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Abstract: The reaction of polyfunctionalized nucleophiles 1 and 5 with
glyoxal 2 gave dioxatetraaza- and pentaazaperhydroperylenes, 4 and 6.

Glyoxal is a useful building block for the direct construction of
saturated heterocycles,l) although examples are limited: application to the
preparation of the tetraazadioxa-caged polycyclic compoundZ) by the reaction
with 1,2-diamincethane, the tetraazapentacyclooctadecane3) from 1,1,1-
tris(aminomethyl)ethane, and the hexaazatetracyclododecane4) from
benzylamine. In continuation of our studies on the preparation of
polyheterocyclesd), we report herein the one-pot reaction of glyoxal (2)
with 2-(3-aminopropylamino)ethanol (1) and N-(2-amincethyl)-1, 3-propane-
diamine (5) affording unique pentaheterocycles 4 and 6, respectively. The
latter is useful for selective protection and monoalkylation of 5.

The reaction of 1 with 2 was carried out in water to give the perhydro-
primidinomorpholine 3 ©), and 4 (mp 219-220°C) in 38 and 11 % yields,
respectively (Scheme 1). Compound 3 was converted into 4 in 36 % yield by
refluxing an aqueous solution in the presence of AcOH as a catalyst.
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Structure of 4 was assigned as follows. The mass spectrum indicated the
molecular ion at m/z 280. The 13C-nmr spectrum showing seven carbons, five
methylene carbons at 8 19.0, 43.9, 49.3, 52.3, and 65.4 and two methine
carbons at 8 69.1 and 88.3 ppm indicated the symmetric structure. The 13c-1lu
and lH-1H cosy spectra also strongly supported the assigned structure of the
2:2 adduct 4. The structure was established to be a two cis-two trans fused
chair form by X-ray crystallographic analysis (Figure).7)

The reaction is presumed to proceed through coupling of the initially-
formed intermediate 3 (Scheme 2).
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Scheme 2

Similarly, the reaction of 5 with 2 yielded compound 6 in 39% yield
(Scheme 3). The structure of 6 was supported by the lH- and 13C-nmr, ir, and
mass spectral data.8)
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