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The synthesis of 6-chloro-(dichloro-, trichloro)methyl-3-R-6,7-dihydro-2H-

[1,2,4]triazino[2,3-c]quinazolin-2-ones and their modification under the action of

nucleophilic and/or basic reagents are described in this article. It was shown that

6-chloro-(dichloro-, trichloro)methyl-3-R-6,7-dihydro-2H-[1,2,4]triazino[2,3-

c]quinazolin-2-ones can be prepared by cyclocondensation of 3-(aminophenyl)-6-R-1,2;4-

triazine-5(2Í)-ones with chloro-(dichloro-)acetaldehyde or chloral hydrate. The reactivity

of the synthesized compounds toward nucleophilic base morpholine and non-nucleophilic

base diisopropylethylamine (DIPEA) under different conditions was studied. It was shown

that the prepared compounds under the action of morpholine and/or DIPEA can be

converted into the products of substitution, elimination or elimination followed by

isomerization and substitution. Refluxing of 6-(chloromethyl)-3-R-6,7-dihydro-2Í-

[1,2,4]triazino[2,3-ñ]quinazoline-2-ones with equimolar quantity of morpholine and 10%

excess of DIPEA in ethylene glycol monoethyl ether (EGEE) yielded the products on

N-alkylation. 6-(Morpholinomethyl)-3-R-2H-[1,2,4]triazino[2,3-ñ]quinazoline-2-ones

were obtained by heating of 6-dichloromethyl-3-R-6,7-dihydro-2Í-[1,2,4]triazino[2,3-

ñ]quinazoline-2-ones with five-fold excess of morpholine in EGEE. Reaction of 3-R-6-

(trichloromethyl)-6,7-dihydro-2H-[1,2,4]triazino[2,3-ñ]quinazolin-2-ones with three-fold

excess of DIPEA in EGEE yielded 3-R-2Í-[1,2,4]triazino[2,3-ñ]quinazoline-2-ones. The

physicochemical and spectral characteristics of the prepared compounds were determined

and discussed.
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Introduction

Heterocyclic compounds with halogen-
substituted alkyl fragments are important class of
reagents that easily interact with nucleophiles and
widely used in medicinal chemistry as initial
compounds for further modification [1]. The synthesis
of aforementioned compounds can be conducted by
halogenation of alkyl-substituted derivatives or
transformation of other functional groups. Listed
above processes have the disadvantages including the
usage of toxic reagents and low regioselectivity.
Cyclocondensation of NÑÑÑN-nucleophiles with
halogen-containing reagents (halogen-substituted
aldehydes, halogen-substituted acids and their

derivatives) can be considered as a promising
alternative approach for the synthesis of heterocyclic
compounds with halogen-substituted alkyl fragments
[2,3]. These methods have undeniable advantages
when possibility of variation of halogen atoms
quantity and saturation state of the cycle are required.
The obtained halogen-containing compounds are
flexible objects for modification aimed to the synthesis
of biologically active compounds. It should be noted
that the choice of reaction conditions used for
transformation of heterocyclic compounds with
halogen-substituted alkyl fragments significantly
depends on the quantity of the halogens and
saturation state of the cycle. Thus, monohalogenalkyl
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derivatives react with nucleophiles by the nucleophilic
substitution mechanism. For instance,
6-(chloromethyl)-3-R1-2Í-[1,2,4]triazino[2,3-
ñ]quinazoline-2-ones in reactions with saturated
azaheterocycles yielded corresponding 6-heterylmethyl-
substituted derivatives [4]. The features of
trichloromethyl substituted heterocycles reactivity
were studied as well [5–8]. Specifics of interaction
between abovementioned compounds and
nucleophiles were revealed and it was shown that
the reactions proceed via SNAr- and tele-SN-
mechanism and yield corresponding heterocyclic
systems [5–8]. Kholodnyak et al. [2] studied the
reactivity of 2-phenyl-5-trichloromethyl-5,6-
dihydro[1,2,4]triazolo[1,5-ñ]quinazoline towards N-
nucleophiles and showed that initial compound
underwent b-elimination under E1cb-mechanism what
resulted in the formation of 2-phenyl-5-
(dichloromethyl)-[1,2,4]triazolo[1,5-c]quinazoline.
Nevertheless, the systematic studies of the reactivity
of compounds that contain mono-, di-,
trihalogenalkyl substituent at the partially
hydrogenated heterocyclic system were not
conducted.

Therefore, this work was aimed at synthesizing
6-chloro-(dichloro-, trichloro)methyl-3-R-6,7-
dihydro-2H-[1,2,4]triazino[2,3-c]quinazolin-2-ones
and studying their reactivity towards morpholine,
non-nucleophilic base diisopropylethylamine
(DIPEA) and their mixtures under different
conditions.

Results and discussion

It was found that refluxing of 3-(aminophenyl)-
6-R-1,2,4-triazine-5(2Í)-ones [9] (1.1–1.3) with
chloroacetaldehyde (as 50% aqueous solution) and
dichloroacetaldehyde in acetic acid during 3 hrs
resulted in the formation of individual 6-chloro-
(2.1–2.3) and 6-dichloro-(3.1–3.3)-methyl-3-R-6,7-
dihydro-2Í-[1,2,4]triazino[2,3-ñ]quinazoline-2-ones
(Fig. 1) [10]. In addition, anilines 1 react with chloral
hydrate to yield the compounds 4.1–4.3. It should

be mentioned that the synthesis of compounds 2
and 3 by the interaction of initial compound 1.1–
1.3 with 2-chloro-1,1-dimethoxyethan or 1,1-
dichloro-2,2-dimethoxyethan was not successful.

