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The heterocyclization of 3-(2-aminophenyl)-6-(4-isopropylphenyl)-1,2,4-triazin-5(2 H)-
one with 4-oxoheptanedioic acid was studied in this work. It was shown that this reaction
yielded partial hydrogenated [1,2,4]triazino[2,3-c]quinazoline, pyrrolo[1,2-a][1,2,4]-
triazino[2,3-c]quinazoline-5a(6 H)-yl)propanoic acid or their mixture depending on the
reaction condition (the nature of a solvent, the temperature, and the process duration). It
was found that the refluxing of initial compounds in acetic acid was the most suitable in
the case of the synthesis of 3-(3-(4-isopropylphenyl)-2,8-dioxo-7,8-dihydro-2H-
pyrrolo[1,2-a][1,2,4]triazino[2,3-c]quinazolin-5a(6 H)-yl)propanoic acid. The found optimal
conditions were used for the condensation of 2-azaheterylanilines with 4-oxoheptanedioic
acid. These conditions created the basis for preparative methods for the synthesis of
tetracyclic derivatives series. The structure and purity of the obtained compounds were
determined by a complex of appropriate physicochemical methods, including 'H and 3C
NMR, IR, chromatography-mass, mass-spectroscopies and X-ray diffraction analysis.
The features of the fragmentation of different heterocycles molecular ions under electronic
ionization were discussed. It was established that the destruction of pyrrolidone cycle
caused higher fragmentation of aromatic pyrrolo[1,2-a][1,2,4]triaz>lo[1,5-c]quinazoline
system. It was found that the introduction of carboxyethyl fragment into the
pyrrolo[1,2-a][1,2,4]triazino-)[2,3-c]quinazoline system was favorable for the formation
of anti-inflammatory agents. Pharmacological studies revealed that only substituted
pyrrolo[1,2-a][1,2,4]triazino[2,3-c]quinazoline-5a(6 H)-propanoic acids showed high anti-
inflammatory activity. The series of the obtained compounds demonstrated an anti-
inflammatory activity that was comparable to or higher than the pharmacological effect of
the reference compound «diclofenac». The essential role of the presence of fluorine atom
in the anti-inflammatory activity of the synthesized compounds was discussed.

Keywords: 3-(2-aminophenyl)-6-R-1,2,4-triazin-5(2 H)-ones, 2-(3-R-1H-1,2,4-triazol-5-
yl)anilines, heterocyclization, pyrrolo[1,2-a][1,2,4]triazolo-([1,2,4]triazino-)[c]quinazoline-
4a(5a)-propanoic acids, spectral data, anti-inflammatory activity.
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Introduction

The combination of a carboxylic group with
an aromatic and heterocyclic moiety is an effective
strategy for the creation of novel biologically active
compounds [1]. Thus, carboxylic group is a common
«pharmacophore» with a high ability for chemical
modification that allows affecting the
pharmacodynamics, pharmacokinetics and
technological characteristics [2]. At the same time,
an aromatic or heterocyclic fragment may be a carrier

of biological activity, «spacer» or «linker» group [3].
Moreover, the introduction of a carboxylic or
carboxyalkyl group into an aromatic or heterocyclic
fragment allowed forming a series of effective anti-
inflammatory drugs (propionic acid derivatives, acetic
acid derivatives, enolic acid (oxicam) derivatives,
anthranilic acid derivatives, etc.) [4]. It should be
noted that the combination of a carboxylic group
with condensed quinazoline moiety is one of the
most promising way to realize the above-mentioned
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strategy. Our previous studies showed the prospects
of search for anti-inflammatory agents among
condensed [5] and spiro-condensed [7] quinazoline
derivatives.

Thus, the present study was aimed to design
the methods of preparation of substituted pyrrolo[1,2-
al-[1,2,4]triazolo-([1,2,4]triazino-)[c]quinazoline-
4a(5a)-propanoic acids and evaluate their structure
features and anti-inflammatory activity.

Experimental

Melting points were determined in open
capillary tubes in a «Stuart SMP30» apparatus and
were uncorrected. The elemental analyses (C, H,
and N) were performed using an «<ELEMENTAR
vario EL cube» analyzer. IR spectra (4000—600 cm™)
were recorded by means a Bruker ALPHA FT-IR
spectrometer using a module ATR eco ZnSe. 'H
NMR spectra (400 MHz) and C NMR spectra
(100 MHz) were recorded by using a Varian-Mercury
400 (Varian Inc., Palo Alto, CA, USA) spectrometers
with TMS as internal standard in DMSO-d; solution.
LC-MS were recorded using a chromatography/mass
spectrometric system which consists of high
performance liquid chromatograph «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 using a Varian 1200 L
instrument at 70 eV (Varian, USA). The purity of
all obtained compounds was checked by 'H NMR
and LC-MS.

