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o-Amination of Nitrogen Heterocycles: Ring-Fused Aminals
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Tables 1 and 2 summarize the scope of this reaction. A range of @[CHO 10 ©\A)N:> 2 80 84

aminobenzaldehydes was allowed to react with pyrrolidine (3 equiv) H N

in ethanol solution at reflux (Table 1). Aminobenzaldehydes with ) ) ) S
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be smtaple substrates, providing prgducts in goqd yields. Electron- in ethanol solution,.the reaction was run in a sealed tube in methanol solution

poor aminobenzaldehydes are particularly reactive, whereas moreat 100°C. ¢ The reaction was run in a sealed tube in ethanol solution at

electron-rich substrates (Table 1, entries 11 and 12) give products140°C.

in good yields after somewhat prolonged reaction times. Hetero-

cyclic aminoaldehydes (Table 1, entries 13 and 14) give ring-fused 2_methylpyrrolidine with aminobenzaldehyde gave a mixture

ammal; in excellent yleld_s. A substituent on the nitrogen atom of regioisomers. The more substituted regioisof@was the major

the amlnobenzaldehyde is well-tolerated (Table .1’ entry 15). . product of this reaction, while the minor regioisom@p was
Aminobenzaldehydes were allowed to react with various cyclic obtained as a 2:1 mixture of diastereomers. This latter observation

amines (Table 2): Piperidine shows diminished reactivity com- combined with the notably increased reactivity of benzylic amines
d with lidi d ided only 6% yield of produsct
pared With pyrrolidiné and proviaea ony 5% yielc of pro suggests that a 1,6-hydride shift may be operatirgurther

when the reaction was carried out under the original conditions. R ) ) )
Significant improvement was achieved by conducting the reaction mechanistic insight is provided by the observation that the reaction

in a sealed tube at 14%C, leading to the formation o8 in 67% of aminobenzaldehydg&c with proline gave the same product as
yield. The analogous seven- and eight-membered aza-cycles ga\,éhe corresponding reaction with pyrrolidine under identical condi-
aminals4 and 5 in 77 and 60% yield, respectively. Amines tions (Table 2, entry 8). It is well-established that reactions of
possessing benzylic hydrogen atomsto the ring nitrogen are  aldehydes with proline and other N-alkylated aminoacids form 1,3-
particularly good substrates (Table 2, entries6). Reaction of dipolar intermediates upon decarboxylatidnThis finding is
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are aimed at developing a more detailed mechanistic understanding
of this reaction as well as expanding the scope and exploring related
processes.
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a Reactions were runma 1 mmol scale in ethanol solution (0.25 M) at
reflux. ® The reaction was run in a sealed tube in isopropanol solution at
140 °C. ¢ The reaction was run in a sealed tube in ethanol solution at
140°C.
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consistent with the notion that 1,3-dipoles are likely intermediates
in this reaction.

Aminals are found in a number of natural produétk addition,
aminals with the general structuPerepresent reduced versions of
quinazolinone alkaloids, compounds that have attracted significant
attention in the synthetic community due to their diverse array of
biological activities'*1°> Selective oxidation of ring-fused aminals
provides rapid access to this structural motif (eqs 4 and 5). In one
additional step, two steps from commercially available materials,
deoxyvasicinon® and rutaecarpifiéwere obtained in 82 and 61%

yield, respectively.
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In summary, we have introduced a simple and efficient method
for the synthesis of ring-fused aminals by a mild functionalization
of nitrogen heterocycles. While some aminals are direct precursors
of natural products, others should prove useful for preparing
analogues of these biologically active materials. Ongoing studies
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