in a dose of 1000 TCIDg;, in a volume of 1 ml. The investigated preparations were titrated

by dilution of the culture medium (with 5% hemhydrolyzate) to concentrations of 500, 50, and

5 ug/ml. Corresponding controls of the cytopathogenic activity of the virus, controls of

the medium without the addition of the preparation, and controls of the toxicities of the
investigated substances without the introduction of the virus were set up. The cytopathogenic
activity of the virus in the controls and in the presence of the investigated preparations

was evaluated 24, 48, 96, and 120 h after inoculation of the cell culture.
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MASS SPECTRA QOF LIQUID CRYSTALS.
2.% ESTERS OF ALKOXY-SUBSTITUTED NICOTINIC AND PICOLINIC ACIDS

T. Yu. Samgina, P. A. Sharbatyan, L. S. Shishkanova, UDC 543.51:547.826
N. A. Andronova, A. I. Pavlyuchenko, and V. V. Titov

Esters of alkoxypicolinic and alkoxynicotinic acids are reliably identified by
means of their mass spectra and PMR spectra. While the alkoxypyridoyl cation
in the case of the B esters undergoes fragmentation only with the successive '
splitting out of an olefin via the Mclafferty mechanism and then a CO molecule,
these processes also take place in the reverse order in the case of the a es-
ters. The principal characteristic fragment ions by means of which such com-
pounds in liquid-crystal mixtures can be identified and quantitatively deter-
mined were established.

In a previous study [1] we established the basic principles of the fragmentation of aryl-
alkylpyridines under electron impact and determined the characteristic fragment ions, the
signals of which can be used for the identification and qualitative and quantitative analysis
of similar compounds in liquid-crystal compositions. The present communication is devoted
to the mass-spectral investigation of aryl esters of alkoxy-substituted picolinic and nico--
tinic acids (I-IX), which are also liquid-crystal mesogens.

It is apparent from the PMR spectral data (Table 1) that the signals of the a, B, and
Y protons of the pyridine ring are highly characteristic. The magnetic anisotropy of the
carbonyl group in the case of the esters of nicotinic acid is responsible for deshielding .
of the y protons, and their signal is shifted to weak field (~8.15 ppm). The signal of the
B protons is shifted to weak field (~8.1 ppm) in the case of the esters of picolinic acid.
These data make it possible to reliably distinguish the isomeric compounds.

"The relative intensities of the peaks of the molecular and characteristic fragment ions
are presented in Table 2. In some cases the M' peaks have insignificant intensities; this
is due to facile cleavage of the ester bond, in which a substituted phenoxy radical is elim-
inated in the form of a neutral fragment, and the charge is always retained on the pyridoyl

*See [1] for Communication 1.

Scientific~Research Institute of Organic Intermediates and Dyes, Moscow 103787. Trans-
lated from Khimiya Geterotsiklicheskikh Soedinenii, No. 5, pp. 637-641, May, 1988. Orig-
inal article submitted August 19, 1986.
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TABLE 2. Intensities of the Peaks of the Characteristic Frag-
ment Ions in Percent of the Total Ion Current (I;q)

Compound M+ Fy F, F, F, Fs Z(M*+Fy)
I 58 478 274 1,7 - 0,2 82,9
11 4,6 37,3 33,8 1,8 — 0,3 77,8
I 6,0 41,7 30,8 1,3 —_ 0,6 80,4
v 3,6 34,8 46,5 2,0 — 038 87,7
v 1,8 40,3 379 1,9 — 0.8 82,7
VI 1,7 41,7 33,1 2,4 — 0,6 79,5
Vil 0,4 37,1 43,2 3.9 — 0,2 84,8
VIII 5,0 42,9 9,0 9.6 13,2 — 79,7
IX . 06 34,7 12,2 10,7 6,7 — 64,9
X 0,3 47,7 25,0 3,3 - - 76,3
X1 <01 - 40,7 34,7 29 — — 78,4

fragment (F,), which has high-intensity (35-487) signals. This is a unique fragmentation
process that indirectly characterizes the substituents in the benzene ring of the investi-
gated esters and, in any case, makes it possible to determine their masses. It is therefore
important to note that the character of the substituents markedly affects the stabilities

of the Mt ions: for compounds that contain electron-donor alkoxy substituents (I-IV, VIII)
Wy is 3.6-5.8, it decreases to 1.7 and 1.8 in the case of weak donors, viz., alkyl substitu-
ents (V and VI), and electron-acceptor substituents (VII and IX) decrease it to tenths. We
recorded an M¥ signal in the spectra of all of the investigated compounds (sometimes with

