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Abstract. The novel methods of 6-R-3-(2-aminophenyl)-
2H-1,2 A-triazin-5-ones synthesis by 2-R-[(3H-quinazoline-
4-yliden)hydrazono]-a-carboxylic acid esters hydrazino-
lyss and nucleophylic ceavage of 3-R-2H-
[1,2,4]triazing[ 2,3-c] quinazoline-2-ones are worked out. It
is shown that 2-R-[(3H-quinazoline-4-yliden)hydrazonol-
a-carboxylic acid esters under hydrazinolysis form (3H-
quinazaline-4-yliden)hydrazine or 6-R-3-(2-aminophenyl)-
2H-1,2 4A-triazin-5-ones. The reaction direction depends on
geometric isomerism of corresponding esters.

Keywords.  6-R-3-(2-aminophenyl)-2H-[1,2,4]triazin-5-
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1. Introduction

Hydrazonocarboxilic acids and their derivatives are
representatives of the group of multicenteral reagents,
which are extensvely used in organic synthesis [1]. 2-R-
[(8H-quinazadlin-4-yliden)hydrazono]-a-carboxilic  acids
and their esters are interesting reagents used as precursors
for their functiona  derivatives and 3-R-2H-
[1,2,4]triazino[ 2,3-c]quinazoline-2-ones [2-4]. The authors
demongtrated [2-4], that 3-R-2H-[1,24]triazino[2,3-
clquinazoline-2-ones are formed as the result of
intermediate [4,3-c]lizomers rearrangement, which are
subjected to recydization (Dimrot's rearrangement). The
authors[2] observed an interesting phenomenon: an attempt
of [(3H-quinazoline-4-yliden)hydrazono] carboxylic acid's
amides formation in the presence of CDI leads to the
formation of corresponding amides as wel as 3-R-2H-
[1,2,4]triazing[ 2,3-c] quinazoline-2-ones. It was shown that
in this case an important role in the reaction direction
belongs to geometric isomerism (E-, Z-) of 2-R-[(3H-
quinazaline-4-yliden)hydrazono] carboxylic acids [2]. In
view of the abovementioned facts we decided to conduct
the subsequent investigation of [(3H-quinazoline-4-
yliden)hydrazono]carboxylic acids esters behavior under
hydrazinolysis conditions.

2. Experimental

2-R-[(3H-quinazalin-4-yliden)hydrazono]-a-carbo-
xylic acid edsers (1.1-1.8), 3-R-2H-[1,24]triazin[2,3-
clquinazolin-2-ones (4.1-4.7) were prepared as reported
previoudy [3, 4]. Other darting materiadls were
commercially available and used without additional
purification. All mps were determined in open capillary
tubes in a Thiele's apparatus. *H and *C NMR spectra
were recorded on a Mercury 400 (400 MHZz) spectrometer
with TMS as internal standard in DMSO-d6 solution.
Chemica shifts (0) are given in ppm downfield. J values
are in Hz. Mass spectra were determined on a Varian
1200L instrument (El, 70 eV). LC-MS were determined on
an Agilent 1100 instrument (atmospheric pressure chemical
ionization— APCI).

(3H-Quinazolin-4-ylidene)hydrazine (2.1). To a
solution of 5 mmol of corresponding esters (1.1-1.4) in 15
ml of i-PrOH hydrazine hydrate (0.75 g, 15 mmol) was
added, the resulting mixture was refluxed for 1 h. Upon
coaling a precipitate formed wasfiltered off.

Yidd 95.3-983% (of MeOH), mp 455-457K;
'H NMR: d = 501 (s, 2H, =N-NH2), 7.47 (t, 1H, H-7),
7.53(d, 1H, H-8), 7.71 (t, 1H, H-6), 8.34 (s, 1H, H-2), 8.06
(d, 1H, H-5), 954 (s, 1H, 3-NH); LC-MS: m/z = 161
(MH+), 160 (M), 145 (12), 131 (35), 93 (10), 83 (5);. Andl.
calc. for CgHgN4: C, 59.99; H, 5.03; N, 34.98. Found:
C, 60.02; H, 5.09; N, 35.02.

3-(2-Aminophenyl)-6-R-2H-[ 1,2 4] triazin-5-ones  (3.1-

3.7).

