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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 compound2) by the reaction 

with 1,2_diaminoethane, the tetraazapentacyclooctadecane3) from l,l,l- 

tris(aminomethyl)ethane, and the hexaazatetracyclododecane4) from 
benzylamine. In continuation of our studies on the preparation of 

polyheterocycles5), we report herein the one-pot reaction of glyoxal (2) 
with 2-(3-aminopropylamino)ethanol (1) and N-(2-aminoethyl)-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 6), and 4 (mp 219-22O'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 6 19.0, 43.9, 49.3, 52.3, and 65.4 and two methine 

carbons at 6 69.1 and 88.3 ppm indicated the symmetric structure. The 13C-lH 

and IH-lH 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). 

4231 



4232 

Figure. ORTEP 
Drawing of 4 

- 4 

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 .*) 
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6. mp 66-68'C; The lH-NMR spectrum showed 3 to be a 3:l mixture of cis and 

trans isomers. lH-NMR(CDC13) 6 cis 2.66(d,J=6.6 Hz,NCHN),4.56(d,J=6.6 Hz, 

CCHO), trans 2.96(d,J=2.2 Hz,NCHN),4.96(d,J=2.2 Hz,OCHO); 13C-NMR(CDC13) 6 

cis 26.44,44.08,53.34,54.55,58.56(CH2),76.29,89.83(CH), trans 25.05,44.63, 

52.70,53.86,63.54(CH2),79.48,94.96(CH); IR(KBr) 3280(NH),3100(OH)cm-1; 

MS(EI)m/z 158(M+),112,84. 

7. Fractional atomic coordinates, tables of bond lengths and angles as well 
as of anisotropic thermal parameters have been deposited with the Cambridge 

Crystallographic Data Center. 

8. mp 265-267'C; lH-NMR(CDC13) 6 2.12(d,J=7.0 Hz,NCHN),2.89(d,J=7.0 Hz, 

NCHN); 13C-NMP,(CDC13) 6 24.04,43.47,48.76,54.61,56.310,75.68,85.97(CH); 

IR(KBr) 325O(NH)cm-1; MS(C1) m/z 279(M+1)+,235,140,112. 
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