Subsequently, the interactions of obtained
6-chloro-(dichloro-, trichloro-)methyl-3-R-6,7-
dihydro-2Í-[1,2,4]triazino[2,3-ñ]quinazolin-2-ones
(2.1–2.3, 3.1–3.3, and 4.1–4.3) with morpholine,
non-nucleophilic base diisopropylethylamine
(DIPEA) and their combination were studied under
various conditions. It was found that long-term
heating (more than 10 hours) of compounds 2 with
equimolar quantities of morpholine or DIPEA did
not lead to any modification products. At the same
time, refluxing of compounds 2 with equimolar
quantity of morpholine and 10% excess of DIPEA
in ethylene glycol monoethyl ether (EGEE) yielded
the products on N-alkylation (5.1–5.3, Fig. 2). In
addition, it was established that the presence of
DIPEA is essential for N-alkylation process. Thus,
refluxing of compounds 1 with three-fold excess of
morpholine resulted in the complex multicomponent
mixtures that contained initial compounds, product
of alkylation and unidentifiable compounds.

In case of 6-dichloromethyl-3-R-6,7-dihydro-
2Í-[1,2,4]triazino[2,3-ñ]quinazoline-2-ones (3.1–
3.3), the products of modification, namely
6-(morpholinomethyl)-3-R-2H-[1,2,4]triazino-
[2,3-c]quinazoline-2-ones (6.1–6.3), were obtained
by refluxing of initial compound with five-fold excess
of morpholine in EGEE (Fig. 2). The obtained
compounds were formed as result of subsequent
dehydrohalogenation, isomerization and nucleophilic
substitution. The usage of equimolar quantity of
morpholine, 10% excess of DIPEA or their mixture
as reagents as well as dioxane as a solvent was not
reasonable. Thus, initial compounds were isolated
in abovementioned conditions.

The most unexpected results were obtained in
the study of 3-R-6-(trichloromethyl)-6,7-dihydro-
2H-[1,2,4]triazino[2,3-c]quinazolin-2-ones (4.1–4.3)
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reactivity towards morpholine or DIPEA. It was
established that refluxing of compounds 4.1–4.3 with
three-fold excess of DIPEA resulted in the
elimination of trichlormethane and formation of
3-R-2Í-[1,2,4]triazino[2,3-ñ]quinazoline-2-ones
(7.1–7.3, Fig. 3). Compounds 7.1–7.3 were also
identified as minor components of the mixtures
formed as result of long-term heating of equimolar
quantities of compounds 4.1–4.3, morpholine and
DIPEA in dioxane. The main products of
aforementioned reaction were compounds 8.1–8.3

that were formed as result of dehydrohalogenation
followed by isomerization. Besides, it was shown that
refluxing of compounds 4.1–4.3 with excess of
morpholine in dioxane resulted in the formation of
complex mixtures of unidentifiable products.

The main features of the reactions between 6-
chloro-(dichloro-, trichloro-)methyl-3-R-6,7-
dihydro-2Í-[1,2,4]triazino[2,3-ñ]quinazoline-2-ones
and morpholine, DIPEA or their combination are
summarized in Table.

The purity of the synthesized compounds and
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The features of the reactions between 6-chloro-(dichloro-, trichloro-)methyl-3-R-6,7-dihydro-2Í-[1,2,4]triazino-
[2,3-ñ]quinazoline-2-ones and morpholine, DIPEA or their combination

Initial compounds Reagents Solvent Resulting products 

morpholine (1 eq.) dioxane initial compounds 

DIPEA (1.1 eq.) dioxane or EGEE initial compounds 

morpholine (3 eq.) EGEE unidentifiable products mixture 
2.1–2.3 

morpholine (1 eq.) and DIPEA (1.1 eq.) dioxane 5.1–5.3 

morpholine (1 eq.) dioxane initial compounds 

DIPEA (1.1 eq.) dioxane or EGEE initial compounds 

morpholine (5 eq.) EGEE 6.1–6.3 

3.1–3.3 

morpholine (1 eq.) and DIPEA (1.1 eq.) dioxane initial compounds 

DIPEA (3 eq.) EGEE 7.1–7.3 

morpholine (7 eq.) dioxane unidentifiable products mixture 
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morpholine (1 eq.) and DIPEA (1.1 eq.) dioxane compounds 7 and 8 mixture 
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the composition of the obtained mixtures were proven
by LC-MS and 1H NMR and IR-spectrometry. The
signals with m/z values that correspond to the
proposed structures were observed in LC-MS spectra
of the synthesized compounds.

The 1H NMR spectra of compounds 2, 3 and
4 were characterized by the signals of NH-proton in
7th position that were observed as doublets or
multiplets at 7.75–7.80 ppm, 8.05–8.22 ppm and
8.68–8.97 ppm for compounds 2.1–2.3, 3.1–3.3 and
4.1–4.3, respectively. The signals of proton in 6th

position were registered at 5.82–5.86 ppm
(compounds 2.1–2.3), 6.01–6.04 ppm (compounds
3.1–3.3) and 6.36–6.55 ppm (compounds 4.1–4.3).
Compounds 2.1–2.3 and 3.1–3.3 were additionally
characterized by signals of substituent in 6th position,
namely two-proton doublet of doublets at 3.88–
3.90 ppm (compounds 2.1–2.3) or one proton
doublet at 6.38–6.43 (compounds 3.1–3.3). The
series of multiplets that correspond to the morpholine
moiety were characteristic for 1H NMR spectra of
compounds 5.1–5.3 and 6.1–6.3. The signals of NH
proton in 7th position and CH proton in 6th position
were observed in spectra of compounds 5.1–5.3 as
well. In 1H NMR spectra of compounds 6.1–6.3,
the signals of the positions 8, 9, 10 and 11 underwent
paramagnetic shift what proved the aromatization
of pyrimidine fragment. The 1H spectra of compounds
7.1–7.3 were identical to the described previously
[11].

