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Abstract. New perhydrotetraaza- -naphtacenes, -phenalenes@henantrenes, etc., 

have been obtained.The preference of formation of six- over five- and seven- 

membered ring structures,the sis-trans isomerisation,and the ring inversion 

in c&-isomers have been observed. 

Glyoxal - polyamine condensations lead in one step to WdOUS bicydic /I/ ‘, 

tricyclic /g/,293 and tetracyclic tetraemines /I/t'596 

n R 

R=H, CH3 R=H, CH3 

1 2 3 = = = 

As a part of a general programme of research into the synthesis, stereo- 

chemistry, dynamics, and reactivity of polycyclic polyamines we have investi- 

gated the condensation of dicarbonyl compounds with linear and cyclic poly- 

amines.We now wish to report that a wide variety of tricyclic tetraamines may 

be prepared in moderate to good yield by glyoxal - linear tetraamine conden- 

sation.Our results for reactions of a homologous series of linear tetraamines 

/d/ are summarised in the Figure. 

Typically,a mixture of 0,Ol mole of 3 /commercial reagents or prepared by 

known procedures / and a slight molar excess of 4% aqueous glyoxal in 50 cafe 

H20 was kept at room temp. for 2-3 days.The reaction mixture was made strongly 

alkaline with 5 g KOH and extracted with benzene. The crude oily product />5096 

yield/ was distilled in vacua and crystallised from hexane. 
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Products /!4vield/7 

&-28 1221 + tranq-s-qa /trace/ 

&,-sp /84/ + trans-qg /3/ 

g&&g /trace/ + trans-zs 1121 

w-&j /24/ 

/4?/ cis-gp + tJgI&pe /IO?/ 

Figure 

The structure of compounds 2 and 0 was established by I.R., 'H and 13C N.M.R., 

and mass spectroscopy, and elemental analysis. 8 The physical constants and 

spectral data are given in the Table. 

Topological considerations revealed that five isomeric compounds could be 

formed in the reaction: a-2 and trang-2 by a "vertical" insertion of the CH-CH 

bridge, u-6 and $rar@-6 by a "horizontal" insertion, and z by a "cross" inser- 

tion of the bridge. 

Symmetry considerations dictate that the bridge hydrogen and carbon atoms 

of compounds 2 are chemically nonequivalent under any conditions of measurements 

of N.M.R. spectra /static or fast exchange/. The bridge protons and carbon atoms 

of a-4 are chemically nonequivalent only under slow exchange conditions. Those 

of trans-$ compounds are chemically equivalent under any conditions. The @s-con- 

figuration of the bridge protons of compounds 2 was shown by their 'JU= ca.3 Hz 
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The temperature dependence of 'H and 13C N.M.R. spectra of u-2 compounds 

was observed indicating a ring inversion processes occuring in these compounds 

over ZOOOK. The interconversion occurs between two enantiomeric equally popula- 

ted conformers, for instance a-22 and &-qi.It involves an inversion of the 

two tertiary nitrogen atoms together with a change of the sign of the bridge 

protons dihedral angle and it is closely related to the inversion of &g-per- 

hydrotetraazapyrene /;I/?," 
I 

cis - 5b cis-5b’ 3 -- -= = 

The full confonnational analysis and the study of ring inversion of this 

interesting class of compounds are in progress, 
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