Method A. To asolution of 5 mmol of corresponding
2-aryl-2-[(3H-quinazaline-4-ylyden)hydrazono]acetic  acid
eder (1.5-1.7) in 15 m of i-PrOH hydrazine hydrate
(0.75 g, 15 mmoal) was added, the resulting mixture was
refluxed for 1 h. Upon cooling a precipitate formed was
filtered off and crystallized from DMFH,0.
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Method B. To a suspension of 20 mmol of
corresponding  3-R-2H-[1,2,4]triazino[ 2,3-c] quinazoline-2-
one (4.1-4.7) in 30 ml i-PrOH hydrazine hydrate (5 g, 100
mmol) was added, the resulting mixture was refluxed for
1 h. Upon coadling the mixture was acidified to pH 4-5; a
precipitate formed was filtered off and crystalized from
DMFH,0.

3-(2-Aminophenyl)-6-phenyl-2H-[ 1,2,4] triazin-5-one
(3.2). Yied 41.7 % (method A), 58.7 % (method B), mp
563-565K; 'H NMR: d = 6.64 (t, (1H, J=7.4, H-4 Ph),
6.84 (d, 1H, J=7.4, H-6 Ph), 7.26 (t, J=7.4, 1H, H-5 Ph),
7.72 (d, 1H, J=7.4, H-3 Ph), 7.50 (m, 3H, H-3', H-4', H-5
Ph), 8.14 (d, 2H, J=8.2, H-2' ,H-6' Ph), 9.35 (s, 2H, NHy);
BCNMR: d=109.7 (1-Capr), 1157 (3-Czpr), 117.5 (5-Camy),
128.6 (5-Cepr), 128.6 (3-Copn), 1286 (1-Copn), 128.8 (6-
Csp), 1288 (4-Cgpry), 1289 (6-Cepr), 1289 (4-Cep),
1289 (2-Cepr), 1304 (2-Czpr), 1335 (6-C), 1336 (3-C),
150.6 (5-C); LC-MS: miz = 265 (M"); MS (El): m/z (%) =
=264 (5.1), 215 (5.2), 195 (9), 187 (7), 186 (6.3), 163 (5.5),
161 (28.5), 160 (12.8), 134 (5.1), 133 (29.9), 132 (7.1), 120
(7.6), 119 (51), 118 (100.0), 115 (6), 109 (7.2), 105 (9.1),
104 (11.1), 102 (5.1). Anal. calc. for CisH1N,4O: C, 68.17;
H, 4.58; N, 21.20. Found: C, 68.19; H, 4.58; N, 21.21.

3-(2-Aminophenyl)-6-(4-methyl phenyl)-2H-
[1,24]triazn-5-0ne (3.2). Yidd 28.8 % (method A), 52.2 %
(method B), mp 531-533K; '"H NMR: d =2.82 (s, 3H,
CHy), 6.63 (t, 1H, J=7.4, H-4 Ph), 6.83 (d, 1H, J=7.4, H-6
Ph), 7.26 (t, 1H, J=7.4, H-5 Ph), 7.28 (d, 2H, J=8.2, H-3,
H-5' Ph), 7.69 (d, 1H, J=7.4, H-3 Ph), 8.06 (d, 2H, J=8.2,
H-2',H-6' Ph), 9,16 (S, 2H, NH,); LC-MS: m/z= 279 (M);
MS (El): m/z (%) = 278 (3.2), 171 (17.7), 162 (7.2), 161
(51.5), 133 (36.2), 132 (10.5), 129 (7.3), 119 (41.4), 118
(100), 116 (16.2), 103 (10.6). Anal. calc. for Ci6H14N4O: C,
69.05; H, 5.07; N, 20.13. Found: C, 69.07; H, 5.08; N,
20.11.