Conclusions

6-Ñhloro(dichloro-, trichloro-)-methyl-3-R-
6,7-dihydro-2H-[1,2,4]triazino [2,3-c]quinazolin-2-
ones can be prepared via condensation of
3-(aminophenyl)-6-R-1,2,4-triazine-5(2Í)-ones
with chlorinated aldehydes or their hydrated forms.
The obtained compounds under the action of
morpholine and/or DIPEA undergo chemical
transformation, and the structure of the products
depends on the quantity of halogens, the nature or
reagents and solvent, and heating regime. The
prospects of 6-((chloro-(dichloro-, trichloro-)-
methyl)-3-R-6,7-dihydro-2Í-[1,2,4]triazino[2,3-ñ]-
quinazoline-2-ones chemical modification have been
revealed and described.

Experimental part

Melting points were determined in open
capillary tubes and were uncorrected. The elemental
analyses (C, H, N, S) were performed using the
ELEMENTAR vario EL cube analyzer (USA). 1H
NMR spectra (400 MHz) were recorded on a Varian-
Mercury 400 (Varian Inc., Palo Alto, CA, USA)
spectrometers with TMS as internal standard in
DMSO-d6 solution. LC-MS were recorded using

chromatography/mass spectrometric system which
consists of high performance liquid chromatography
«Agilent 1100 Series» (Agilent, Palo Alto, CA, USA)
equipped with diode-matrix and mass-selective
detector «Agilent LC/MSD SL» (atmospheric
pressure chemical ionization – APCI). Electron
impact mass spectra (EI-MS) were recorded on a
Varian 1200 L instrument at 70 eV (Varian, USA).

Substances 1.1–1.3 were synthesized according
to the reported procedures [9]. The alternative
methods of the synthesis of compounds 6.1, 6.2,
and 7.1–7.3 were described elsewhere [4,11]. Other
starting materials and solvents were obtained from
commercially available sources and used without
additional purification.

General method for synthesis of 6-((chloro-
(dichloro-, trichloro-)methyl)-3-R-6,7-dihydro-2Í-
[1,2,4]triazino[2,3-ñ]quinazoline-2-ones (2.1–2.3,
3.1–3.3, 4.1–4.3)

10 mmol of chlorine containing aldehyde or
chloral hydrate was added to the suspension of
10 mmol of 6-R-3-(2-aminophenyl)-1,2,4-triazine-
5(2Í)-one (1.1–1.3) in 30 ml of glacial acetic acid.
The reaction mixture was refluxed for 3 hours. The
solvent was evaporated under vacuum, then 30 ml
of methanol was added and formed precipitate was
filtered. For additional purification obtained
compounds can be crystallized from dioxane.

6-(Ñhloromethyl)-3-phenyl-6,7-dihydro-2H-
[1,2,4]triazino[2,3-c]quinazolin-2-one (2.1)

Yield: 53.8%; M.p.: 205–2070C; 1H NMR, ,
ppm (J, Hz): 3.90 (dd, 1H, J=11.7, J=5.1, –CH2Cl),
3.99 (dd, 1H, J=11.7, J=5.1, –CH2Cl), 5.86 (m,
1H, Í-6), 6.86 (t, 1H, J=7.4, H-10), 6.93 (d, 1H,
J=8.0, H-8), 7.58–7.26 (m, 4H, H-9, 3-Ar H-3,4,5),
7.80 (m, 1H, d, NH), 8.00 (d, 1H, J=7.5, H-11),
8.18 (d, 2H, J=5.6, 3-Ar H-2,6); LC-MS: m/z=325
[M+1], 327 [M+3]; Anal. calcd. for C17H13ClN4O:
C 62.87; H 4.03; N 17.25; Found: C 62.95; H 4.09;
N 17.31.

6-(Ñhloromethyl)-3-(4-i-propylphenyl)-6,7-
dihydro-2H-[1,2,4]triazino[2,3-c]quinazolin-2-one
(2.2)

Yield: 76.8%; M.p.: 245–2470C; 1H NMR, ,
ppm (J, Hz): 1.30 (d, J=6.8, 6H, –ÑÍ(CH3)2), 2.98
(dt, J=13.6, 6.8, 1H, –ÑÍ(CH3)2), 3.89 (dd, J=11.7,
5.1, 1H, –CH2Cl), 3.99 (dd, J=11.7, 5.1, 1H, –
CH2Cl), 5.84 (m, 1H, Í-6), 6.85 (t, J=7.5, 1H,
H-10), 6.92 (d, J=8.1, 1H, H-8), 7.30 (d, J=8.1,
2H, 3-Ar H-3,5), 7.39 (t, J=7.5, 1H, H-9), 7.77
(m, 1H, 7-NH), 8.00 (d, J=7.7, 1H, H-11), 8.12
(d, J=8.0, 2H, 3-Ar H-2,6); LC-MS: m/z=367
[M+1]; Anal. calcd. for C20H19ClN4Î: C 65.48; H
5.22; N 15.27; Found: C 65.57; H 5.29; N 15.34.
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6-(Ñhloromethyl)-3-(4-fluorophenyl)-6,7-
dihydro-2H-[1,2,4]triazino[2,3-c]quinazolin-2-one
(2.3)

