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The fragmentation of the stereoisomers of l-(3-phenyl-2-propynyl)-2-methyldecahydro- 
quinolin-4-one(ol) under electron impact was investigated. The elemental composi- 
tion of the characteristic ions was determined from the high-resolution mass spectra. 

Mass'spectrometric investigations of decahydroquinoline and its derivatives were under- 
taken a long time ago. Thus, the main dissociation paths of decahydroquinoline and its 
deutero derivatives [i], the stereoisomers of 2-methyl- and 1,2-dimethyldecahydroquinoline 
[2], their secondary [3, 4] and tertiary alcohols [5, 6], and l-benzoyl-2-methyldecahydro- 
quinoline [7] under electron impact have been investigated. The effect of the geometry of 
the molecule on the principal fragmentation processes was studied in [2-7]. The positions 
of the substituents at the C(2) and C(~) atoms in the trans isomers of 2-methyl-4-alkyldeca- 
hydro-4-quinolols were determined in a series of mass-spectrometric investigations into the 
intensity ratios of the characteristic ions [8-11]. 

We have investigated the mass spectra of the stereoisomers: 
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All the investigated compound had trans-coupling of the rings and differed in the posi- 
tions of the substituents at the C(2) and C(~) atoms (axial, equatorial). 

Fragmentation of the amine type was mainly observed in all the previously investigated 
[2-6] N-H and N-alkyl derivatives of decahydroquinoline. The introduction of a benzoyl sub- 
stituent at the nitrogen atom led to substantial changes in the main directions of fragmenta- 
tion [7] and greatly reduced the stability of the molecular ion (M+); the strongest peak in 
the mass spectra corresponded to the CsHsCO + ion, while the contributions from the [M - CH3] + 
and [M- CsHT] + ions were greatly reduced [7]. For this reason it seemed of interest to study 
the effect of an aromatic substituent introduced at the nitrogen atom, but with a more distant 
phenyl group, on the fragmentation of decahydroquinoline derivatives and also the effect of the 
molecular geometry on the fragmentation. 

The mass spectra of compounds (I-V) are given in Table 1 as percentages of the total ion 
current. The small number of signals (4-5) in the mass spectra giving more than 50Z of the 
total ion current indicates that the fragmentation processes are highly selective. The prob- 
able formation paths and structures of the characteristic ions in the mass spectra of com- 
pounds (I-V) are shown in the scheme. The high-resolution mass spectra of compound (I) were 
determined in order to establish the composition of the main fragment ions (Table 2). 
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TABLE i. The Peak Intensities of the 
Characteristic Ions in the Mass Spectra 
of Compounds (I-V) (% E27) 

Ion mlz I II V 
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02 
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~s 
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281 
280 
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264 
253 
252 
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L5 
0,8 
7,5 
0,8 
1,0 
2,4 

12,3 
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TABLE 2. Data from the High-Resolution 
Mass Spectrum of Compound (I) 

Ions 

O3 
04 
O6 

Position 

CIsH:oNO 
CITHIsNO 
CI6H16NO 
CgH7 

Mass of ion 

found 

266,2362 
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238,1991 
115,0965 
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266,2396 
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115,0916 
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The M + signal in the spectra of the investigated compounds is fairly strong and makes 
a much larger contribution to the total ionic current than the signal in the spectrum from 
N-benzoyl-2-methyldecahydroquinolines [7]. The M + peak is stronger in the mass spectra of 
the ketones than in the spectra of the alcohols. 

The ~z ion is formed by the loss of a methyl radical from M + as a result of e-dissocia- 
tion and is typical of the derivatives of 2-methyldecahydroquinoline [2-6]. The peak intens- 
ity of this ion is higher in the mass spectra of the alcohols than in the mass spectra of the 
ketones and shows a clear dependence on the orientation of the methyl group; it is highest in 
the axial position. The marked increase in the peak intensity of the [M - CH3] + ion in the 
transition from compounds (III, IV) to compound (V) is evidently due to the possibility of 
diaxial 1,3-interaction between the hydroxy and methyl groups in compound (V) [12]. 