3-(2-Aminophenyl)-6-(4-methoxyphenyl)-2H-
[1,24]triazn-5-0ne (3.3). Yidd 33.9 % (method A), 74.8 %
(method B), mp 538-539K; '"H NMR: d =3.82 (s, 3H,
OCHy), 6,63 (t, 1H, J=7.8, H-4 Ph), 6,83 (d, 1H, J=7.8, H-
6 Ph), 7.06 (d, 2H, J=8.8, H-3', H-5' Ph), 7.25(t, H, J=7.8,
H-5 Ph), 7.70 (d, 1H, J=7.8, H-3 Ph), 8.18 (d, 2H, J=8.8,
H-2', H-6' Ph), 9.20 (S, 2H, NH,); LC-MS: nvz= 295 (M);
MS (El): m/z (%) = 294 (5.5), 162 (5.8), 161 (56.2), 148
(14), 134 (14.3), 133 (96.5), 120 (7.9), 119 (71), 118 (100),
105 (18), 104 (13.4), 103 (24.7), 102 (13.6). Anal. calc. for
CieH1aN4O2: C, 65.30; H, 4.79; N, 19.04.13. Found: C,
65.32; H, 4.78; N, 19.09.

3-(2-Aminophenyl)-6-methyl-2H-[ 1,2,4] triazin-5-one
(34). Yield 96.5 % (method B), mp 513-514K; 'H NMR:
d=2.19 (s, 3H, -CHj), 6.60 (t, 1H, J=7.8, H-4 Ph), 6.80 (d,
1H, J=8.1, H-6 Ph), 7.25 (t, 1H, J=8.1, H-5 Ph), 7.71 (d,
1H, J=8.1, H-3 Ph), 844 (s, 2H, NH,); *C NMR: 0=17.6
(CHg), 110.2 (1-Czp), 1157 (5-Cszprn), 1157 (3-Capr),
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1175 (6-Csm), 117.5 (4-Capr), 128.7 (2-Cs pr), 1334 (6-
(), 133.4 (3-C), 150.2 (5-C); LC-MS: myz= 203 (M"). MS
(El): miz (%) = 203 (15.4), 202 (100.0), 161 (12), 133
(27.9), 119 (23.1), 118 (64.8).Andl. calc. for CygH10N,O: C,
59.40; H, 4.98; N, 27.71. Found: C, 59.43; H, 5.01; N,
27.73.

3-(2-Aminophenyl)-6-benzyl-2H-[ 1,2 4] triazin-5-one
(35). Yield 92.4 % (method B), mp 555-557 K; 'H NMR:
d=3.93 (d, 1H, J=6.2, CH,), 6.59 (t, 1H, J=7.8, H-4 Ph),
6.80 (d, 1H, J=7.8, H-6 Ph), 7.22 (t, 1H, J=7.8, H-5 Ph),
7.30 (m, 5H, H-2’, H-3', H-4 H-5, H-6 Ph), 7.60 (d, 1H,
J=7.8, H-3 Ph), 9.12 (s, 2H, NHy); *C NMR: d= 36.7
(CHy), 1099 (1-Camy), 115.7 (3-Capr), 1175 (5-Capy),
126.9 (6-Czpr), 128.6 (4-Capr), 1287 (5-Cepn), 1287 (3
Cepr), 1287 (1-Copr), 129.8 (6-Coprn), 129.8 (4-Copmy),
129.8 (2-Cepr), 129.8 (2-Capr), 1335 (6-C), 137.1 (3-C),
1504 (5-C); LC-MS: miz = 279 (M"). And. cac. for
CisH1N4O: C, 69.05; H, 5.67; N, 20.13. Found: C, 69.09;
H, 5.68; N, 20.17.

3-(2-Aminophenyl)-6-(4-nitrobenzyl)-2H-
[1,24]triazin-5-one (3.6). Yidd 825 % (method B), mp
537-539K; 'H NMR: d =4.10 (s, 1H, CHy), 6.59 (t, 1H,
J=7.8, H-4 Ph), 6.80 (d, 1H, J=7.8, H-6 Ph), 7.23 (t, 1H,
J=7.8, H-5 Ph), 7.60 (m, 3H, H-3 Ph, H-2', H-6' Ph), 8.18
(d, 2H, J=8.0, H-3', H-5' Ph), 9.18 (s, 2H, NH,); LC-MS:
m/z = 324 (M"). Anal. calc. for CigH13NsOs: C, 59.44; H,
4.05; N, 21.66. Found: C, 59.46; H, 4.12; N, 21.72.

