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THE MASS SPECTRAL L0SS OF N - SUBSTITUENTS IN a,w - DIAMINOALKANES

Part 13. Mass Spectral Behaviour of Nitrogen Containing Compounds (1)

A. Guggisberg, H.J. Velth and M. Hesse
(Institute of Organic Chemistry, University of Zirich, Switzerland)

(Received in UK 17 June 1970; accepted for publication 5 August 1970)

The mass spectral loss of N-acyl and N-alkyl residues from N-acylated or N-
alkylated amines or their fragments has been discussed previously, see e.g. (2).
Such N-substituents are usually eliminated under hydrogen rearrangement as
neutral molecules (e.g., as ketene in case of N-acetyl derivatives). N-Alkyl-
ated compounds favour the elimination of the corresponding alkenes (or cyclo-
alkanes) if the nitrogen is quaternary and therefore charged. The elimination
of N-substituents without hydrogen rearrangement is rare; e.g. in the mass spec-

trum of trimethylhydrazine an intense M - CHj signal is registered (a-cleavage).

In connection with our work on the structure elucidation of spermidine alkaloids
(3), we investigated an interesting class of compounds, which show unusual mass
spectral behaviour. N-Di-, tri-, and tetra-substituted derivatives of putrescine
show predominant peaks which correspond to the loss of N-substituents from the
molecular lon without hydrogen rearrangement; this is exemplified by the spec-
trum of N,N'-dlethyl-N,N'-dlacetyl putrescine (Fig. 1). In the spectrum mea-
sured at 70ev (Fig. la) there are some other fragmentation reactions (e.g. a-
cleavage) but at 12ev (Fig. 1lb) the elimination of 'COCH; 1s the predominant re-
action. The corresponding peaks of some other putrescine derivatives are given

in the Table. 3639
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Fig. 1. Mass spectrum of N,N'-diethyl-N,N'-diacetyl putrescine;
Fig. la at 70ev, 1lb at 1l2ev.

The elimination of these substituents 1s a one step process (metastable peaks; in
all cases signals corresponding to alternative transitions like MY—y(M-1)—p(M-
R) or M—a(M-R+1)—(M-R) are missing). By high resolution mass spectrometry it
was found that the tabulated peaks are singlets with the expected elemental
composition. D-shifts (substituent—yamine residue) were not observed. These re-
sults are contradictory to the mass spectra of N-substituted monoamines (2).
The different behaviour of both groups of compounds must be due to the second

nitrogen function.

On the basis of our results it is not possible to differentiate between the

following two reaction mechanism:
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We prefer mechanism 2 because of the "internal M -1 peak" which is anzlogous to
the M -1 peak in the spectra of the corresponding monoamines. A detailed analy-
sis of this mechanism is in progress. The mass spectral 1loss of N-sub-
stituents is not limited to putrescine derivates. It is also observed in the
mass spectra of spermine and spermidine derivatives in N,N'-disubstituted a,W-

diaminoalkanes and N-substituted w-aminoalkane carboxylic esters. In derivatives

R

of aj)-diaminoalkanes an intense signal corresponding to M-(CHQ—N(R.) is found

in addition (5) (6).
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