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INTRAMOLECULAR VARIANTS OF AMINOMETHANO DESILYLATION: REACTIONS OF IN SITU
GENERATED IMMONIUM IONS WITH ALLYLSILANES
Paul A. Grieco* and William F. Fobare

Department of Chemistry, Indiana University, Bloomington, Indiana 47405

Summary: Intramolecular condensation of immonium ions with allyl-
silanes in aqueous tetrahydrofuran at ambient temperature gives rise to
five, six, seven, and eight-membered rings containing nitrogen.
A previous report from our laboratory has demonstrated that simple immonium ions, generated in
situ under Mannich-like conditions, upon exposure to allylsilanes in the presence of excess

formaldehyde gives rise to piperidines via a novel aminomethano desilylation—-cyclization process

(cf eq. 1).1 Despite the relatively acidic conditions required to generate immonium ion 1 in
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water, protodesilylation of the allyltrimethylsilane is not a competitive process. We detail below
an intramolecular variation of the aminomethano desilylation process which permits access to five,
six, seven and eight-membered rings containing nitrogen.

In a preliminary study, amino allylsilane 22 as its trifluoroacetate salt was treated at
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ambient temperature with 1.2 equiv of aqueous formaldehyde in water:tetrahydrofuran (3:1). After
56 h a 94% yield of N-benzyl 3-vinylpiperidine 39 was obtained. Examination of amino
allylsilane 46 possessing one less carbon atom in the tether provided the 3-vinyl pyrrolidine

5 in 81% under essentially identicial conditions described above for the transformation of 2
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into 3. Despite the long reaction times observed in the two cases cited above, no products
derived from protodesilylation were detected.

In an effort to examine the generality of this intramolecular process, amino allylsilanes
6—87 were subjected to the standard reaction conditions [CF3COOH (1.0 equiv), HCHO (1.2 equiv),
HZO-THF (3:1)]. In the case of substrate 6, a 73%Z yield of 9 was isolated after 19 h at
ambient temperature. Much to our surprise, amino allylsilane 7 smoothly underwent aminomethano

desilylation over a 42 h period giving rise to the seven—-membered ring system 10 in
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96% isolated yield. Less spectacular, but noteworthy, was the observation that amine 8 provided

a 64% yield of the eight-membered ring compound 11 after 5 days at 50°C. During the course of

CgHgCHo NH
caHsCHzQ
SiMe3 CHZ
2 13

this investigation amine 12 was subjected to aminomethano desilylation. Not suprisingly, none of
five-membered ring product 13 could be detected.lo

Finally, in order to shed light on the ability to employ aldehydes other than formaldehyde the
reaction of primary amine 14 with the phenylacetaldehyde was examined. Addition of 2.0 equiv of

phenylacetaldehyde to an 0.8 M solution of the amine as its trifluoroacetate salt in a 1:1, water-

tetrahydrofuran mixture at 55°C afforded after 24 h a 71% of piperidine 1511
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The intramolecular aminomethano desilylation process should prove exceedingly useful in the
construction of naturally occurring alkaloids. Efforts along these lines are currently in

progress.
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