3-(2-Aminophenyl)-6-phenethyl-2H-[ 1,2 4] triazin-5-
one (3.7). Yied 59.5 % (method B), mp 465-467 K; *H
NMR: d =2.92 (t, 1H, , J=8.1, CH,CH, Ph), 2.95 (t, 1H,
J=8.1, CH,CH,Ph), 6.60 (t, 1H, J=8.1, H-4 Ph), 6.80 (d,
1H, J=8.1, H-6 Ph), 7.18 (t, 1H, H-5 Ph, J=8.1), 7,24 (m,
5H, H-2', H-3', H-4, H-5', H-6' Ph), 7.60 (d, 1H, J=8.1,
H-3 Ph), 8.80 (s, 2H, -NH,); LC-MS: myz = 293 (M*); MS
(El): miz (%) =292 (56.4), 277 (5.1), 250 (20.1), 249 (23.3),
246 (11.1), 233 (18.1), 231 (16.5), 221 (10.3), 201 (21.9),
194 (14.3), 189 (5.7), 186 (8.5), 174 (5.5), 172 (6.3), 162
(7.0), 161 (15.0), 147 (8.5), 145 (25.5), 144 (25), 143 (11),
134 (9.8), 133 (10), 132 (16.6), 130 (10.1), 119 (70.2), 118
(100), 116 (8.1), 105 (5.4). Anal. calc. for Ci7H16N4O: C,
69.85; H, 552; N, 19.16. Found: C, 69.86; H, 553; N,
19.17.

3. Results and Discussion

Interaction between esters 1.1-1.7 and 5-fold excess
of hydrazine hydrate in acohols has certain peculiarities.
The egser of 2-[(3H)-quinazdline-4-yliden]hydrazo-
nopropionic acid (1.1) in the mentioned conditions forms
(3H-quinazdline-4-yliden)hydrazine (2.1). The dongation
of aiphatic group, at azometine bond on methylene (1.2,
13) or ehylene (14) fragment gives the same
hydrazinolysis product (2.1, Scheme 1). Hydrazinolysis of
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edters 1.5-1.7 yields corresponding 6-R-3-(2-aminophenyl)-
2H-[1,2 4]triazin-5-ones (3.1-3.3, Scheme 3).

According to the literature [5-7], eectron-deficient
heterocyclic systems under the action of C-, O- and N-
nucleophiles undergo cleavage to the azines or azoles
cycles, as well as 3-R-2H-[1,2,4]triazino[2,3-c]quinazolin-
2-ones [3]. We decided to study a possibility of
nucleophilic cleavage for compounds 4.1-4.7 by hydrazine
hydrate with the aim to expand synthetic potential of 6-R-3-
(2-aminophenyl)-2H-[1,2 4]triazine-5-one and to explain
eders 3.1-33 hydrazinolysis mechanism. The results
indicated that interactions of compounds 4.1-4.7 with hyd-

N N
\w NH,-NH,xH,0 \w NH,-NH,xH,0
- —_—
NH NH

2.1 N\NH2 1.1-1.7 N\lN

H.c,00Cc” R
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razine hydrate yieded 6-R-3-(2-aminophenyl)-2H-
[1,2,4]triazine-5-ones (3.1-3.7, Scheme 1). Their formation
was confirmed by LC/MS, eemental analysis, *H and =C
NMR, and mass-spectra data. Based on the obtained facts
we propose the fallowing reaction mechanism of compo-
unds 4.1-4.7 cleavage [1,24]triazino[2,3-c]quinazoline
system at the first stage is subjected to nucleophilic attack
on C-6 atom with pyrimidine ring opening (intermediate
A). Exposure of azometine fragment to additiona
nucleophilic attack yieds 6-R-3-(2-aminophenyl)-4H-
[1,2,4]triazin-5-ones (3.1-3.7, Scheme 2).

N
NH \\l
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-
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| |
N N
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o