Substances 1la—m were synthesized according
to the procedures reported elsewhere [7,8]. Other
starting materials and solvents were obtained from
commercially available sources and used without
additional purification.

Synthesis of 3,3-(3-(4-isopropylphenyl)-2-oxo-
6, 7-dihydro-2H-[ 1,2,4triazinof 2, 3-cJquinazoline-6, 6-
diyl)dipropionic acid (2a)

1.74 g (10 mM) of 4-oxoheptanedioic acid and
1—2 drops of concentrated sulfuric acid (or 1—2
crystals of p-toluenesulfonic acid) were added to the
suspension of 1.53 g (10 mM) 3-(2-aminophenyl)-
6-(4-isopropylphenyl)-1,2,4-triazin-5(2 H)-one (1a)
in 10 mL of propanol-2. The formed mixture was
refluxed for 30 min. After the completion of the
reaction, the solvent was evaporated under vacuum,
then 5 mL of cooled methanol was added to residue
and the mixture was shaken. The formed precipitate
was filtered off, washed by diethyl ether and dried.
White crystals were obtained. Yield: 47.0%; m.p.:
228—230°C; '"H NMR & (ppm): 8.88 (s, 1H, 7-NH),
8.65 (d, J=8.0 Hz, 1H. H-8), 8.23 (d, /=8.0 Hz,

2H, 3-Ar H-2,6), 8.00 (t, /=7.6 Hz, 1H, H-9), 7.91
(d, J/=8.1 Hz, 1H, H-11), 7.79 (t, J=7.6 Hz, 1H,
H-10), 7.36 (d, J=8.0 Hz, 2H, 3-Ar H-3,5), 3.09—
2.94 (m, 5H, (CH,CH,COOH),, CH(CH,),), 1.32
(m, J=7.0 Hz, 6H, CH(CH,),), 1.27—0.97 (m, 4H,
(CH,CH,COOH),). LC-MS: m/z=463 [M+1]; Anal.
Calcd. for C,sH4N,O4: C 64.92; H 5.67; N 12.11;
Found: C 64.96; H 5.71; N 12.19.

Synthesis of substituted pyrrolof1,2-a][1,2,4]-
triazino-)[2,3-cJquinazoline-5a(6H)-propanoic acids
(3a—j)

1.74 g (10 MM) of 4-oxoheptanedioic acid was
added to the suspension of 10 MM of corresponding
substituted 3-(2-aminophenyl)-6-R-1,2,4-triazin-
5(2H)-one (la-j) in 10 mL of glacial acetic acid.
The formed mixture was refluxed for 6 h. Then
solvent was evaporated under vacuum, 15 mL of
methanol was added to the formed residue. The
formed precipitate was filtered off, washed by diethyl
ether and dried. The obtained compounds may be
purified be re-crystallization from methanol.

3-(3-(4-isopropylphenyl)-2,8-dioxo-7,8-dihydro-
2H-pyrrolo[1,2-a][1,2,4]triazinof 2, 3-c Jquinazolin-
Sa(6H)-yl)propanoic acid (3a)

White crystals; Yield: 89.5%; m.p.: 136—138°C;
IR (cm™): 3744, 2968, 1730, 1658, 1591, 1547, 1502,
1484, 1339, 1175, 1066, 845, and 754; '"H NMR §
(ppm): 12.04 (s, 1H, COOH), 8.30 (d, J=7.7 Hz,
1H, H-13), 8.15-8.06 (m, 3H, H-10, 3-Ph H-2,6),
7.72 (t, J=1.7 Hz, 1H, H-11), 7.44 (t, J=7.6 Hz,
1H, H-12), 7.30 (d, J=8.1 Hz, 2H, 3-Ph H-3,5),
3.04—2.56 (m, 5H, H-7,7', CH,CH,COOH,
CH(CH,),), 2.41-2.10 (m, 4H, H-6,6',
CH,CH,COOH), 1.30 (d, J=6.8 Hz, 6H,
CH(CH,),); LC-MS, m/z=445.0 [M+1]; Anal.
Calcd. for C,sH,,N,O,: C 67.55; H 5.44; N 12.60;
Found: C 67.61; H 5.51; N 12.69.

