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Abstract

The reaction of a variety of ketones with ethylenediamine and 1,3-
diaminopropane has been found to provide the expected 2,2 substituted

diazaspiranes.

In our studies of the magnetic anisotropic effects of ethyleneketal
and thioketal groups, (1), we wished to extend our studies to the nitrogen
analogs, the imidazolidines i.e. 1. The Titerature concerning imidazolidine
syntheses (2,3,4) is scant. Thus, the preparation of an N,N-unsubstituted
imidazolidine was first reported by Bergmann who carried out the condensation
between cyclohexanone and ethylenediamine by azeotropic removal of water to

yield 1,4-diazaspiro [4,5] decane 2 (5,6).
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We have reacted a number of aldehydes and ketones with ethylenediamine,
1,3-diaminopropane and 1,4-diaminobutane. Three types of compounds were isolated;
diazaspiranes.ga mono-Schiff bases 4 and bis-Schiff bases 5; the ratios
depending on the nature of the carbonyl constituent and the diamine used. We
describe here the isolation and characterisation of a number of diazaspiranes
3. ohserved with ketones and either ethylenediamine or 1,3-diaminopropane.
Azeatropic removal of water from a boiling benzene solution of the diamine
and fﬁe ketone followed by drying and evaporat{on‘of solvent was the method of
preparation.of these compounds which are described in the table.

The spectroscopic and analytical data for the compounds described were
unexceptional. Previous reporté of N,N'~unsubstituted species have been
confined to the cyclohexane derived imidazolidine (5) and simple 1,3-
diazacyclohexanes{hexahydropyrimidines) (7).

The mass spectra of the diazaspiranes showed fragmentation similar to
that observed for ethyleneketals {route & in scheme) as well as two other

characteristic modes of cleavage (suggested routes b and ¢ in scheme).
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The digzaspiranes described readily regenerate the parent ketone m
treatment with water. .. . _
Schiff bases (4 and 5) were observed as the major.products with aldehydes,

unsaturated ketones and arcmatic ketones.




TABLE
SOME DIAZASPIRANES

KETONE amnel  DIAZASPIRANEZ  M(ms) FRAGHERTATION
mp°C or bp rm/Hg % a,b,c from scheme
cyclopentanone CE bp 47%3 mm (63%7) 126 a(8%)3 b{5%)
cyclohexanone E mp 29.5° (71%) 140 a(100%) ; b(15%)
C, coincides a
cyclohexanche P mp 45-46° (529) 154 a(100%); c(52%)
2-methylcyclohexanone E bp 59/2mm (72%) 164 a{100%): b(9%);
. c {50%)
cycloactanone ‘ E bp 65/2mm (75%) 168 a(80%); b{18%);
c {12%)
cyclooctanane Cp bp 72/3mm" (60%) 182 .a(100%); b{12%);
¢ (<5%).
E mop. 163° (528) 332 a{57%); b(90%)
a (30%).
P mp 175-180" (47%) 346 a(37%); b(312);
- c(85%).
E mp 102-3°  (50%) 316 a{100%); b(20%);
¢ (122).
P mp 115° (a4z) 330 a(100%); b{4%);

¢ (8%).
1. £, ethylenediamine; P,'1;3—diaminopr0pane.
2. A1l compounds gave the requisite C,H and N microanalysis results excépt
those marked with an asterisk. In these cases the instability of thé;products
prevented accurate combustion analysis, but in all cases described other spectral
data including mass spectral molecular weight determination (low resé1ution)

suppoft the diazaspirane structures. Yields after purification are jndicated

in parentheses.
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