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1,2,4-Triazines. XI1. Syntheses of

5-Carboxamido-1,2 4-triazines vie an Addition-Oxidation Reaction (1)
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5-Unsubstituted 1,2 4-triazines, when treated with potassium cyanide suspended in moist

. ra . 1 . . . . . .
dioxane afford 5-carboxamido as well as 5,5"-bi-1,2 4-triazinyl derivatives. A probable reaction

sequence is described.

We have recently described some polassium cyanide
catalyzed dimerizations of various 5-unsubstituted 1,2,4-
triazines (1), and proposed the intermediate formation of
the addition compound 2, which, in the presence of water,
forms anion 3 (1). This anion then presumably attacks a
[,2 4-triazine molecule nucleophilically at Cs to form,
after air oxidation, 5,5"-bi-1,2 4-triazinyls (4) (sce Scheme
h.

Thus, one might predict that, in the absence of water,
the addition compound 2 would be the sole product
formed, and, upon hydrolysis with water, would be con-
verted 1o a 4,5-dihydro-5-cyano-1,2 4-triazine (8). This
compound should be readily air oxidizable to the corres-
ponding 5-cyano-1,2 4-triazine.

This note describes our initial results of a study di-
recled towards examining the validity of these con-
siderations.

When any one of the 1,2 4-triazines, 1a-d, was added to
a suspension of potassium cyanide in dioxane, and the
mixture was heated under reflux for 5 hours, none of the
organic starting material was left and two products (as
determined by TLC) were obtained. These materials
were readily separated by preparatory-scale tle to afford
the dimers, 4a-d, along with compounds whose elemental
analyses and mass spectrometric molecular weights identi-
fied them as carboxamido derivatives of the reactant
1,2 4-triazines (1a-d). Thus, the probable intermediate
cyano-1,2 d-triazines were hydrolyzed to the carboxamido
derivatives.

The question as to whether the carboxamido grouping
is at Cs or Cg can be resolved by the observations that
the 6-methyl derivative 1c affords a carboxamido de-
rivative, and that compound 6d shows proton-proton
coupling (.]3,6 = 1.8 hz), typical for J3 ¢ coupling in
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Elemental Analyses

Compound No. (Mol. formula) %C
4a (CgHgNg02) 43.63
6a (C5“6N4()2) 38.96
4b (CgHgNgS3) 38.10
6b (CsHgN408) 35.29
4c (CioH12NgS,) 42.85
6¢ (CellgN408) 39.13
4d (CeH14Ng) 44.99
6d (CalaN40) 38.70

Caled. Found

%1 %N % %I %N

3.00 38.13 43.34 3.07 37.91
3.89 36.36 38.97 3.99 36.28
3.18 33.33 38.23 3.05 33.15
3.52 32.94 35.29 3.53 32.86
4.28 30.00 42.97 4.41 30.18
4.34 30.43 39.16 4.39 30.18
2.51 52.49 44.77 231 52.26
4.03 15.16 38.57 3.92 45.28

TABLE 1

Preparative and Spectral Data of Some 5-Carboxamido-1 2 A-riazines
and 5.5'-Bi-1 2 4-triazinyl Derivalives (ab)

Starting Material (¢)

(Compound No.) Compound No.

Ta g
1b g
1c g:::
1d gg

Products

% Yield M.P. Recrystallization solvents
58.7 175-176.5° McOll

19.7 1735-175° CHCly

618 168.5-170° MeOH

21.4 180-181.5° CHCly

52.4 116.5-118° n-Cellya

17.9 124-126° nCellya

65.6 210-212° Eton

18.3 133-135° CHCl

(a) All reaction products gave the correct elemental analyses and mass spectrometric molecular weights. (b) The chemical shifts of Hg
for compounds 6a, b and d are 7,0.31,0.38,0.02, respectively. The chemical shift of H3 in compound 6d is 7, 0.46 with J3 ¢ = 1.8 hz.
(¢) The starting materials were prepared according to the procedures described in references 4-0.

. . .
1,2 4-triazines (2,3).
amido derivatives are 5 carboxamido-1,2 4-triazines (6a-d).

Thus, as expected, these carbox-
) I 9

These results not only confirm our carlier mechanistic
proposals, but also offer a new and unique route o the
otherwise almost inaccessible 5-functionally substituted
1,2 4-triazines.

Further studies of the general applicability of this
addition-oxidation reaction to other heterocyclic systems
(e.g. quinazolines, pteridines, substituted pyrimidines) are
in progress.

EXPERIMENTAL (5)

General Procedure.

To a boiling suspension of finely ground potassium cyanide
(1.0 g.) in 20 ml. of moist (3% water) dioxane was added (during
a period of 1 hour) the appropriate 1.2 4-triazine (3 mmoles)
dissolved in 15 ml. of dioxane. The mixture was then heated
at reflux for 5 hours and the inorganic material was removed by
filtration. The filtrate was concentrated to 5 ml. and applied to a
preparative scale tle plate (neutral, grade VI alumina) and the
plate was developed with a 1:1 mixture of chloroform-benzene,
The two yellow bands were removed and eluted from the alumina

with ethyl acetate. Evaporalion of the eluates to dryness afforded
the products (see Table 1), after recrystallization from the solvents
indicated in Table 1.
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