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Abstract : Isomerization of enantiopure C-symmetric 3,5-dihydroxyazepane derivatives has been
studied. The neighboring nitrogen participation occurs during mesylation to give a chloromethyl-
piperidine, whereas from the 1-ido-azepane a chiral bridged morpholine structure (1R-(6endo, 7exo0)-8-oxa-

3-azabicyclo[3.2.1]Joctane-6,7-diol) is obtained under Mitsunobu conditions.

During the course of our ongoing project concerning the sugar-like alkaloids,2-3 we have been interested in
defining conditions which could lead to isomerize the skeleton of Cp-symmetric polyhydroxylated azepanes. To

our knowledge, only two reports# concerning the skeleton rearrangement of 4-O-activated azepanes to 2-

substituted pyrrolidines, via an azetidinium salt, are described :
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It is surprising to note that the corresponding rearrangement of 3-O-activated azepanes, via an aziridinium

salt, has never been studied.

Recently we developped a straightforward synthesis of enantiomerically pure 3,4-di-O-benzyl-1,6-dideoxy-
1,6-imino-D-mannitol and L-iditol 1 and 2, and 3,4-di-O-benzyl-1,5-dideoxy-1,5-imino-L-gulitol and D-glucitol

3 and 4,3 respectively :
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(a) 1.4 eq MsCl, Et3N, CH,Cl, 0°C, 60%. (b) 1.2 eq. [PlsP-DEAD-PhCO,H], THF, 0°C, 64%. (c) MeOH, K3CO3
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(a) 1.4 eq MsCl, EiN, CH,Cl, 0°C, 56%. (b) 1.2 eq. [Ph3P-DEAD-PhCO,H], THF, 0°C, 80%.
(c) 1.2 eq. [Ph3P-DEAD], THF, 0°C, 94%. (d) Hy, Pd black, then ion exchange chromatography
on DOWEX®, 100% of 10. (e) H,, 10% Pd/C, EtOH, 11 and 12, 43 and 55%, r«f:spectively.12
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In the purpose to study an eventual isomerization of the skeleton of Cz-symmetric polyhydroxylated
azepanes 1 and 2 (for which R is an alkyl substituted group such as CHoCH2Ar,3 or CH2Ph), we have
performed the hydroxyl-activation either by mesylation, or by transformation into an alkoxyphosphonium salt
under Mitsunobu conditions using benzoic acid.® In the latter case methanolysis of the resulting benzoate would
gave back an alcohol function.

From the D-mgnno-azepane 1 : Treatment of 1a5 with mesylchloride (1.4 equiv) in triethylamine at 0°C
affords directly the chloromethyl-piperidine 5 which was isolated in 60% yield after flash cliromatography. This
result shows that the 3-O-mesyl-azepane was unstable in these experimental conditions and that proceeds via an
aziridinium chloride, followed by its nucleophilic opening by chloride ion to give the unique chloromethyl-
piperidine. Furthermore reaction of 1b with 1.2 equiv. of triphenylphosphine-diethylazodicarboxylate-benzoic
acid in THF at 0°C (Scheme I)7 yielded a mixture of two monobenzoyl derivatives 6 and 7 (65%).8 By
methanolysis in presence of K2COj3, 6 gave back alcohol 1 (36% after flash chromatography separation), and 7
afforded the piperidine 3 in 24% yield. As above, this result shows that the reaction undergoes via an aziridinium
intermediate, the nucleophilic opening of which giving rise to the formation of the two isomers 6 and 7.9 It is
possible that in the latter case the formation of the two products results from a kinetic control; whereas in the
former case, two products (chloroazepane and chloromethyl-piperidine) could be initially formed, and the 3-
chloroazepane was further converted, via the aziridinium ion, to the more stable rearranged product (Cl” better
leaving group than PhCOO").

From the L-ido-azepane 2 : Similar treatment of 2a> with mesylchloride gave the chloromethyl-piperidine
8 in 56% yield. The previous Mitsunobu conditions applied to the azepane 2b (Scheme II)7 gave only one
product 9, isolated in 80% yield after flash chromatography. Yield of 9 could be improved up to 94% without
benzoic acid. '

The chiral bridged morpholine structure of 9 is in agreement with its spectral data ({H NMR, 13C NMR,
MS).10 Nevertheless, to confirm this structure, we have fully deprotected 9 by hydrogenolysis (Hp, Pd black,
AcOH, followed by ion exchange chromatography, quantitative yield) into the known 10.11 Due to the
unsatisfactory correlation of the optical rotation, and 'H and 13C NMR data with literature, 12 the compound 9 has
been partly hydrogenolyzed to 11 by using 10% Pd/C (43%, unoptimized yield).13 The structure and the
enantiomeric purity of 11 were confirmed by its optical rotation, !H and 13C NMR which showed a close
analogy with the reported values.14

The formation of the bridged compound 9 can be interpreted as an intramolecular displacement of the
alkoxyphosphonium intermediate by the other free hydroxyl group of the azepane, concurrently to the evolution
towards the aziridinium.

The chiral bridged morpholine [1R-(6endo, 7exo)-8-oxa-3-azabicyclo[3.2.1Joctane-6,7-diol] 10 is an
interesting structure, because the N-substituted derivatives of 8-oxa-3-azabicyclo[3.2.1]octane possess various
biological activities. 1>

In conclusion, the ring contraction of enantiopure C2-symmetric polyhydroxylated azepanes with
mesylchloride gives chloromethyl-piperidines which can be used directly in a chain extension reaction by
nucleophilic substitution of the halogen. Further utilization of this methodology in the synthesis of non-peptide
mimetics of somatostatin, as well as relevant biological data of the new bicyclic compound with several
glycosidases, will be reported in due course.
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