Yield: 72.0%; M.p.: 217–2190C; 1H NMR, ,
ppm (J, Hz): 3.88 (dd, J=11.7, 5.1 Hz, 1H, –CH2Cl),
3.97 (dd, J=11.7, 5.1 Hz, 1H, –CH2Cl), 5.82 (m,
1H, Í-6), 6.85 (t, 1H, J=7.1, H-10), 6.91 (d, 1H,
J=7.9, H-8), 7.18 (t, 2H, J=7.9, 3-Ar 3,5), 7.38 (t,
1H, J=7.2, H-9), 7.75 (m, 1H, 7-NH), 8.00 (d,
1H, J=7.6, H-11), 8.30 (dd, 2H, 3-Ar H-2,6 Ar);
LC-MS: m/z=343 [M+1]; Anal. calcd. for
C17H12ClFN4O: C 59.57; H 3.53; N 16.35; Found:
C 59.62; H 3.64; N 16.41.

6-(Dichloromethyl)-3-phenyl-6,7-dihydro-2H-
[1,2,4]triazino[2,3-c]quinazolin-2-one (3.1)

Yield: 99.3%; M.p.: 198–2000C; 1H NMR, ,
ppm (J, Hz): 6.03 (t, J=4.0, 1H, H-6), 6.41 (d,
J=4.4, 1H, –CHCl2), 6.85 (t, J=7.4, 1H, H-10),
6.98 (d, J=8.1, 1H, H-8), 7.51–7.29 (m, 4H, H-9,
3-Ar H-3,4, 5), 8.00 (d, J=7.7, 1H, H-11), 8.05 (m,
1Í, 7-NH), 8.23 (d, 2H, 3-Ar H-2,6); LC-MS:
m/z=359 [M+1]; Anal. calcd. for C17H12Cl2N4O: C
56.84; H 3.37; N 15.60; Found: C 56.93; H 3.48; N
15.69.

6-(Dichloromethyl)-3-(4-isopropylphenyl)-6,7-
dihydro-2H-[1,2,4]triazino[2,3-c]quinazolin-2-one
(3.2)

Yield: 62.4%; M.p.: 187–1890C; 1H NMR, ,
ppm (J, Hz): 1.28 (d, J=6.6, 6H, –ÑÍ(CH3)2), 3.01
(dt, J=13.4, 6.6, 1H, –ÑÍ(CH3)2), 6.01 (t, J=4.0,
1H, H-6), 6.38 (d, J=4.1, 1H, –CHCl2), 6.79 (t,
J=7.2, 1H, H-10), 6.94 (d, J=8.1, 1H, H-8), 7.28
(d, J=8.0, 2H, 3-Ar H-3,5), 7.41 (t, J=7.9, 1H,
H-9), 7.89 (d, J=7.9, 1H, H-11), 8.14 (d, J=8.0,
2H, 3-Ar H-2,6 Ar), 8.20 (d, J=3.9 Hz, 1H,
7-NH),); LC-MS: m/z=401 [M+1]; Anal. calcd. for
C20H18Cl2N4O: C 59.86; H 4.52; N 13.96; Found: C
59.90; H 4.57; N 14.01.

6-(Dichloromethyl)-3-(4-fluorophenyl)-6,7-
dihydro-2H-[1,2,4]triazino[2,3-c]quinazolin-2-one
(3.3)

Yield: 99.5%; M.p.: 200–2030C; 1H NMR, ,
ppm (J, Hz): 6.04 (t, J=4.1, 1H, H-6), 6.43 (d,
J=4.3, 1H, –CHCl2), 6.85 (t, J=7.3, 1H, H-10),
6.98 (d, J=8.2, 1H, H-8), 7.20 (t, J=8.7, 2H, 3-Ar
H-3,5), 7.40 (t, J=7.6, 1H, H-9), 7.99 (d, J=7.6,
1H, H-11), 8.22 (d, J=3.5, 1H, 7-NH), 8.31 (2H,
dd, J=8.5, 5.8, 3-Ar H-2,6); LC-MS: m/z=377
[M+1], 379 [M+3]; Anal. calcd. for C17H11Cl2FN4O:
C 54.13; H 2.94; N 14.85; Found: C 54.18; H 3.05;
N 14.93.

6-(Trichloromethyl)-3-phenyl-6,7-dihydro-2H-
[1,2,4]triazino[2,3-c]quinazolin-2-one (4.1)

Yield: 68.9%; M.p.: 235–2400C; 1H NMR, ,

ppm (J, Hz): 6.51 (d, 1H, J=3.5, Í-6), 6.89 (t, 1H,
J=7.3, H-10), 7.06 (d, 1H, J=8.1, H-8), 7.59–7.32
(m, 4H, H-9, 3-Ar H-3,4,5), 8.02 (d, 1H, J=7.7,
H-11), 8.17 (d, 2H, J=6.5, 3-Ar H-2,6 Ph), 8.68–
8.97 (m, 1H, 7-NH); LC-MS: m/z=393 [M+1];
Anal. calcd. for C17H11Cl3N4Î: C 51.87; H 2.82; N
14.23; Found: C 51.93; H 2.89; N 14.28.