3-(3-methyl-2,8-dioxo-7,8-dihydro-2H -
pyrrolo[1,2-a][1,2,4]triazino[2,3-c]quinazolin-
Sa(6H)-yl)propanoic acid (3b)

White crystals; Yield: 78.8%; m.p. 228—230°C;
IR (cm™): 3744, 2987, 2311, 1730, 1693, 1643, 1590,
1503, 1478, 1405, 1338, 1217, 1066, 879, 778, and
692; '"H NMR & (ppm): 12.06 (s, 1H, COOH), 8.26
(d, J=7.7 Hz, 1H, H-13), 8.07 (d, J=8.1 Hz, 1H,
H-10), 7.69 (t, J/=7.5 Hz, 1H, H-11), 7.40 (t, J=7.5
Hz, 1H, H-12), 2.95-2.52 (m, 4H, H-7,7',
CH,CH,COOH), 2.38—1.91 (m, 7H, H-6,6',
CH,CH,COOH, CH,); C NMR (126 MHz,
DMSO-d;) 6 (ppm) 173.6, 172.9, 162.6, 152.5, 152.2,
134.7, 134.5, 127.6, 126.2, 121.9, 119.6, 83.6 (C-5a),
32.8, 29.9, 28.3, 28.2, 17.9; LC-MS, m/z=341.0
[M+1]; Anal. Calcd. for C,;H,(N,O,: C 60.00; H
4.74; N 16.46; Found: C 60.09; H 4.82; N 16.51.
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3-(2,8-dioxo-3-phenyl-7,8-dihydro-2H -
pyrrolof1,2-a][1,2,4]triazino[2,3-c|quinazolin-
Sa(6H )-yl)propanoic acid (3c)

White crystals; Yield: 51.5%; m.p.: 231—233°C;
IR (cm™): 2988, 2311, 1724, 1642, 1586, 1536, 1501,
1483, 1418, 1339, 1188, 1075, 884, 811, 776, 749,
and 690; '"H NMR & (ppm): 12.09 (s, 1H, COOH),
8.31 (d, J/=7.7 Hz, 1H, H-13), 8.19 (d, J=6.3 Hz,
2H, 3-Ph H-2,6), 8.10 (d, /=8.1 Hz, 1H, H-10),
7.73 (t, J=7.6 Hz, 1H, H-11), 7.53—7.38 (m, 4H,
H-12, 3-Ph H-3,4,5), 3.19—2.56 (m, 4H, H-7, 7',
CH,CH,COOH), 2.46—2.07 (m, 4H, H-6,6',
CH,CH,COOH); 3C NMR (101 MHz, DMSO-d;)
8 (ppm) 173.6, 172.9, 161.5, 151.4, 147.7, 134.8,
134.7, 133.0, 130.9, 129.3, 128.6, 127.7, 126.4, 122.1,
119.4, 84.2 (C-5a), 32.8, 30.0, 28.3, 28.1; EI-MS
(m/z (1%.,): 329 (9.6), 227 (36.7), 226 (100.0), 200
(9.3), 199 (9.9), 198 (39.1), 172 (6.3), 171 (6.7),
157 (11.4), 155 (33.8), 145 (6.2), 143 (6.7), 129
(16.6), 117 (5.1), 105 (11.9), 103 (28.8), 102 (24.3),
90 (9.6), 89 (12.1), 77 (19.1), 75 (14.2), 63 (12.8),
55 (12.0), 52 (5.2), 51 (12.2), 49 (5.7), 44 (5.1);
LC-MS, m/z=403.0 [M+1]; Anal. Calcd. for
C,H{N,O,: C 65.66; H 4.51; N 13.92; Found: C
65.71; H 4.59; N 14.02.

3-(11-fluoro-2,8-dioxo-3-phenyl-7,8-dihydro-
2H-pyrrolo[ 1,2-a][ 1,2,4]triazinof[2,3-c] quinazolin-
Sa(6H )-yl)propanoic acid (3d)

White crystals; Yield: 69.5%; m.p.: 202—204°C;
'H NMR 6§ (ppm): 12.10 (s, 1H, COOH), 8.43—
8.25 (m, 1H, H-13), 8.17 (d, J=6.6 Hz, 2H, 3-Ph
H-2,6), 7.88 (d, /=10.7 Hz, 1H, H-10), 7.46 (d,
J=6.8 Hz, 3H, 3-Ph H-3,4,5), 7.21 (t, J=7.6 Hz,
IH, H-12), 2.99-2.57 (m, 4H, H-7,7,
CH,CH,COOH), 2.44-2.08 (m, 4H, H-6,6',
CH,CH,COOH); LC-MS, m/z=421.0 [M+1]; Anal.
Calcd. for C,,H;FN,O,: C 62.85; H 4.08; N 13.33;
Found: C 62.90; H 4.16; N 13.41.

