
HETEROCYCLES. Vol. 9. No.  1. 1978 

SOME DIAZASPIRANES FROM THE REACTION OF 

KETONES WITH ETHYLENEDIAMINE AND 

1,3-DIAMINOPROPANE 

J& W. ApSimon 
* 

Department of Chemistry, Carleton Univers i ty ,  Ottawa K1S 586 

Canada 

and 

R. Wayne Thompson, John C.S. Wox and W i c m  G. Craig - - -  - - 
Department of Chemistry, Un ive rs i t y  of Pr ince Edward I s land  

Charlottetown, P.E.1 . Canada 

Abstract  

The reac t ion  of a v a r i e t y  of ketones w i t h  ethylenediamine and 1,3- 

diaminopropane has been found t o  provide the expected 2.2 subs t i t u ted  

diazaspi ranes. 

I n  our  studies o f  the magnetic an isot rop ic  e f fec ts  o f  ethyleneketal  

and th ioke ta l  groups, (11, we wished t o  extend our  studies t o  the  n i t rogen 

analogs, the imidazol id ines i .e. 1. The 1 i t e r a t u r e  concerning imidazol i d i n e  

syntheses (2,3,4) i s  scant. Thus, the preparat ion of an N,N-unsubstituted 

imidazo l id ine was f i r s t  reported by Bergmann who ca r r i ed  ou t  the condensation 

between cyclohexanone and ethylenediamine by azeotropic removal o f  water t o  

y i e l d  l ,4-diazaspiro C4,51 decane 2 (5,6). 



We have reacted a number o f  aldehydes and ketones w i t h  ethylenediamine, 

1.3-diaminopropane and 1,4-diaminobutane. Three types of compounds were isolated; 

diazaspiranes 3, mono-Schiff bases 4 and b is -Sch i f f  bases 5; the r a t i o s  

depending on the nature of the carbonyl const i tuent  and the diamine used. We 

describe here the i so l a t i on  and character isat ion of a number o f  diazaspiranes 

3, ohserved with ketones and e i t he r  ethylenediamine o r  1,3-diaminopropane. - 
Azeotropic removal o f  water from a b o i l i n g  benzene so lu t ion  of the diamine 

and the ketone fol lowed by drying and evaporation of solvent was the method of 

preparation o f  these compounds which are described i n  the table. 

The spectroscopic and ana ly t i ca l  data f o r  the compounds described were 

unexceptional. Previous reports of  N,N'-unsubstituted species have been 

confined t o  the cyclohexane derived imidazol idine (5) and simple 1,3- 

diazacyclohmanes(hexahydropyrimidines) (7). 

The mass spectra o f  the diazaspiranes showed fragmentation s im i l a r  t o  

t ha t  observed for ethyleneketals (route a i n  scheme) as wel l  as two other 

charac te r i s t i c  modes o f  cleavage (suggested routes b and c i n  scheme). 
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SCHEME - 
I I I 

with H transfer 

n=Ior2 

The diazaspiranes described readily regenerate'the parent ketone m 

treatment with water. 

Schiff bases (4 and 5J were observed as the major products with aldehydes, 

unsaturated ketones and aromatic ketones. 



KETONE 

cycl  opentanone 

cycl ohexanone 

cycl ohexanone 

2-methylcycl ohexanone 

cyclooctanone 

TABLE - 
SOME DIAZASPIRANES 

AMINE~ DIAZASPIRANE~ 

1. E, ethylenediamine; P, '1 ,'3-diaminopropane. 

M.S. 
FRAGMENTATION 

% a,b,c from scheme 

a(8%); b(5%) 

a(l00%) ; b(15%) 

c, coincides a 

a(lOO%) ; ~ ( 5 2 % )  

a(100%) ; b(9%) ; 

c (50%) 

a(80%); b(18%); 

c (12%) 

a(lOO%) ; b(lP%) ; 

c ( ~ 5 % ) .  

a(57%); b(90%) 

a (30%). 

a(37%); b(31%); 

~ ( 8 5 % ) .  

a(100%); b(ZO%) ; 

c (12%). 

a(100%); b(4%); 

c (8%). 

2. A l l  compounds gave the requ is i te  C,H and N microanalysis resu l t s  except 

those marked w i t h  an aster isk.  I n  these cases the i n s t a b i l i t y  of the products 

prevented accurate combustion analysis, bu t  i n  a l l  cases described other spectral 

data inc lud ing mass spectral  molecular weight determination (low resolut ion) 

support t he  diazaspirane structures. Yields a f t e r  p u r i f i c a t i o n  are ind icated 

i n  parentheses. 
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