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The Preparation of Certain New Diphenyl and bis(2-Pyridyl)as-triazines (1)

Francis H. Case

Chemistry Department, Temple University

In a previous communication (2) were described
certain 3-(4-substituted phenyl)-5,6-diphenyl and -bis
(2-pyridyljas-triazines containing the ferroin group, which
were prepared by treating the hydrazidines (picolinimidic
acid hydrazides) of certain 2-cyanopyridine derivatives
with benzil or 2,2'-pyridil, respectively.  These all
contained the ferroin group (=N-C-C-N=) and the majority
of them yielded a red chelate with Fe(II).

It seemed of interest to use as the diketone in this
reaction an unsymmetrical compound, such as l-phenyl-2-
(2-pyridyl)ethanedione, C4Hs COCOCsH4N. This could
yield either I or II on treatment with a substituted
picolinimidic acid hydrazide.
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It is possible to distinguish between the two possible
structures by identifying the iron(Il) chelate formed by the
product. An examination of spatial models reveals that
compounds of structure 1 are capable of acting as
terdentate ligands to yield iron(Il) chelates in which the
ratio of Fe to ligand is 1 to 2. Compounds of structure II,
however, are incapable of acting as terdentate ligands but
can act as bidentate ligands to yield an iron (II) chelate
with three ligands per Fe(1I). The identities of the iron (I1)
chelates formed by the products, where R is hydrogen,
methyl or phenyl, were determined spectrophotometrically
by the method of continuous variations (3). In each case
the ratio of ligand to Fe was 3 to 1, indicating structure I1.
Absorption characteristics for the intensely magenta
colored iron(1l) chelates are given in Table I. In no case

was it possible to isolate the isomer having structure I.

1-Phenyl-2-(2-pyridyl)ethanedione (4) was prepared by
the action of selenium oxide on 1-phenyl-2-(2-pyridyl)-
ethene (5).

CgHgCH=CH N/
N

In addition to the above as-triazines two as-triazines
containing hindered ferroin groups were prepared. These,
like neocuproin (11}, would be expected to form chelates
with Cu(l) but not with Fe(lI).

N~
|
= N//N ~
I ) T
CeHs N N I\
N_~
"