3-(4-Isopropylphenyl)-6-(trichloromethyl)-6,7-
dihydro-2H-[1,2,4]triazino[2,3-c]quinazolin-2-one
(4.2)

Yield: 70.5%; M.p.: 257–2590C; 1H NMR, ,
ppm (J, Hz): d 1.29 (d, J=6.7 Hz, 6H, CH(CH3)2),
3.10–2.83 (m, 1H, CH(CH3)2), 6.55–6.36 (m, 1H,
H-6), 6.89 (t, J=7.1, 1H, H-10), 7.05 (d, J=8.0,
1H, H-8), 7.32 (d, J=7.8, 1H, 3-Ar H-3,5), 7.45 (t,
J=7.5, 1H, H-9), 8.01 (d, J=7.7, 1H, H-11), 8.12
(d, J=7.9 , 2H, 3-Ar H-2,6), 8.80 (s, 1H, 7-NH);
LC-MS: m/z=393 [M+1]; Anal. calcd. for
C20H17Cl3N4O: C 55.13; H 3.93; N 12.86; Found: C
55.19; H 3.98; N 12.90.

3-(4-Fluorophenyl)-6-(trichloromethyl)-6,7-
dihydro-2H-[1,2,4]triazino[2,3-c]quinazolin-2-one
(4.3)

Yield: 72.1%; M.p.: 259–2610C; 1H NMR, ,
ppm (J, Hz): ä 6.45 (d, J=4.7, 1H, H-6), 6.87 (t,
J=7.6, 1H, H-10), 7.04 (d, J=8.2, 1H, H-8), 7.20
(t, J=8.8, 2H, 3-Ar H-3,5), 7.43 (t, J=7.8, 1H,
H-9), 8.01 (d, J=8.0, 1H, H-11), 8.28 (dd, J=8.8,
5.6, 2H, 3-Ar H-2,6), 8.79 (d, J=4.8, 1H, 7-NH);
LC-MS: m/z=411 [M+1]; Anal. calcd. for
C17H10Cl3FN4O: C 49.60; H 2.45; N 13.61; Found:
C 49.63; H 2.49; N 13.64.

General method for synthesis of 3-R-6-
( m o r p h o l i n o m e t h y l ) - 6 , 7 - d i h y d r o - 2 H -
[1,2,4]ttriazino[2,3-c]quinazoline-2-ones (5.1–5.3)

2 mmol of morpholine (0.286 g) and 2 mmol
DIPEA were added to the suspension of 2 mmol of
corresponding 6-(chloromethyl)-3-R-6,7-dihydro-
2H-[1,2,4]triazino[2,3-c]quinazoline-2-one (2.1–2.3)
in 15 ml dioxane. The formed mixture was refluxed
for 10 h. The solvent was evaporated under vacuum,
then 20 ml of methanol was added and formed
precipitate was filtered. For additional purification,
the obtained compounds can be crystallized from
methanol.

6-(morpholinomethyl)-3-phenyl-6,7-dihydro-2H-
[1,2,4]triazino[2,3-c]quinazolin-2-one (5.1)

Yield 57.4%; M.p.: 205–2070Ñ; 1H NMR, ,
ppm (J, Hz): 2.53–2.42 (m, 4H, morpholine H-
3,3',5,5'), 2.85–2.67 (m, 2H, –ÑÍ2–), 3.53–3.42
(m, 4H,), 5.70 (m, 1H, Í-6), 6.80 (t, J=7.9, 1H,
Í-10), 6.97 (d, J=7.9, 1H, Í-8), 7.59–7.20 (m,
6H, 7-NH, H-9, 3-Ar H-3,4,5), 8.01 (d, J=7.9, 1H,
Í-11), 8.21 (d, 2H, J=7.6, 3-Ar H-2,6); LC-MS
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m/z=376 (M+1); Anal. calcd. for C21H21N5O2: C
67.18; H 5.64; N 18.65; Found: C 67.22; H 5.69; N
18.69.

3-(4-isopropylphenyl)-6-(morpholinomethyl)-
6,7-dihydro-2H-[1,2,4]triazino[2,3-c]quinazolin-2-one
(5.2)

Yield 62.3%; M.p.: 197–2000Ñ; 1H NMR, ,
ppm (J, Hz): 1.29 (d, J=6.8 Hz, 6H, –ÑÍ(ÑÍ3)2),
2.48–2.37 (m, 4H, morpholine H-3,3',5,5'), 2.81–
2.63 (m, 2H, –ÑÍ2–), 3.01–2.92 (m, 1H, –
ÑÍ(ÑÍ3)2), 3.51–3.36 (m, 4H, morpholine
H-2,2',6,6'), 5.63 (m, 1H, Í-6), 6.92–6.80 (m, 2H,
Í-10, 8), 7.28 (d, J=8.1 Hz, 2H, 3-Ar H-3,5), 7.43–
7.31 (m, 2H, Í-9, 7-NH), 7.98 (d, J=7.7 Hz, 1H,
Í-11), 8.09 (d, J=8.1 Hz, 2H, 3-Ar H-2,6);
LC-MS m/z=418 (M+1); Anal. calcd. for
C24H27N5O2: C 69.04; H 6.52; N 16.77; Found: C
69.09; H 6.59; N 16.84.

3-(4-fluorophenyl)-6-(morpholinomethyl)-6,7-
dihydro-2H-[1,2,4]triazino[2,3-c]quinazolin-2-one
(5.3)

Yield: 59.7%; M.p.: 208–2100C; 1H NMR, ,
ppm (J, Hz): 2.62–2.48 (m, 4H, morpholine H-
3,3',5,5'), 2.93–2.74 (m, 2H, –ÑÍ2–), 3.58–3.48
(m, 4H, morpholine H-2,2',6,6'), 5.75 (m, 1H,
Í-6), 6.75 (t, 1H, J=7.1, H-10), 6.87 (d, 1H, J=7.9,
H-8), 7.12 (t, 2H, J=7.9, 3-Ar H-3,5 Ar), 7.32 (t,
1H, J=7.2, H-9), 7.54 (m, 1H, 7-NH), 8.03 (d,
1H, J=7.6, H-11), 8.35 (dd, 2H, 3-Ar H-2,6);
LC-MS: m/z=394 [M+1]; Anal. calcd. for
C21H20FN5O2: C 64.11; H 5.12; N 17.80; Found: C
64.09; H 5.08; N 17.85.