The ~4 ions are formed during e-dissociation with loss of part of the hydrocarbon ring 
and are typical of decahydroquinolines [1-6]. The high-resolution mass spectra (Table 2) 
confirm this ounposition of the ion. The intensity of this peak is high, which demonstrates 
the great probability of formation and the stability of the ~4 ion. The peak of the ~4 ion 
is stronger in the ketones than in the alcohols and also with the methyl group in the equa- 
torial position. 
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The strongest peak in the mass spectra of (I-V) correspond to the ~6 ion, which con- 
tains an aromatic ring and is formed during cleavage of the exocyclic C-N bond. Such a frag- 
mentation process is uncharacteristic of decahydroquinoline, piperidine, and their deriva- 
tives but has been observed in the N-benzoyl derivatives of decahydroquinoline [7]. The 
contribution from the ~e ion to the total ion current is larger in the ketones and in the 
stereoisomers with the methyl substituent in the axial position. The differences in the 
intensities of the peaks of the ~(@e) ions in the transition from the mass spectra of the 
ketones to the spectra of the alcohols are evidently due to the fact that the fragmentation 
process is more selective in the ketones, whereas the ions in the region of small masses, 
formed during secondary dissociation processes, make a large contribution in the mass spectra 
of the alcohols; this must reduce the contribution from the ~(#6) ions to the total ion 
current in the mass spectra of the alcohols. 

A strong peak for the @7 ion, formed by cleavage of the 8-C-C bond in the alkyl substit- 
uent, is observed in the mass spectra of the N-alkyl-substituted decahydroquinaldines [4]: 
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The peak of the analogous ion is absent in the mass spectra of compound (I-V). At the 
same time the peak for the #6 ion is strong. We will try to explain the reason for this 
effect. The intensity of the ion peaks in the mass spectrum depends on their stability, the 
energy favorability of the processes leading to their formation, and the probability of 
localization of the charge on the given fragment. Our data and published data show that the 
~6 and #7 ions have comparable stability and the probability of charge localization. Conse- 
quently, the differences in the intensities of these ions must be sought in the energy charac- 
teristics of the dissociation processes. We have to explain why the C-N bond is broken pref- 
erentially aud the exocyclic C-C bond is not broken. We will use published data on the 
dissociation energies of the bond [13]. As model compounds wewill take ethylamine and ethyl- 
acetylene. The dissociation energies of the bonds in these compounds are as follows: 

CH3 CH= NH/CHa'+:CH=NH2 (AH=341,8 kJlmole) 
-- -- h~CHa--CH='+'NH2 (AH=337,6 kJlmole) 

CHa_CH2_C_CH/CHa'+'CH2--C~CH (AH=311,7 kJ/mole) 
~CH3--CHy+ C---=CH (AH=452,7 kJ/mole). 

In otherwords, whereas no appreciable difference in the dissociation energies of the C-N and 
C-C bonds is observed in the amine molecule, in the ethylacetylene molecule there is an 
energy preference for cleavage of the C-43 bond in the ethyl radical (~140 kJ/mole). This 
makes it possible to understand why the process leading to the formation of the Se ion is 
preferred of the two possible dissociation processes near the nitrogen atom. 

The ~s ion, formed by the loss of the hydroxyl group, has high intensity in the mass 
spectra of the alcohols. 

In the mass spectra of the ketones there is a peak of low intensity with m/z 252, to 
which the #3 ion evidently coresponds. The high-resolution mass spectra confirm the elemental 
compositions of this ion. 

EXPERIMENTAL 

The mass spectra were obtained on an MXI320 mass spectrometer at 70 eV, and the high- 
resolution spectra were recorded with a resolving power of 6000. 

The synthesis and the structures of the investigated compounds were described in [14, 15]. 
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