
RELATIONS BETWEEN CHEMICAL ACTIVITY AND ABSORPTION IN 
THE ULTRA VIOLET OF CERTAiN ORGANIC MOLECULES. 

PART VII. ABSORPTION SPECTRA Of THE AMIDES 
OF ACETOACETIC ACID 

BY K. G. NAIJt. R. K. T:alVBDl AND B. N. MANltAD 

The followlllg aabetaDCes have hem esamined for the abRorptinD spertn in tbe ultraviolet in aqueous 1olatiUD : 
II) at'etoacetanDide, (3) aretoam-o-tol,lamide, (JI acetoocet-f>·tolylamide, (4) acetoacet·J'3'4·llJI)'Iamide, 
{51 ocetoac:et-A·napbtbylamide and (6) acetoacet·._nllpbtbyla~nide. 

At the outset the follo.,.ng substituted amides of a&:etoacetic acid were examined for 
their absorption spectra in the ultraviolet :-1. Acetoacetanilide :z. Actoacet-o-toly1amide. 
3· Acetoacet-J;!-tolylamide 4. Acetoacet-I:J:4.-xylylamide 5· Ac:etoacet ... -naphthylamid~ 
6. Acetoacet-.8-naphtbylamide. 

Of these the first three have 
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already been studied by Ramart, Naik and Trivedi (Bull .• 
Soc, Chim., 1934, 1, szs.) by means of 
Zeiss spectrograph in alcoholic solutiop. In 
Fig. I are give~~ the curves as obtained by 
these workers). The nature of these curves 
shows that a considerable quantity of the enol 
form is preseut in the alcoholic solution. This 
is especiaUy evident from the fact that the 
bauds due to tbe ketonic groups are 11ot shown. 

Secondly, the curves show that the 
presence of methyl groups considerably alters 
the position of the curves, Again th~ position 
of the methyl groups in the :auC'Ieus with 
regard to -NH- grouping also brlugs about a 
cha!lge in the position of these curves. 

In the present study, alcohol has been 
replaced by watet as a solvent. The curves 
obttlined are show:a in Fig. 1 • 

Two points emetge out clearly with refer· 
et~ce to these curves:-

I. Tbe characteristic bends due to the 
presence of simple ketonic form are observed 
between the wave-lengths 28oo-:2400 .X. Tbis 
must be ~ribed to the ketoDic stnicture of 
the amides persisting in aqueotJs solution. 
It is of intetest to :uolc that the pr~vious 

workers. 1lan11lrt, Naik and Trivedi (lo~;. cit.) show the presence of e~~ol-form 
which must be ascribed to the alcoholic solution. It is well·kuowtl that such keto-enol 
p;au&formations depend upon the solveJJt used. 
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:a. The dispositi011 IUid the directiau ef the curves remain the I&IIDie as in the absmptim. 
spectra obtained by Ramart, Naik IUid Trivedi. It au1 be said that the total 
effects of the groups carried by the two carbonyl groups remain the 5ame aa ia the 
~reviou11 work. 

In Fig. 2 ia also traced the curve of absorptioa spectra of acetaac:et-2:J:4.XJI'IJlamide. 
It will be seea lhat there is a cl011e resemblaace between these curves and that of the acetoacet
D-tolylamide. This must he attributed to the mmilarity of structures of these two substaaces 
as iadicated below. 

Me 
u.c<cocu.)CONHO 

AMoam o-tolye.mide 

HiC(COCHa)CONH <=)Me 

A~cet.r :J :,t._,.,r,...a,;c~e. Me 

The ditrerence ia the degree of absorptiom is due to the preseDce of CH.group iu 
111m~ po&iti011 to- NH- group. 
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'rhus structural similarities are translated by light absorption as represeu.ted by the curves. 
In Fig. 3 are shown the cnrves for {d 4cetoacet-a-uaphtbylamide. {a) A~

Ji-napbthylamide. 
'rbe bauds are characteristics of the naphthyl residue a:ad they also show the pe<:aliarities of the 
ketoilic grolips viz. the disposition of the crest between -z8o0·:1400l: The distinct differeutz 
betweeo the curves of · a-naphthylamide and 19-naphthy\a,mide must be attributed to the 
structures of their amino residues. Other workers have also observed such dilfereaces. Curves 
for the absorption of r&-nllphthylamiue a:ad ,8-uaphthylami:ae also exhibit similar difrere:ace. 
(Xriiss, Z. IJk,.sii:al. Chem., r884, 81, :zsr) (11id1 Fig. 4). 

This poi:at also bring& into relief the relationship between absorption spectra and structures 
of oi'gauic substances. This fact is well brought out in relief by referen.c:e to the curve of 
B.bsorptiOil spectra of ethyl acetoacetate itself (Gt05Smann, Z. 1Jh.:l'sikal. Chem., 1924, 109, 
305) (11ilie Fig. s). It will be seen that the chief characteristics· of curves shown above 
persist. The ditrere:ace in disposition of curves is due to the di&ereuce i:a structure, because in 
all the above cases the ester groap, .cooc.R, bas been replaced by groups such as ·CONHR. 

The authors are grateful to H.B. the Maharaja Gaekwad's Government for necessary 
facilities given for mrrying out the above work. 