3-(12-fluoro-2,8-dioxo-3-phenyl-7,8-dihydro-
2H-pyrrolof 1,2-a][1,2,4]triazinof2,3-c Jquinazolin-
Sa(6H)-yl)propanoic acid (3e)

White crystals; Yield: 86.0%; m.p.: 143—146°C;
'H NMR & (ppm): 12.08 (s, 1H, COOH), 8.19 (d,
J=6.6 Hz, 2H, 3-Ph H-2,6), 8.10 (dd, J=8.8, 4.6
Hz, 1H, H-13), 7.97 (dd, J=8.5, 2.6 Hz, 1H, H-10),
7.62—7.39 (m, 4H, H-11, 3-Ph H-3,4,5), 2.91—2.56
(m, 4H, H-7,7", CH,CH,COOH), 2.43—2.07 (m,
4H H-6,6', CH,CH,COOH); LC-MS, m/z=421.0
[M+1]; Anal. Calcd. for C,,H;FN,0O,: C 62.85; H
4.08; N 13.33; Found: C 62.93; H 4.13; N 13.40.

3-(11, 12-difluoro-2,8-dioxo-3-phenyl-7,8-
dihydro-2H -pyrrolo[1,2-a][ 1,2, 4]triazino[2,3-c]-
quinazolin-5a(6H)-yl)propanoic acid (3f)

White crystals; Yield: 35.9%; m.p.: 139—141°C;

'H NMR 6§ (ppm): 12.11 (s, 1H, COOH), 8.23—
8.08 (m, 3H, H-13, 3-Ph H-2.,6), 8.04 (dd, J=11.2,
7.1 Hz, 1H, H-10), 7.58—7.36 (m, 3H, 3-Ph
H-3,4,5), 2.94—2.56 (m, 4H, H-7,7', CH,CH,COOH),
2.43—2.16 (m, 4H, H-6,6', CH,CH,COOH);
LC-MS, m/z=439.0 [M+1]; Anal. Calcd. for
C,,H (F,N,0,: C 60.28; H 3.68; N 12.78; Found: C
60.34; H 3.73; N 12.84.

3-(3-(4-fluorophenyl)-2,8-dioxo-7,8-dihydro-
2H-pyrrolof 1,2-a][1,2,4]triazinof2,3-cJquinazolin-
Sa(6H)-yl)propanoic acid (3g)

White crystals; Yield: 90.6%; m.p.: 193—195°C;
'H NMR 6§ (ppm): 12.03 (s, 1H, COOH), 8.32—
8.26 (m, 3H, H-13, 3-Ph H-2,6), 8.09 (d, J=8.1
Hz, 1H, H-10), 7.72 (t, J/=7.7 Hz, 1H, H-11), 7.44
(t, J=7.5 Hz, 1H, H-12), 7.20 (t, J=8.6 Hz, 2H,
3-Ph H-3,5), 2.95—2.57 (m, 4H, CH,CH,COOH,
H-7,7"), 2.43—2.09 (m, 4H, H-6,6",
CH,CH,COOH); *C NMR & (ppm): 173.6, 172.9,
163.9 (d, /=248.8 Hz), 161.4, 151.4, 146.7, 134.9,
134.6, 131.8 (d, J=8.7 Hz), 129.5 (d, /=2.8 Hz),
127.8, 126.4, 122.1, 119.3, 115.7 (d, J=21.4 Hz),
84.2 (C-5a), 32.8, 30.0, 28.3, 28.1; LC-MS, m/z=
=421.0 [M+]]; Anal. Calcd. for C,,H,FN,O,:
C 62.85; H 4.08; N 13.33; Found: C 62.81; H 4.00;
N 13.29.

3-(11-fluoro-3-(4-fluorophenyl)-2,8-dioxo-7,8-
dihydro-2H -pyrrolo[1,2-a][ 1,2, 4]triazino[2,3-c]-
quinazolin-5a(6H)-yl)propanoic acid (3h)

White crystals; Yield: 62.2%; m.p.: 246—248°C;
'H NMR 6§ (ppm): 12.06 (s, 1H, COOH), 8.42—
8.21 (m, 3H, H-13, 3-Ar H-2,6), 7.93—7.83 (m,
1H, H-12), 7.30—7.12 (m, 3H, H-10, 3-Ar H-3,5),
2.95-2.79 (m, 2H, H-6,6'), 2.79—2.59 (m, 2H,
CH,CH,COOH), 2.42—2.31 (m, 2H, H-7,7"), 2.31—
2.09 (m, 2H, CH,CH,COOH); LC-MS, m/z=438.0
[M+1]; Anal. Calcd. for C,,H,(F,N,0,: C 60.28;
H 3.68; N 12.78; Found: C 60.35; H 3.74; N 12.75.