an increase in the voltage of the multiplier); however, one cannot exclude the possibility
that Mt ions cannot be recorded by the electron-impact method for other similar compounds
and that information regarding the phenoxy part of the molecule cannot be obtained from the
m/zyt ~ m/zF difference. For example, in the mass spectrum of liquid-crystal mesogen X,
which is the carbocycllc analog of VII, an M* peak is virtually absent (at the noise level).
In this case different but isomeric, in the pyridoyl part of the molecule (only with respect
to the elementary composition and not with respect to the position of the alkoxy group in
the pyridine ring; see below), compounds will give virtually the same mass spectrum and can-
not be identified. :

A common pathway of the fragmentation of pyridoyl cations F,, which, in all likelihood,
have a quinoid structure [2], is the successive splitting out of a molecule of an olefin (as
a result of the migration of a hydrogen atom via a four-center mechanism [3]) and a CO mole-
cule with the formation of F, and F, ions. Both of these processes are confirmed by corre-
sponding metastable transitions. Attention should be directed to the fact that the relative
intensities of the peaks of the F, ions in the spectra of the esters of nicotinic acids are
significantly higher and the relative intensities of the peaks of the F, ions are significant-
ly lower than in the spectra of the esters of picolinic acids (Table 2) and to the fact that
in the case of the o esters the elimination also proceeds in the reverse direction, which
is also confirmed by peaks of metastable ions. It might be assumed that the F, ions may also
exist in the form of F,' cation diradicals. Then an additional pathway of fragmentation of
the F,' diradicals with the formation of F,' ions (the McLafferty rearrangement) appears in
the case of the esters of nicotinic acids, while in the case of the esters of picolinic acids
the F,' cation diradical can form azirinone structure F,", which determines the elimination
of a CO molecule.

The multipathway character of the processes involving the formation of the F, and F,
ions and their different structures and stabilities determine the indicated differences in
the relative intensities of the peaks of the common ions in the mass spectra of the isomers

(I and VIII).
H—CHR
w2 e Dtn 2 (e

Fy F, (122)* Fy (84)
‘>_ _-CH,=CHE }_ C\= ‘__<:]
Z __.___. 0=xC 0 or o=c¢
4 —
\( cH, ‘&'— : N
F; ll-—CHR ; FZ (122) Fa (94) F; (84)
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N c—m+
Fy

F" "'
Fy (94)

*The m/z values are presented in parentheses.

The formation of F, ions, the peaks of which have rather high intensities only in the
mass spectra of the esters of picolinic acids, is a very important distinguishing mass-spec-
trometric feature that makes it possible to quantitatively determine the concentrations of
the isomers when they are simultaneously present in mixtures by means of a chromatographic
mass-fragmentographic method.

Another substantial difference in the fragmentation of the isomers is the fragmentation
of the Mt ions via a mechanism involving double rearrangement with splitting out of an alken-
vl radical from the alkoxy group of the pyridine ring, which proceeds only in the case of
the esters of nicotinic acids. Fragmentation with double migration of hydrogen atoms to the
charged center in two successive processes and in one step was previously investigated [4,

5] primarily in the case of alkyl benzoates. As a rule, [M — olefin]t* (single migration)
and [M — alkenyl]t (double migration) fragments are formed simultaneously in this case. In
the case of a-alkoxypyridines fragmentation only with double migration of hydrogen atoms has
not been previously noted. It proceeds unambiguously and can be represented by the scheme

(3]
AroocC rj\ Ar00C l XN Arooc\(l —cn, _CR fl

. CH, H (EH
ne? Fy
R R R

\/2
PO

H
M+
It should be noted that a similar fragmentation process is not observed in the case of
alkoxybenzoic acid ester XI.

The examined fragmentation of a-alkoxynicotinic acid esters is also an important dis-
tinguishing feature that makes it possible to distinguish regioisomers in the investigated
series of compounds and also to determine the position of the alkoxy substituent in the pyri-
dine ring.

EXPERIMENTAL

Compounds I-XI were previcusly synthesized [6]. The mass spectra were obtained with
an MKh-1320 mass spectrometer; the ionizing voltage was 50 eV, the cathode emission current
was 0.6 mA, and the temperature was 20-25°C (from the valve). The PMR spectra of solutions
in CDCl,; were recorded with a Tesla BS-467 spectrometer.
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