General methods for synthesis of
6-(morpholinomethyl)-3-R-2H-[1,2,4]triazino[2,3-
c]quinazolin-2-ones (6.1–6.3)

10 mmol (0.87 g) of morpholine was added to
the suspension of 2 mmol of corresponding 6-
(dichloromethyl)-3-R-6,7-dihydro-2H-[1,2,4]-
triazino[2,3-c]quinazoline-2-one (3.1–3.3) in 15 ml
EGEE. The formed mixture was refluxed for
10 hours. After completing of the reaction, the solvent
was evaporated under vacuum and 20 ml of methanol
was added to the residue. The mixture was stirred
and formed precipitate was filtered off. For additional
purification, the obtained compounds can be
crystallized from methanol.

6- (Mo rpho l i n ome th y l ) -3 - ph en y l -2H-
[1,2,4]triazino[2,3-c]quinazolin-2-one (6.1)

Yield 46.64%; M.p.: 216–2180Ñ; 1H NMR ,
2.86–2.65 (m, 4H, morpholine H-3,3',5,5'), 3.74–
3.56 (m, 4H, morpholine H-2,2',6,6'), 4.12 (s, 2H,
CH2), 7.63–7.42 (m, 3H, 3-Ar H-3,4,5), 7.77 (t,
J=7.2, 1H, H-10), 7.89 (d, J=7.8, 1H, H-8), 8.00
(t, J=7.6, 1H, H-9), 8.27 (d, J=6.8, 2H, 3 Ph

H-2,6), 8.63 (d, J=7.6, 1H, H-11); LC-MS m/z=374
(M+1); Anal. calcd. for C21H19N5O2: C 67.55; H
5.13; N 18.76; Found: C 67.61; H 5.09; N 18.81.

3-(4-Isopropylphenyl)-6-(morpholinomethyl)-
2H-[1,2,4]triazino[2,3-c]quinazolin-2-one (6.2)

Yield 75.27%; M.p.: 225–2270Ñ; 1H NMR, ,
ppm (J, Hz): 1.32 (d, J=6.7 Hz, 6H, CH(CH3)2),
2.84–2.64 (m, 4H, morpholine H-3,3',5,5'), 3.03–
2.98 (m, 1H, –ÑÍ(ÑÍ3)2), 3.83–3.64. (m, 4H,
morpholine H-2,2',6,6'), 4.10 (s, 2H, CH2), 7.35
(d, J=7.8, 2H, 3-Ar H-3,5), 7.73 (t, J=7.4, 1H,
H-10), 7.86 (d, J=7.9, 1H, H-8), 7.96 (t, J=7.4,
1H, H-9), 8.20 (d, J=7.8, 2H, 3-Ar H-2,6), 8.63 (d,
J=7.8, 1H, H-11); LC-MS m/z=416 (M+1); Anal.
calcd. for C24H25N5O2: C 69.38; H 6.07; N 16.86;
Found: C 69.44; H 6.13; N 16.92.

3-(4-fluorophenyl)-6-(morpholinomethyl)-2H-
[1,2,4]triazino[2,3-c]quinazolin-2-one (6.3)

Yield 27.8%; M.p.: 229–2310Ñ; 1H NMR, ,
ppm (J, Hz): 2.81–2.66 (m, 4H morpholine
H-3,3',5,5'), 3.67–3.40 (m, 4H, morpholine
H-2,2',6,6'), 4.11 (s, 2H, CH2), 7.25 (t, J=8.3, 2H,
3-Ar H-3,5), 7.74 (t, J=7.4, 1H, H-10), 7.86 (d,
J=8.0, 1H, H-8), 7.97 (t, J=7.5, 1H, H-9), 8.45–
8.23 (m, 2H, 3-Ar H-2,6), 8.63 (d, J=7.9, 1H,
H-11); LC-MS m/z=392 (M+1); Anal. calcd. for
C21H18FN5O2: C 64.44; H 4.64; N 17.89; Found: C
64.48; H 4.61; N 17.92.

General methods for synthesis of 3-R-2H-
[1,2,4]triazino[2,3-c]quinazioline-2-one (7.1–7.3)

6 mmol of DIPEA (0.78 g) was added to the
suspension of 2 mmol of corresponding 6-
( t r i ch lo rome thy l ) - 3 -R-6 ,7 -d ihyd r o -2H -
[1,2,4]triazino[2,3-c]quinazoline-2-one (4.1–4.3) in
15 ml of EGEE. The formed mixture was refluxed
for 10 hours. After completing of the reaction, the
solvent was evaporated under vacuum and 20 ml of
methanol was added to the residue. The mixture
was stirred and formed precipitate was filtered off.
For additional purification, the obtained compounds
can be crystallized from dioxane.

