hydrolysis of the product.

The efficient manipulation of the carbonyl functional group latent form, allowing a second transformation to be per-
is of pivotal importance in synthetic chemistry and crucial formed chemoselectively in its presence.
for the successful and efficient preparation of synthetic targets
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Although the transformation is extremely useful, the  Preliminary studies carried out on 1-chlorobenzylNt-(
reactivity of the organometallic reagents that react with methoxy-N-methylamide) 1) under a variety of Wittig
Weinreb amides must be taken into account when planning conditions indicated that best yields of 4-chloroacetophenone
synthetic transformations. Reagents such as DIBAL-H, (2) were obtained when methylenetriphenylphosphorane (2.1
LiAIH 4, Grignard and organolithium reagents are incompat- equiv), generated with-BuLi, was allowed to react with
ible with a number of functional groups. It would be a in THF.
significant advance if less aggressive conditions could be To provide corroboratory evidence for such a pathway,
found for effecting the same transformations. Weinreb we worked up the product from reaction of Weinreb amide
amides have also found use in chemoselective preparatiorb, with a DO and catalytic SO, quench, followed by
of 5-ketoesters® or [3-keto-Weinreb amide3jwhere ester
enolates act as nucleophiles. .

We now report a highly efficient conversion dfi- Table 1. Reactions of Weinreb Amides with Phosphoranes
methoxy-N-methylamides to related ketones by a route that

. . . . entry  weinreb amide product yield
avoids the highly reactive organometallic reagents; the 5 5
conversion is effected upon reaction with alkylidenetri- XAQ_Q X@
phenylphosphoranes (Scheme 1). The reaction is particularly NMeOMe Me
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surprising in view of the completely different reaction of
phosphonate anions with Weinreb amides. Thus, it is well-
knowr?9<that phosphonate anion reacts with Weinreb amides
3 to form fj-ketophosphonated, a completely different
outcome from that seen in our reactions (Scheme 2).
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Scheme 2 1 25, X = CH,Br 26, X = CH,Br 63%

o o o o 12 27, X = CH,CI 28, X = CH,CI 68%

] i 1l 13 29, X = CI 30, X= CI 51%
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14 1,X=Cl 31, X=Cl,R=CgHyy 83%
] o 15 1,X=Cl 32, X=CLR=CqHy 89%

We propose a nonclassical Wittig reacfion account for 18 5X=F 33, X=F, R=CHy 78%
. . 17 9, X=H 34, X=H, R=C4Hy 83%

our observed product. Takinhas an example, reaction of o

N-methoxyN-methylamides would form oxaphosphetae
which upon cycloreversion extrudes triphenylphosphine
oxide affording putative enamin®. Mild hydrolysis of B
would then give rise to methyl ketori 19
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(3) For representative examples, see: (a) Kruger, J.; Hoffmann, R. W.
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normal workup procedures, affording a mixture8and7 application of this reaction in an intramolecular fashion

in a 2.7:1 ratio (determined bYH NMR) (Scheme 3). No  affording 4,4-dimethylcyclohexanone (51%, entry 21) upon

treatment of the precursor phosphonium iodide with KHMDS

in THF.

Wittig reactions on amides are knowrhowever, these

o systems are usually subject to severe perturbation, in a
_OMe _OMe conformational or electronic sense, limiting resonance con-

/©)H‘J _PhaP=CHz /@J\me tribution from the nitrogen lone pair. We speculate that the

F F

Me inductive effect from the oxygen of tié-OMe group locally

Scheme 3

5 perturbs this system, thus permitting reactivity in the manner

[
o o D,0, described.
HS0, (cat.) In conclusion, a new transformation of Weinreb amides
@ = ﬁ - is announced that permits the efficient synthesis of related
F F ketones. The conditions of this reaction are much milder than
8 7 the conventional route using organometallic reagents. Its

2710 chemoselectivity is particularly seen in the clean transforma-
3% tions of cyano- or halo-substituted substrates.
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The_scope of the reaction was then tested (Table 1). . Supporting Information Available: Typical experimen-
Entries 7 and 8 show that the reaction succeeds well with tal procedures for the reactions of Weinreb amides are
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transformation can be ach|gveq with aldehydee. sub- (7) For intermolecular examples, see: (a) Bohimann, R.; Strehlke, P.
strates (entry 10). The reaction is also chemoselective, whereTetrahedron Lett1996,37, 7249. (b) Kirby, A. J.; Komarov, 1. V.; Wothers,
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