SYNTHESIS OF PYRIDO([1',2':4,3]1-8s-TRIAZOLO[1,5-a]-
PYRIMIDINIUM SALTS
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Pyridofl',2':4,3]~s-triazolo{1,5-a]pyrimidinium perchlorates were obtained by the condensa-
tion of 3~amino-s-triazolo[4,3-a]pyridinium perchlorate with g -diketones, g ~chlorovinyl
ketones, g -chlorovinyl aldehydes, and 1,1,3,3-tetraethoxypropane. Unsymmetrical g -di-
ketones, g -chlorovinyl ketones, and g -chlorovinyl aldehydes in this reaction give mixtures
of isomeric products that differ with respect to the position of the substituents in the
pyrimidine ring. The structures of the reaction products and their ratios in the reaction
mixture were determined by means of the PMR spectra. '

Salts of nitrogen heterocycles containing an amino group in the 2 position relative to the ring-nitrogen
atom react with g -diketones, g -chlorovinyl ketones, g -formyl ketones, and their acetals with closure of
the pyrimidine ring and formation of the corresponding pyrimidinium salts with a bridge nitrogen atom
[1-4]. In the present investigation, we used the perchlorate salt of 3-amino-s-triazolo[4,3-a]pyridine for
this reaction and obtained a number of pyrido[1',2':4,3]-s-triazolo[1l,5-a]pyrimidinium perchlorates with

structures II and III,
7 SN —— N\ R*
CN[—\NF * c n R CO7
Hcio, x/('< :m< N\ R
R”

X =0H, CI "l a0,

When R’ and (or) R"are CHg, the condensation products give polymethine dyes. The II and III struc-
tures were confirmed by PMR spectra. The chemical shifts of the methyl groups in the 2 and 4 positions
differ substantially. We assigned the large chemical shift to the methyl group in the 4 position, since it
has been demonstrated that a methyl group in the o position relative to the quaternary nitrogen atom in
similar pyrimidinium compounds has a larger chemical shift than the y -methyl group [2]. On the basis of
this assignment, one can readily determine the structures of the products of condensation with unsym-
metrical components. The PMR spectra were first recorded for the crude reaction products; the ratio of
isomers in the mixture thus reflected the direction of the condensation reaction. Mixtures of isomers that
differ with respect to the position of the substituents in the pyrimidine ring are most often formed in this
case. l1-Ethoxyacetylacetone forms a mixture with predominance (60%) of the isomer with the methyl group
in the v position, while benzoylacetone forms only this isomer. Methyl g -chlorovinyl ketones form a
mixture of isomers with predominance (75%) of the isomer with a methyl group in the @ position, phenyl g -
chlorovinyl ketone forms one isomer with a phenyl group in the ¢ position, while 3-chloro-2-buten-1-al
and 3-chloro-2-methylbuten-2-al form isomers with a methyl group in the @ position with a small amount
(10%) of isomeric salts. Isomers containing a methyl group in the 4 position were isolated in pure form
from the crude products by recrystallization.

In addition to the chemical shift of the methyl groups in the 2 and 4 positions, we also used the dif-
ference in the spin—spin coupling constants of the 2,3- and 3,4-protons in the pyrimidine ring to establish
the structures of the isomers. Just as in other similar systems [5], JH,H, = 5 Hz, and JH,H, = 7 Hz. For
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the pure product of condensation of I with methyl g ~chlorovinyl ketones we have ¢ H, = 2.82 ppm (the sig-
nals of the methyl groups for the product of the condensation of acetylacetone are 2.72 and 2.59 ppm), and J
of the pyrimidine protons is 5 Hz; the methyl group is consequently in the 4 position. On the basis of the J
values of the pyrimidine protons (5 Hz), it was established that the product of condensation with phenyl g -
chlorovinyl ketone has structure Il ®R" = Ph, R =R' = H).

Methyl g -chlorovinyl ketone and the isomeric g -chlorovinyl aldehyde form primarily the same isomer
in the reaction under consideration. This apparently can be explained by different reaction mechanisms:
the g ~chlorovinyl ketone initially alkylates primarily the amino group in I followed by ring closure with
water evolution; the carbonyl group proves to be more active in the g -chlorovinyl aldehyde and, as a result,
an azomethine forms and is subsedquently cyclized.

Unsubstituted pyrido[1',2':4:3]-s-triazolo[1,5-a]pyrimidinium perchlorate (I, R =R' =R" = H) was
obtained by the condensation of III with 1,1,3,3~tetraethoxypropane.

The compounds of the IV type that we obtained are presented in Table 1,

EXPERIMENTAL

The PMR spectra of trifluoroacetic acid solutions were determined with a Varian A-60A spectrometer,
The chemical shifts are presented in the § scale with respect to tetramethylsilane,

Condensation of 3-Amino-s-triazolo[4,3-a]pyridinium Perchlorate () with g-Diketones. A mixture
of I, prepared according to the method in [6], and the diketone in a molar ratio of 1:1.3 was heated at 110-
115° for 20-30 min, and the product obtained on cooling was triturated with ether and crystallized from al-
cohol.

Condensation of I with g8 -Chlorovinyl Ketones (@in analogy with [3]}). A 0.01-mole sample of I was dis-
solved in alcohol, and 1-2 ml of 42% HCIO, and 0.02 mole of the ketone were added. The mixture was al-
lowed to stand for 2 to 3 days at room temperature, and the precipitate was removed by filtration, washed
with alcohol, and crystallized from alcohol or aqueous alcohol,

Condensation of I with g -Chlorovinyl Aldehydes. A 0.02-mole sample of the aldehyde was added to a
solution of 0,01 mole of I in the minimum amount of alcohol, and the mixture was allowed to stand overnight.
The precipitate was removed by filtration and crystallized from alcohol.

Condensation of I with 1,1,3,3-Tetraethoxypropane. A 1-g (4.3 mmole) sample of I was dissolved by
heating in the minimum amount of alcohol, and 1.5 ml of 1,1,3,3-tetraethoxypropane was added. The mix-
ture was heated on a water bath for 30 min, and the precipitate that formed from the hot solution was
crystallized from water.
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