In this category are 3-(6-methyl-2-pyridyl)- and 3-(6-
phenyl-2-pyridyl)-5,6-diphenyl-as-triazine (IV). Also pre-
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INTI B pared were 3-(6-methyl-2-pyridyl)- and 3-(6-phenyl-2-
= Q &4 < pyridyl)-5,6-bis(2-pyridyl)as-triazine (V). In these com-
S o —e pounds a new ferroin group is created and chelation with
T &N <L Fe (II) may occur.
5 = R The preparation of the above compounds involved
O %’ S.ﬁ o condensation of the picolinimidic acid hydgazides of
= Re e S 6-methyl and -phenyl-2-cyanopyridines (6,7) with benzil
_:‘ and 2,2'-pyridil, respectively. Tests on the chelating
& 2 ©e properties of these as-triazines will be made by Dr. Schilt.
S
z EXPERIMENTAL
2 - 4 89
_8 < < < General Method of Preparation of 3-(Substituted-pyridyl)-5-phenyl-
E: o n o 6-(2-pyridyl)as-triazines.
© N W
o e N A mixture of equimolar proportions (not to exceed 0.01 molar)
of substituted picolinimidic acid hydrazide and 1-phenyl-2-(2-
pyridyl)ethanedione in 25 ml. of ethanol was heated at reflux for
é one hour. The solid separating on cooling was removed by
o 5 Z"’ Z" Z"’ filtration, dried, and crystallized from the solvent indicated in
= E: g « w o= Table 1. From the filtrates no other isomers could be isolated.
) - - -
‘é 'g L;é’ E@ Io :1,:,, 6-Methylpicolinimidic Acid Hydrazide.
Q - - o (s}
2 = o (SR A mixture of 2 g. of 6-methyl-2-cyanopyridine, 3 ml. of
= > ethanol and 5 ml. of 95% hydrazine was stirred at room temperature
& T for 3 hours. After standing over night, 7 ml. of water was added to
: - o oo
N S © = = 8 the clear solution, which was then extracted with ether. Removal
_ © & 2= o P of ether and crystallization from benzene yielded 2.2 g. (88.0%) of
- E» -8 ey U OUR crystals melting at 112-113°,
=4 3 zn 7 é = b Anal. Caled. for C;H;oN4: C, 56.00; H, 6.67; N, 37.31.
Z = 2 < Found: C,56.33; H,6.75; N, 37.28.
S * £S5 £
s
= S~ ? < = 6-Phenylpicolinimidic Acid Hydrazide.
S = -
.'E = % o L) 3 513 A mixture of 2.5 g. of 6-phenyl-2-cyanopyridine, 6.2 ml. of
= Ok £ = 95% hydrazine and 4 ml. of ethanol was allowed to stand over
~ = = night. The precipitate which separated after addition of water was
E g dried and crystallized from benzene, yielding 2.5 g. (86.3%) of
= ) s o = pure product melting at 113-114°,
2 RS - g ] g Anal. Caled. for Cy,H;2Ng: C, 67.92; H, 5.66; N,26.40.
I - i @ £ Found: C,68.04; H,5.86; N, 26.38.
o\%/ 2 3-(6-Methyl-2-pyridyl)-5,6-diphenyl-as-triazine.
= ¢ o BB g A mixture of 0.8 g. of 6-methylpicolinimidic acid hydrazide,
1 5= = - 1.2 g. of benzil and 25 ml. of ethanol was heated at reflux for 2
5'5' % E = 5 o hours. After removal of one-half of the solvent by evaporation,
<4 <= e = followed by cooling, the as-triazine separated out. Crystallization
5 from benzene-petroleum ether yielded 0.5 g. (29.4%) of pure
2 product melting at 154-155°.
&) 2 e g Anal. Caled. for CoHygNg: C, 77.74; H, 4.98; N, 17.27.
“oo= aa = Found: C,78.02; H,5.05; N, 17;36.
o o v
= ey N o § 3(6-Phenyl-2-pyridyl)-5,6-diphenyl-as-triazine.
"g A mixture of 0.8 g. of 6-phenylpicolinimidic acid hydrazide,
- 0.8 g. of benzil and 25 ml. of ethanol was heated at reflux for 1
_% = 5 hour. On cooling crystals separated. Crystallization from ethanol
= E = yielded 1.2 g. (80.0%) of pure product melting at 163-164°.
= 2 5 Anal. Caled. for CogH1gNg: C, 80.78; H, 4.70; N, 14.50.
~ ey E  Found: C,81.17; H,4.82; N,14.38.
— - L )
TE -,,? %“ g 3-(6-Methyl-2-pyridyl)-5,6-bis(2-pyridyl)as-triazine.
Tt
= E ’S_ — A mixture of 0.5 g. of 6-methyl picolinimidic acid hydrazide,
] < <H = 0.75 g. of pyridil and 16 ml. of ethanol was heated at reflux for 1
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hour. After removal of ethanol, the residue was crystallized from
benzene-petroleum ether. The yield of pure product melting at
139-140° was 0.7 g. (63.6%).

Anal. Caled. for C19H 4Ng: C, 69.94; H, 4.29; N, 25.77.
Found: C, 69.54; H, 4.37; N, 25.87.

3-(6-Phenyl-2-pyridyl)-5,6-bis(2-pyrid yl)as-triazine.

A mixture of 1 g. of 6-phenylpicolinimidic acid hydrazide, 1 g.
of pyridil and 25 ml. of ethanol was heated at reflux for 1 hour.
The precipitate which appeared on cooling was separated by
filtration, and crystallized from ethanol, yielding 1.7 g. (77.8%)of
as-triazine melting at 175-176°

Anal. Caled. for C,4H1gNs: C, 74.23; H, 4.12; N, 21.65.
Found: C,74.22; H, 4.25; N, 21.63.

Spectrophotometric Studies.

The absorption characteristics and the identities of the iron(II)
chelates were determined by Dr. A. A. Schilt. For a description of
procedural details and of the reagents employed, an earlier
related paper (8) may be consulted. Maximum formation of the
magenta colored chelates occurs over the pH range from 4 to 7.
Solubility is provided by use of ethanol-water mixtures. Extraction
from aqueous solution into iscamyl alcohol is quantitative. The
continuous variation studies were performed following the pro-
cedure of Vosburgh and Cooper (3).
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