3-Phenyl-2H-[1,2,4]triazino[2,3-c]quinazolin-2-
one (7.1)

Yield: 72%; M.p.: 247–2490C; 1H NMR, ,
ppm (J, Hz): 7.60 (m, 3Í, Í-3, Í-4', Í-5'), 7.85
(t, 1Í, J=8.0 Hz, Í-10), 7.97 (d, 1Í, J=8.1 Hz,
Í-8), 8.06 (t, 1Í, J=8.1, Í-9), 8.20 (d, 2Í, J=8.1
Hz, Í-2', Í-6'), 8.58 (d, 1Í, J=8.0 Hz, Í-11),
9.10 (s, 1Í, Í-6); LC-MS: m/z=275 [Ì+1]; Anal.
calcd. for C16H10N4O: C 70.06, Í 3.67, N 20.43;
Found: C 70.8, Í 3.72, N 20.48.

3-(4-(²so-propyl)phenyl)-2H-[1,2,4]triazino[2,3-
c]quinazolin-2-one (7.2)

Yield: 68%; M.p.: 225–2270C; 1H NMR, ,
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ppm (J, Hz): 1.29 (d, J=6.8 Hz, 6H, –CH(CH3)2),
3.01 (quin, J=6.8 Hz, 1H, –CH(CH3)2), 7.43 (d,
J=8.0 Hz, 2H, H-3', H-5'), 7.84 (t, J=7.8 Hz, 1H,
H-10), 7.96 (d, J=7.9 Hz, 1H, H-8), 7.96 (d, J=7.9
Hz, 1H, H-8), 8.07 (t, J=8.0, 1H, H-9), 8.19 (d,
J=8.0 Hz, 2H, H-2', H-6'), 8.56 (d, J=7.9 Hz, 1H,
H-11), 9.08 (s, 1H, H-6); LC-MS, m/z=317 [Ì+1];
Anal. calcd. For Ñ19H16N4O: C 72.13, Í 5.1, N 17.71;
Found: C 72.21, Í 5.15, N 17.77.

3-(4-Fluorophenyl)-2H-[1,2,4]triazino[2,3-
c]quinazolin-2-one (7.3)

Yield: 75%; M.p.: 259–2650C; 1H NMR
(DMSO-d6), , ppm (J, Hz): 7.36 (t, J=8.7 Hz, 2H,
H-3', H-5'), 7.71 (t, 1Í, J=7.8 Hz, Í-10), 7.83(d,
1Í, J=7.9 Hz, Í-8), 7.95 (t, 1Í, J=8.0 Hz, Í-9),
8.31 (t, 2H, J=8.7 Hz, H-2', H-6'), 8.72 (d, 1Í,
J=8.1 Hz, Í-11), 8.87 (s, 1Í, Í-6); LC-MS,
m/z=293 [Ì+1]; Anal. calcd. for Ñ16H9FN4O: C
65.75, Í 3.1, N 19.17; Found: C 65.83, Í 3.13, N
19.25.
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ÑÈÍÒÅÇ 6-ÕËÎÐÎ-(ÄÈÕËÎÐÎ-, ÒÐÈÕËÎÐÎ-)ÌÅÒÈË-
3-R-6,7-ÄÈÃ²ÄÐÎ-2H-[1,2,4]ÒÐÈÀÇÈÍÎ[2,3-
C]Õ²ÍÀÇÎË²Í-2-ÎÍ²Â ² ̄ Õ ÌÎÄÈÔ²ÊÀÖ²ß Â
ÐÅÀÊÖ²ßÕ Ç ÍÓÊËÅÎÔ²ËÜÍÈÌÈ ÒÀ
ÍÅÍÓÊÎÅÎÔ²ËÜÍÈÌÈ ÎÑÍÎÂÀÌÈ
O.A. Ãðèöàê, O.Ñ. Ìîñêàëåíêî, O.Þ. Âîñêîáîéí³ê,
Ñ.I. Êîâàëåíêî

Â ðîáîò³ îïèñàíî ñèíòåç 6-õëîðî-(äèõëîðî-, òðèõëî-
ðî)ìåòèë-3-R-6,7-äèã³äðî-2H-[1,2,4]òðèàçèíî[2,3-
c]õ³íàçîë³í-2-îí³â òà ¿õ ìîäèô³êàö³þ ï³ä ä³ºþ íóêëåîô³ëü-
íèõ òà/àáî îñíîâíèõ ðåàãåíò³â. Ïîêàçàíî, ùî 6-õëîðî-(äèõ-
ëîðî-, òðèõëîðî)ìåòèë-3-R-6,7-äèã³äðî-2H-[1,2,4]òðèàçè-
íî[2,3-c]õ³íàçîë³í-2-îíè ìîæóòü áóòè îäåðæàí³ öèêëîêîí-
äåíñàö³ºþ 3-(àì³íîôåí³ë)-6-R-1,2;4-òðèàçèí-5(2Í)-îí³â ç
õëîðî-(äèõëîðî-)àöåòàëüäåã³äîì àáî õëîðàëü ã³äðàòîì. Äî-
äàòêîâî áóëà äîñë³äæåíà ðåàêö³éíà çäàòí³ñòü ñèíòåçîâàíèõ
ñïîëóê çà â³äíîøåííÿì äî íóêëåîô³ëüíèõ ³ íåíóêëåîô³ëü-
íèõ îñíîâ. Ïîêàçàíî, ùî îäåðæàí³ ñïîëóêè ï³ä ä³ºþ ìîðôî-
ë³íó òà/àáî DIPEA ìîæóòü áóòè ïåðåòâîðåí³ íà ïðîäóêòè
çàì³ùåííÿ, â³äùåïëåííÿ àáî â³äùåïëåííÿ ç ïîäàëüøîþ ³çî-
ìåðèçàö³ºþ òà çàì³ùåííÿì. Êèï’ÿò³ííÿ 6-(õëîðîìåòèë)-3-
R-6,7-äèã³äðî-2Í-[1,2,4]òðèàçèíî[2,3-ñ]õ³íàçîë³í-2-îí³â ç
åêâ³ìîëÿðíîþ ê³ëüê³ñòþ ìîðôîë³íó òà 10% íàäëèøêîì
DIPEA â EGEE âåäå äî ôîðìóâàííÿ ïðîäóêò³â N-àëê³ëóâàí-
íÿ. 6-(Ìîðôîë³íîìåòèë)-3-R-2H-[1,2,4]òðèàçèíî[2,3-
c]õ³íàçîë³í-2-îíè áóëè îäåðæàí³ íàãð³âàííÿì 6-äèõëîðîìå-
òèë-3-R-6,7-äèã³äðî-2Í-[1,2,4]òðèàçèíî[2,3-ñ]õ³íàçîë³í-2-
îí³â ç ï’ÿòèêðàòíèì íàäëèøêîì ìîðôîë³íó â EGEE. Ðåàê-
ö³ÿ 3-R-6-(òðèõëîðìåòèë)-6,7-äèã³äðî-2H-[1,2,4]òðèàçè-
íî[2,3-c]õ³íàçîë³í-2-îí³â ç òðèêðàòíèì íàäëèøêîì DIPEA
â EGEE âåäå äî óòâîðåííÿ 3-R-2Í-[1,2,4]òðèàçèíî[2,3-ñ]õ³íà-
çîë³í-2-îí³â. Áóëè âñòàíîâëåí³ òà îáãîâîðåí³ ô³çèêî-õ³ì³÷í³



