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Mass Spectral Fragmentation Pattern of 2,2"-Bipyridyls.

Part 1.
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The mass spectrum of 2,2"-bipyridyl (I) has been
reported and a fragmentation pattern suggested (1)
although few metastable transitions and no high resolution
mass measurements were obtained to support the proposed
decomposition scheme. We have re-investigated its mass
spectrum as a preliminary to the study of a series of
substituted 2,2 -bipyridyls. Our results show that some of
the suggested fragmentations are incorrect and that the
decomposition of 2,2"-bipyridyl in the mass spectrometer
is more complex than previously supposed.
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The most intense peak in the mass spectrum of 2,2
bipyridyl is due to the molecular ion (Figure). The second
most intense peak (42% of the molecular ion) at mass
155 results from loss of H' to give the C;oH7N;, jon,
This result recalls the similar predominance of the
molecular ion and the M-1 species in the mass spectrum of
biphenyl (2).

The peak at mass 130 was considered by the Russian
group (1) to result from the loss of C;H, from the
molecular ion to give a CgHgN, species depicted as a
naphthyridine molecular ion. Accurale mass measure-
ments of this peak, however, show that it is made up of
two components. The principal component (10% of the
molecular ion) has empirical formula of CoHgN due to
loss of CN” from the molecular ion. It is depicted as being
due to the quinolinium ijon. A small peak (2% of the
molecular ion) corresponds to the formula CgHgN,
resulting from loss of C,H, from the molecular ion.

The peak at mass 129 (20% of the molecular ion)
corresponds to loss of neutral HCN from the molecular
ion to give the Cg H,N*" species in agreement with the
Russian group (1).
quinoline molecular ion. The peak at mass 128, CoHe N,
(23% of the molecular ion) can result from loss of "
from the quinoline molecular ion. A strong metastable

It is considered to be due to the

transition is present, however, which is due to the loss of

HCN from the C;oH;N, ion giving the CoHgN species.
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This indicates that the ion CoHg N arises from more than
one source.

There is a cluster of small intensity peaks (2-3% of the
molecular ion) of mass 101-104 in the spectrum of 2,2'-
bipyridyl. These are due to the loss of C3 Hy or HCN from
higher mass species as indicated in the Scheme. In most
cases appropriate metastable transitions were observed.

The strong peak at mass 78 (22% of the molecular
ion) is made up of contributions from the M*t species
and the Cs 11, Ntion presumably formed by rupture of the
central bond of 2,2 -bipyridyl.

Table 1
High Resolution Data for 2,2'-Bipyridyl
Observed Mass

m/e Elemental Composition Calculated Mass

130 CgHgNa 130.0532 130.0531
130 CoHgN 130.0654 130.0657
129 CoHyN 129.0579 129.0578
128 CoHgN 128.0499 128.0500
104 CelaN, 104.0371 104.0374
103 C,HgN 103.0423 103.0422
102 CgHg 102.0470 102.0469
101 CgHs 101.0390 101.0391

78 CsHgN 78.0345 78.0344

77 CsH3N 77.0263 77.0265

77 CeHs 77.0394 77.0391
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Table 2
Metastable lons Present in the Mass Spectrum of 2,2'-Bipyridyl
Initial lon Resultant ton Transition Calculated Found Fragment
m¥ m* Expelled
C1oHgN, ColtgN 156 — 130 108.3 108.2 CN
CrollgN, CyllgN, 156 — 130 108.3 108.2 C,H,
CiolgN, CollsN 156 — 129 106.7 106.6 HCN
CiollsN, CollgN 155 — 128 105.7 105.8 HCN
CollgN, ClIgN 130 > 103 81.6 81.6 HCN
CoH4N Cgllg 129 = 102 80.7 80.7 HCN
ColIgN CgHs 128 = 101 79.7 79.8 HCN
CellaN, Csl3N 104 > 77 57.0 57.0 HCN
a0 The elemental composition of all the jons depicted in
100 = . . .
the Scheme was in accord with high resolution data
(Table 1). The loss of the components, depicted in the
807 Scheme by an asterisk, was supported by the observation
of the appropriale metastable transitions.
§ “7 EXPERIMENTAL
5 a0 153 The mass spectra were determined with an A.E.l. MS-30
mass spectrometer.  The sample was analysed by a direct
} - insertion probe at an ionising current of 70eV. The ion source
ol 51 s 120 temperature was 60°, Elemental compositions were obtained by
Sy . . AL the peak matching method.
. » o s l ) 2,2'-Bipyridyl was analytically pure.
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Figure. Mass Spectonm of 2.2 Bipyridyl

The peaks of mass lower than 78 in the spectrum are
typical of those obtlained from pyridine and quinoline (3)
and do not require comment apart from the peak at mass
77 (3% of the molecular ion). This peak was considered
by the Russians (1) to be due to the CgHs*ion. Accurate
mass measurements reveal that the principal component of
the peak at mass 77 is due to the CsH3N* species which
is formed from the CgHaN,* species (mass 104) by loss
of HCN. The CeHg ' ion is present in only very small

amounts  (less than 1% of the molecular ion).
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