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Abstract: The cesium fluoride induced desilylation reaction of immonium salts derived
from amides, thioamides and vinylogous amides provides access to reactive azomethine

ylides in synthetically useful yields.

Reactions involving the thermal and photochemical cleavage of aziridines to azo-

methine ylides and their subsegquent 1,3-dipolar additions to reactive carbon-carbon

1-7

multiple bonds are well known. Azomethine ylides react most rapidly with electron

deficient alkenes, since such a pair of addends possesses a narrow dipole HOMO-dipolar-

ophile LUMO gap.8’9

Although ring opening of aziridines to azomethine ylides works well
when the substituent groups are capable of stabilizing the dipole centers, the ring
cleavage fails completely when simple alkyl substituents are used. An alternate route
to nonstabilized azomethine ylides involves desilylation of an appropriately substituted
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immonium cation. The fluoride induced desilylation has become a useful tool for
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13,14 The research described herein was

the generation of nucleophilic carbon species.
aimed at demonstrating the usefulness of amides and vinylogous amides as azomethine
ylide equivalents.

Alkylation of imidate 1 with trimethylsilylmethyltriflate (250C,3h,DME) followed
by cesium fluoride desilylation of the resulting salt afforded azomethine ylide ;.]5
Cycloaddition of this transient species with dimethyl fumarate produced dihydropyrrole
5 in 45% yield. The initially formed cycloadduct 4 readily loses a molecule of

methanol under the reaction conditions to give 5. Similarly, treatment of 1 with

4303



43014

Me3S1CH2

An alternative route to 7 begins with N-alkylation of thioimidate 2 with Me3SiCH20502CF3.

OSOZCF3, CsF and dimethyl acetylenedicarboxylate produced pyrrole 7 in 48% yield.

The crude salt is stirred with dimethyl acetylenedicarboxylate annd anhydrous CsF to
effect 1,3-dipolar cycloaddition. Loss of methyl mercaptan from the initial cycloadduct

6 afforded pyrrole 7 in 74% yield.
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Generation of intermediates have azomethine ylide reactivity was also achieved by
the reaction of vinylogous amides or thioamides with methyl iodide followed by treatment
of the resulting imine with Me351CH20502CF3, CsF and an appropriate trapping reagent.

It is noteworthy that azomethine ylide 9 undergoes cycloaddition with dimethylacetylene
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dicarboxylate to give 1 (36%) even though 9 could undergo a 1,5-electrocyclization

reaction.]7
Treatment of 2-benzylaminocyclohexenone (11) with methyl jodide followed by reaction
with trimethylsilylmethyltriflate gave immonium salt 13 in good yield. The crude salt

was dissolved in DME and was stirred with methyl acrylate and anhydrous cesium fluoride

to effect the 1,3-dipolar cyc]oaddition.]8 After stirring for 3 hr, an 85% yield of

cycloadduct 14 could be isolated. Hydrolysis of the enol ether afforded tactam 16
as the exclusive pr‘oduct.]9 This conversion probably involves the initial formation

15) which subsequently cyclizes under the reaction

of a ring opened intermediate (i.e.

conditions. Through this series of reactions, enamide 11 was converted into 16 in 75%

overall yield.
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In summary, the cesium fluoride induced desilylation reaction of immonium salts
derived from amides, thioamides and vinylogous amides provides access to reactive azo-
methine ylides in synthetically useful yields. This method allows access to nonstabilized
azomethine ylides and 1is currently being used in our laboratory to synthesize a number

of alkaloids possessing the pyrroline ring.
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