10

O.A. Grytsak, O.S. Moskalenko, O.Yu. Voskoboinik, S.I. Kovalenko

ISSN 0321-4095, Voprosy khimii i khimicheskoi tekhnologii, 2021, No. 6, pp. 3-10

òà ñïåêòðàëüí³ õàðàêòåðèñòèêè ñèíòåçîâàíèõ ñïîëóê.

Êëþ÷îâ³ ñëîâà: 6-R-3-(2-àì³íîôåí³ë)-1,2,4-òðèàçèí-
5(2Í)-îíè, õëîðîâàí³ àëüäåã³äè òà ¿õ ã³äðàòí³ ôîðìè, 6-õëîðî-
(äèõëîðî-, òðèõëîðî-)ìåòèë-3-R-6,7-äèã³äðî-2H-
[1,2,4]òðèàçèíî[2,3-c]õ³íàçîë³í-2-îíè, íóêëåîô³ëüí³ òà
íåíóêëåîô³ëüí³ îñíîâè, ñèíòåç.

SYNTHESIS OF 6-CHLORO(DICHLORO-, TRICHLORO-)-
METHYL-3-R-6,7-DIHYDRO-2H-[1,2,4]TRIAZINO[2,3-
C]QUINAZOLIN-2-ONES AND THEIR MODIFICATION
IN REACTIONS WITH NUCLEOPHILIC AND NON-
NUCLEOPHILIC BASES
O.A. Grytsak, O.S. Moskalenko, O.Yu. Voskoboinik *,
S.I. Kovalenko

Zaporizhzhya State Medical University, Zaporizhzhya, Ukraine
* e-mail: a.yu.voskoboynik@gmail.com

The synthesis of 6-chloro-(dichloro-, trichloro)methyl-3-
R-6,7-dihydro-2H-[1,2,4]triazino[2,3-c]quinazolin-2-ones and
their modification under the action of nucleophilic and/or basic
reagents are described in this article. It was shown that 6-chloro-
(dichloro-, trichloro)methyl-3-R-6,7-dihydro-2H-[1,2,4]triazino-
[2,3-c]quinazolin-2-ones can be prepared by cyclocondensation
of 3-(aminophenyl)-6-R-1,2;4-triazine-5(2Í)-ones with chloro-
(dichloro-)acetaldehyde or chloral hydrate. The reactivity of the
synthesized compounds toward nucleophilic base morpholine and
non-nucleophilic base diisopropylethylamine (DIPEA) under
different conditions was studied. It was shown that the prepared
compounds under the action of morpholine and/or DIPEA can
be converted into the products of substitution, elimination or
elimination followed by isomerization and substitution. Refluxing
of 6-(chloromethyl)-3-R-6,7-dihydro-2Í-[1,2,4]triazino[2,3-
ñ]quinazoline-2-ones with equimolar quantity of morpholine and
10% excess of DIPEA in ethylene glycol monoethyl ether (EGEE)
yielded the products on N-alkylation. 6-(Morpholinomethyl)-3-
R-2H-[1,2,4]triazino[2,3-ñ]quinazoline-2-ones were obtained by
heating of 6-dichloromethyl-3-R-6,7-dihydro-2Í-
[1,2,4]triazino[2,3-ñ]quinazoline-2-ones with five-fold excess of
morpholine in EGEE. Reaction of 3-R-6-(trichloromethyl)-6,7-
dihydro-2H-[1,2,4]triazino[2,3-ñ]quinazolin-2-ones with three-
fold excess of DIPEA in EGEE yielded 3-R-2Í-
[1,2,4]triazino[2,3-ñ]quinazoline-2-ones. The physicochemical
and spectral characteristics of the prepared compounds were
determined and discussed.

Keywords: 6-R-3-(2-aminophenyl)-1,2,4-triazin-5(2Í)-
ones; chlorinated aldehydes and their hydrated forms; 6-
chloro(dichloro-, trichloro-)-methyl-3-R-6,7-dihydro-2H-
[1,2,4]triazino[2,3-c]quinazolin-2-ones; nucleophilic and non-
nucleophilic bases; synthesis.
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