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4-Arninopent-3-en-Z.-one is generally prepared by the method of Combes,l 
namely, the reaction of warm acetylacetone with dry, gaseous ammonia. However, 
during the course of a mass spectrometric study of metal complexes of p-emino 
ketones,2 it was found that acetylacetone could react with aqueous ammonia to give 
a practically quantitative yield of the /3-amino ketone. These results are reported in 
the light of a recent paper3 describing the rapid preparation of bis(4-aminopent-3- 
en-2-onato)nicke1(11). 

Experimental 
Slow addition of concentrated ammonia (3 ml, d 0.880) to acetylacetone (2.0 g, 20 mmole) 

gave a white precipitate of the ammonium salt with the evolution of heat. The reaction mixture 
was allowed to stand in a closed flask a t  room temperature for 24 hr, whereupon a yellow solution 
(A) was obtained. A similar solution (B) was obtained, more rapidly, by heating a mixture of 
acetylacetone (2.0 g) and concentrated ammonia (20 ml, d 0.880) on a steam-bath for 15 min 
in an open flask. Extraction of A or B with ether after saturating with NaCl, followed by drying 
and removal of the solvent, gave crystalline 4-aminopent-3-en-2-one in 85-90% yield. I t  had 
m.p. 42-43" (lit.143") on recrystallization from cold ether (Found: C, 60.9; H, 9.0; N, 13.9. 
CsH9N0 requires C, 60.6; H, 9.15; N, 14.1%). 

Metal complexes were prepared from the isolated p-amino ketone by established methods4 
but simpler procedures were devised for the copper and nickel complexes. Thus if A or B was 
added a t  room temperature, with stirring, to a solution of tetramminecopper(11) ions formed 
from copper acetate (2.0 g, 10 mmole) in dilute ammonia (50 ml, IN), rapid precipitation of 
bis(4-aminopent-3-en-2-onato)copper(11) resulted. Similarly, if an aqueous solution of nickel 
nitrate (2.9 g, 10 mmole) was added to A or B, diluted with water, a precipitate of bis(4-aminopent- 
3-en-2-onato)nicke1(11) was obtained. More product was formed by slowly adding KOH solution 
to the mother liquors and leaving to stir overnight. The recrystallized products were identical to 
those prepared from the isolated ,B-amino ketone by established procedures, and mass spectro- 
metry and elementary analyses confirmed the absence of any P-diketone complex. 

Discussion 

The aqueous methods of preparation of 4-aminopent-3-en-2-one are much more 
convenient than the standard procedure.1 Also, the published preparations of bis- 
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(4-aminopent-3-en-2-onato)copper(11) 5 and bis(4-aminopent-3-en-2-onato)nickel(11) 6 

are laborious, insofar as they necessitate the synthesis and isolation of the ligand 
molecule under anhydrous conditions, and are therefore less attractive than the 
above methods where the ligand molecule is prepared in situ. These complexes are 
potentially useful as starting materials for the syntheses of other complexes by 
ligand-exchange reactions.7~8 

The method of Jameson and Peacock3 for the facile preparation of bis(4-amino- 
pent-3-en-2-onato)nicke1(11) involves the heating of acetylacetone with excess con- 
centrated ammonia until there is no smell of NH3, then adding aqueous nickel nitrate 
(sulphate, chloride) solution and basifying to precipitate the complex. However, 
copper(11) gives bis(acetylacetonato)copper(~~) under these conditions. Although 
these authors postulated a mechanism to account for the difference in behaviour of 
nickel(11) and copper(11) in their procedure, namely, that only nickel(11) has the 
ability to displace the equilibrium: 

to the right, their results can be rationalized quite simply in terms of the strikingly 
different rates of hydrolysis of the pre-formed 4-aminopent-3-en-2-one (see Experi- 
mental) in the presence of nickel(11) and copper(11). Thus, bis(acety1acetonato)copper- 
(11) precipitates from an aqueous solution of the /?-amino ketone and copper nitrate 
after less than a minute's standing, whereas several hours are required before 
precipitation of bis(acetylacetonato)nickel(~~) commences from an aqueous solution 
of the /?-amino ketone and nickel nitrate (though more rapidly on warming6). Hydro- 
lysis of the p-amino ketone in the presence of copper(11) is effectively prevented by 
working in basic solution. 

In view of the ease of formation of 4-aminopent-3-en-%one in aqueous, am- 
rnoniacal solution, it is recommended that extra caution be taken in the use of aqueous 
ammonia as buffer and solvent in the preparation of metal complexes of acetyl- 
acetone. Microanalyses of the complexes, if based solely on the carbon, hydrogen, 
and metal content, may not be sufficiently precise to preclude the possibility that 
p-amino ketone or mixed-ligand complexes have been formed. Thus, it has been 
recently found9 that the Stites methodlo for the preparation of lanthanon acetyl- 
acetonates, using an ammoniacal solution of acetylacetone, results in the formation 
of ytterbium and lutetium complexes containing an adduct molecule of 4-aminopent- 
3-en-2-one. Also, bis(4-aminopent-3-en-2-onato)nickel(11) has been found to con- 
taminate bis(acetylacetonato)nickel(~~), prepared from an aqueous, ammoniacal 
solution of acetylacetone and nickel(11).3 
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