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In the course of our studies towards new scaffolds for combinatorial chemistry, we investigated the formation of functionalized N-heterocycles with intra-
molecular 1,3-dipolar cycloadditions as the key step. Along these lines, a twofold protected azepanol scaffold as well as a protected piperidine derived
amino acid could be obtained from a common aldehyde in short and scalable syntheses.
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Synthesis of the Orthogonally Protected Azepanol

The common intermediate aldehyde 3 can be obtained by reaction of N-pro-
tected allylamine 7 with an excess of acrolein in 67%. Reaction with N-Ben-
zylhydroxylamine gives the nitrone 6 which is not isolated. Interestingly,
after the cycloaddition only the electronically favoured azepane 2 was ob-
tained in good yield, whereas the piperidine 4 could not be detected.
Reduction of the N-O bond via transfer hydrogenation with ammonium
formate and subsequent protection of the amino group with CbzCl gave the
twofold protected scaffold 1 in 66% yield.!"
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Synthesis of Piperidine Derivatives

Boc 1.1 eq HoN-OH - HCI, Boc
1 2.2 eq NaOH
R s AN
EtOH/H,0 1:3, N
O 23°C, 3h “OH
3 8
1.5 eq Chloramine-T,
MeCN
Boc
lil I|30c
85°C, 16 h \/\\N\ o
I (o)
0-N
9, 74% 10
2.0 eq NaBH,, 2.0 eq NiCl,
2.0 eq CbzCl, 2.0 eq Na,CO3
EtOH/THF 3:1, RT, 16 h
Boc 0.2 eq TEMPO, Boc
N 2.5 eq Phl(OAc), N
—_—
HO MeCN/H,0, RT, 16 h HO
NHCbz O  NHCbz
11, 72% 5 83%
dr=1:1

In order to obtain the regioisomeric alcohol 11, the route was slightly mo-
dified. The aldehyde 3 was converted into the nitrile oxide 10 instead of the
nitrone 6 in two steps using Chloramine-T in order to oxidize the inter-
mediate oxime 8. Due to steric reasons the isoxazoline 9 is the only product
formed in the following cycloaddition. The reduction of the isoxazoline ring
and the protection of the amino group with CbzClI could be achieved in one
step, using a NiCl,-NaBH, reduction. The product was obtained as a 1:1
mixture of diastereomers. The formed alcohol 11 was directly transformed
into the corresponding acid using TEMPO as catalyst and Phl(OAc); as the
oxidant. At this stage the diastereomers could be separated using column
chromatography giving access to the cis- and trans-amino acid 5.
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