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Abstract - The presence of cateeholic ions in the mass spectra of 5- 
substituted 2 , 2 - d i m e t h y l - 1 . 3 - b e n z o d i 0 ~ 0 1 e s  is proved to originate from 

a primary decomposition process analogous to that observed for 2,Z-di- 

substituted 1.3-benroxathioles. 

INTRODUCTION 

It is well known that 2.2-disubstituted 1,3-benrodioxoles are easily synthesized by 

reaction of catechol with ketones1, as indicated by the following equation. 

The chemical cleavage of ethereal bond obtained by the action of Grignard reagents 

an these compounds, leads to a mixture of catechol, alkanes, alkenes and other minor 

2 unidentified pro.duets . 
The mass spectrometric behaviour of these compounds has been already studied by 

Brophy et.3 By means of exact mass measurements the compositioo C6H602 was 

found for ions at-& 110 (the most abundant ions in the mass spectra) and metasta- 

ble analysis indicated that these are formed, at least in part, from the molecular 
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ions of the benzodioxoles under study. A similar process has been observed by us 

4 
for 2,2-disubstituted benzoxathioles . In that c a s e  the presence of 2-hydroxy- 

bensenthiol ions was proved by eallisional activation5 experiments and an analogy 

with the chemical degradative processes was also underlined. 

In the present paper the mass spectrometric behaviour of six 5-substituted 2.2-di- 

methyl-1.3-benrodiaxole~ (1 -9  is described and discvseed in detail with the aid 
- o f  B/E and B 2 / ~  linked scans6 and collisional activation experiments for structure 

investigations. 

EXPERIMENTAL 

Mess spectra were run on a VG Micromass ZAB-ZF instrument operating at 70 eV (200 

A Samples were introduced y& all glass heated inlet system at 150DC; the 

2 
source temperature was 200•‹C. Metastable ions were detected by B/E and B IE linked 

6 
scan techniques . Collisional activation (CA) spectra were obtained with 7 keV 

ions colliding with air in the second field free region. Compounds 1 to 5 were 
1 analytically pure samples synthesized as described previously in the literature . 

RESULTS AND DISCUSSION 

The 70 eV mass spectra of compounds 1 to 6 are reported in the table. " 
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As it can be observed, only three intense ions are present, due to M+'. M - c H ~ ~ +  

and R C ~ H ~ O J + .  epecies. BIE linked scans show the following fragmentation pattern, 

valid far compounds 1 to 5 only. 

Compound 5 shows a primary loss of kefene giving rise to ions at m/z 165 which 

undergo a similar fragmentation of the molecular ions of 2 .  
The process due to C3H4 10.8 is very favourable, on the contrary to what observed 

4 for 2.2-disubstituted 1.3-benzoxathioles , and w e  have thought interesting to 

deepen it. First of all it must be underlined that the formation of RC6H6021+' 

ions from benzodioxoles in EI conditions is a primary decomposition process invol- 

2 
ving the hydrogen atoms of both the 2-methyl groups. This is proved by B IE linked 

scans on these ions ( s e e ,  for example, figure 1) which indicate the only precursor 

of these species to be the corresponding molecular ions. 

Secondly . the structure of these ions corresponds to that of 4-substituted 

catechals, a s  proved by collisional activation experiments ( s e e ,  for example, fig. 

2 ) .  



2 Figure 1. B I E  l i n  lre d scan spectrum of mlz 110 ion originating from M+' of 

Figure 2. Collisional activation spectrum of m/z 110 ion originating from M" 

of compound 1, identical to that of M" of catechol. 

Then w e  Suggest for the formation of these ions the following mechanisms: 

Analogously to the 1.3-benzoxathioles, the four center mechanism is suggested by 

the Presence of a wide metastable peak corresponding to this transition in the 
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MIKE spectra of these compounds. 

Finally, the primary CH ' loss leads to a very stable cation. It is to underline 3 
7 

how this cation is stable in solution chemistry also, as reported in literature . 
giving a good correspondence between the data obtainable by mass spectrometry and 

those of solution chemistry. 
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