1.1, 3.4, 4.4 R=Me; 1.2, 3.5, 4.5 R=CH,Ph; 1.3, 3.6, 4.6 R=CH,Ph-NO,(p); 1.4, 3.7, 4.7 R=CH,CH,Ph;
1.5, 3.1, 4.1 R=Ph; 1.6, 3.2, 4.2 R=Ph-Me(p); 1.7, 3.3, 4.3 R=Ph-OMe(p)
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Such an ambiguous direction of hydrazinolysis
reaction for esters 1.1-1.7 may be explained by the presence
of several dectrophilic centers in molecules (in this case,
the parald attacks by nucleophilic reagent are possible)
and different configuration of [(3H-quinazoline-4-
ylyden)hydrazono]carboxylic acids esters [2]. Thus,
compounds 1.1-14 (E-izomers) undergo pardld
nucleophilic attacks by hydrazine hydrate on sericaly
avalable centers (ethoxycarbonyl group and C-4 of
quinazaline cycle) and form 2.1. Whereas for Z-izomers
(1.5-1.7) a determinant step is nucleophilic attack of N-3-
atom on sterically accessible ethoxycarbonyl group. The
following nucleophilic attack on C-6 aom leads to
pyrimidine cycle cleavage (intermediate B). Additional
nucleophilic attack on azometine fragment allows to obtain
6-R-3-(2-aminophenyl)-2H-[1,2,4]triazin-5-ones  (3.1-3.3,
Scheme 3).

4. Conclusions

In this work the features of interaction between 2-
R-[ (3H-quinazaline-4-yliden) hydrazono]-a-carboxylic acid
eders and 5-fold excess of hydrazine hydrate in acohols
were described. The ambiguous direction of hydrazinolysis
reaction for the above mentioned esters may be explained
by the presence of several eectrophilic centers in molecule
and different configurations of [(3H-quinazoline-4-ylyden)-
hydrazono] carboxylic acids esters. Preparative methods for
synthesis of new 6-R-3-(2-aminophenyl)-2H-[1,2,4]-
triazin-5-ones via hydrazinolysis of corresponding 2-R-
[(8H-quinazdline-4-yliden)hydrazono]-a-carboxylic  acid
edters and nucleophylic deavage of 3-R-2H-[1,2,4]triazino
[2,3-c]quinazoline-2-ones were also proposed.

Alexey Voskoboynik et al.

Acknowledgements

The authors gratefully acknowledge "Enamine Ltd."
(Kyiv, Ukraine) for technical support of thiswork.

References

[1] Perevadov S, Burgart Ya, Sdoutin V. and Chupakhin O.: Russ.
Chem. Rev., 2001, 11, 921.

[2] Kovdenko S., Vaskoboynik A., Karpenko A. et al.: Zh. Org. ta
Pharm. Khimii, 2008, 21, 25.

[3] Karpenko O., Kovalenko S., Chekotylo O. and Shyshkyna S.:
Heterocydes, 2007, 3, 619.

[4] Kovalenko S., Voskoboynik O. and Karpenko O.: Zh. Org. ta
Pharm. Khimii, 2007, 4(20), 54.

[5] Vereschagina N., Postovskii |. and Mertsdov S.: Zh. Obshey
Khimii, 1964, 5, 1689.

[6] Verexchagina N., Postovskii |. and Metsdov S:: Khimiya
Geterocyklicheskih Soyed., 1967, 6, 1096.

[7] Antipenko L., Karpenko A., Kovalenko S. & al.: Chem. Pharm.
Bull, 2009, 6, 580.

CHHTE3 6-R-3-(2-AMIHO®EHL)-2H-[1,2 4]-
TPIA3MH-5-OHIB: MOKJIMBOCTI TA
OBMEKEHHS

Anomauisn. Pospobreno nosuii memoo cunmesy 6-R-3-(2-
aminogenin)-2H-[1,2,4] -mpiazun-5-onie 2iopazunonizom ecmepie 2-
R-[ (3H-xinaszonin-4-inioen)eiopazono) -a-kapbonosux — kuciom, a
maxooic  nyrneoginorum  pozswgeniennsiv  3-R-2H-[1,2,4) mpiazsuno
[2,3-C] xinazonin-2-onis. Ioxkazano, wo ecmepu 2-R-[ (3H-xinazonin-
A-iniden)2iopazomo) -a-kapoonosux  Kuciom nio  Oielo  2iopasumy
2iopamy ymeopiotoms (3H-xinazonin-4-inioen)eiopazumn a6o 6-R-3-(2-
aminogenin)-2H-[ 1,2,4] -mpiazun-5-onu. Hanpsimox pearyii
3anexcums 8i0 2e0MempuyHol 130Mepii 6iONOGIOHUX ecmepig.

Krouosi cnosa. 6-R-3-(2-aminoghenin)-2H-[1,2,4] -mpiazun-
5-onu, ciopasunonis, nykieoginbre posuenieHmsi.





