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The mass spectra of some substituted thiophene-2-carboxanilides at 70 eV are reported. The primary
degradation reaction of these compounds involves cleavage of the amide bond, followed by elimination of
CO. The effect of substituents on the mass spectra are related by the Hammett equation. The correlation

against ¢ and ¢* is poor.
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The mass spectra of thiophene (1) and its derivatives
(2-11) have been widely discussed but no investigation of
substituted thiophene-2-carboxamides has been reported.
Recently we studied the electron impact mass spectra of
some 5- and 3-substituted thiophene-2-carboxamides (12).
Now we report the 70 eV eleciron impact mass spectra of
some thiophene-2-carboxanilides of types I and II, in
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order to study the effect of the heteroatom and the substi-
tuents on the fragmentation.

Results and Discussion.

The mass spectra of compounds of types I and II are
listed in the Table. Inspection of the spectra reveals
analogies with the fragmentation patterns of benzanilides
(13) and toluanilides (14). The mass spectra show the
following fragmentation steps (Scheme).
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General Fragmentation Pathway of Substituted
Thiophene-2-carboxanilides
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The primary main degradation reaction of these hetero-
cyclic carboxanilides involves cleavage of the amide bond,
followed by elimination of CO. In compound IIl the
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elimination of CO is preceded by loss of the substituent Y,
while in compound Ilc the primary degradation reaction is
followed by loss of a methyl radical producing the
[C,H,0,S]* radical ion, which then loses two molecules of
CO in successive steps to give a [C,H,S]*" radical ion.

The amide bond cleavage produces either the
[C,H,SCO]* ion or the [Y-C,H,SCOJ* ion which always
comprise the base peak. These degradation routes are
substantiated by observation of the appropriate
metastable transitions.

In substituted thiophene-2-carboxamides (12), the
molecular ions are very intense and in many cases make
up the base peak. The replacement of a hydrogen atom in
the CONH, group with a phenyl group reduces the intensi-
ty of the molecular ions. Analogous behaviour is shown by
the corresponding benzene derivatives (13).

In aromatic systems the effect of substituents on mass
spectra has been related by the Hammett equation (15).

H,SCO* C,H,SCo*
The plots of log Z/Zo (Z = [C“_[;TSC]_] ;Zo = [C.H,

M* L

corresponding to step 1 for compounds of type I against ¢
(r = 0.82; ¢ = 0.64) and o* (r = 0.72; ¢ = 0.40) are
reported in Figures 1 and 2, respectively. The correlation
is poor. The positive g-values of this step of the fragmenta-
tion are as expected since eleciron withdrawing substi-
tuents accelerate step 1 while electiron donating substi-
tuents retard the reaction. The g value is similar to that of
toluanilides (14) and acetanilides (16). No effect of the
substituents on step 2 is observed (Table) as is found in
phenyl p-toluates and toluanilides (14).

A feature shown by meta-derivatives of series I is the
presence of weak peaks corresponding to [M — 33J", pro-
bably due to HS" loss, except for Ii, where the [M — 33]
ion is absent. This loss is substantiated by the appropriate
metastable peak.

The mass spectra of Ia and Ib (Figures 3 and 4) show a
strong difference. The mass spectrum of Ia shows an in-
tense peak at m/e 107 (relative intensity 55 %), correspond-
ing to the [H,N-C,H,-NH]* ion, while the corresponding
peak in compound Ib amounts to only 1% of the base
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Figure 1. Relative intensities of the C,H,SCO"* ion in substituted thiophene-2-carboxanilides (I} against o values.
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Figure 2. Relative intensities of the C,H,SCO"* ion in the substituted thiophene-2-carboxanilides (I) against o* values.
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Figure 3. Mass spectrum at 70 eV of 4"-amino-thiophene-2-carboxanilide Ia.
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Figure 4. Mass spectrum at 70 eV of 3'-amino-thiophene-2-carboxanilide Ib.
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Figure 5. Relative intensities of the Y-C,H,SCO" ion
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in 5-substituted thiophene-2-carboxanilides (II) against ¢ values.
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Table

E. I. Mass Spectral Data (70 eV) of Thiophene-2-carboxanilides (% Relative Intensity)
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Figure 6. Relative intensities of the Y-C,H,SCO* ion in 5-substituted thiophene-2-carboxanilides (II) against ¢* values.
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peak. This difference may be ascribed to the stabilization
due to the amino group in the para position in compound
Ia.

[-CHSCOT ,  [CHSCOY, |
T M
corresponding to step 1 for compounds of type I against o
(r =0.80; ¢ = —0.22) and ¢* (r = 0.80; ¢ = —0.14) are
reported in Figures 5 and 6, respectively. We considered
the 2- and 5-positions to be para-like and then we used o,
and ¢, values. In this case too the correlation is poor. The
o values indicate that in compounds of type II there is a
negligible substituent effect and the values are opposite in
sign to those of compounds of type I as is observed in

substituted benzophenones (17).

The plots of log Z/Zo (Z =

EXPERIMENTAL

The thiophene-2-carboxanilides were prepared by condensation of the
appropriate acid chlorides with para and meta-substituted anilines in
benzene (18-19). The low resolution mass spectra were recorded on a
LKB 9000 S spectrometer with ion source ca 250°, using the direct inlet
probe technique at an ionizing voltage of 70 eV.
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