3-(12-fluoro-3-(4-fluorophenyl)-2,8-dioxo-7,8-
dihydro-2H -pyrrolo[1,2-a][ 1,2, 4]triazino[2,3-c]-
quinazolin-5a(6H)-yl)propanoic acid (3i)

White crystals; Yield: 81.6%; m.p.: 281—283°C,
IR (cm™): 3737, 2988, 1703, 1630, 1545, 1488, 1371,
1230, 1161, 1066, 894, 849, and 824; 'H NMR §
(ppm): 12.08 (s, 1H, COOH), 8.35—8.23 (m, 2H,
3-Ph H-2,6), 8.09 (dd, J=8.8, 4.5 Hz, 1H, H-13),
7.95 (dd, J=8.5, 2.2 Hz, 1H, H-10), 7.52 (td, J=8.7,
2.3 Hz, 1H, H-11), 7.20 (t, J=8.6 Hz, 2H, 3-Ph
H-3,5), 2.90—2.55 (m, 4H, H-7,7', CH,CH,COOH),
2.44—2.03 (m, 4H, H-6,6', CH,CH,COOH);
BC NMR 6§ (ppm): 173.6, 173.0, 163.9 (d, /=249.1
Hz), 161.3, 159.7 (d, J=243.7 Hz), 150.6 (d, J=2.3
Hz), 146.9, 131.8 (d, /=8.8 Hz), 131.2 (d, J=1.6
Hz), 129.3 (d, /=2.9 Hz), 124.7 (d, J/=8.9 Hz), 122.1
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(d, J/=22.8 Hz), 121.4 (d, /=8.5 Hz), 115.7 (d, J=21.5
Hz), 113.6 (d, /=24.7 Hz), 84.5 (C-5a), 32.9, 29.9,
28.3, 28.1; LC-MS, m/z=439.0 [M+]]; Anal. Calcd.
for C,,H,(F,N,O,: C 60.28; H 3.68; N 12.78; Found:
C 60.33; H 3.74; N 12.85.

3-(11, 12-difluoro-3-(4-fluorophenyl)-2,8-dioxo-
7,8-dihydro-2H -pyrrolof 1,2-a][ 1,2,4]triazinof2,3-c |-
quinazolin-5a(6H)-yl)propanoic acid (3j)

White crystals; Yield: 22.2%; m.p.: 268—270°C;
'H NMR & (ppm): 12.09 (s, IH, COOH), 8.28 (dd,
J=7.9, 5.8 Hz, 2H, 3-Ph H-2,6), 8.15 (t, /=9.4 Hz,
1H, H-13), 8.04 (dd, J=11.1, 7.2 Hz, 1H, H-10),
7.20 (t, J=8.6 Hz, 2H, 3-Ph H-3,5), 2.94—2.58 (m,
4H, H-7,7', CH,CH,COOH), 2.43—2.12 (m, 4H,
H-6,6', CH,CH,COOH); LC-MS, m/z=457.0
[M+1]; Anal. Calcd. for C,,H;F;N,O,: C 57.90; H
3.31; N 12.28; Found: C 57.98; H 3.38; N 12.33.

Synthesis of substituted pyrrolo[1,2-a][1,2,4]-
triazolo[ 1,5-c]quinazoline-4a(5H)-propanoic acids
(3k—m)

1.74 g (10 mM) of 4-oxoheptanedioic acid and
1—2 drops of concentrated sulfuric acid (or 1—2
crystals of p-toluenesulfonic acid) were added to the
suspension of corresponding substituted 2-(3-R-1H-
1,2,4-triazol-5-yl)aniline in 10 mL of acetic acid
(methanol, propanol-2 or dioxane). The formed
mixture was refluxed for 2—6 hours. After the
completion of the reaction, the solvent was
evaporated under vacuum, 15 mL of diethyl ether
(acetone) was added to the formed residue and
obtained mixture was shaken. The formed precipitate
was filtered off, washed by ether and dried. The
obtained compounds may be additionally purified
by re-crystallization from methanol.

3-(2-methyl-7-ox0-6, 7-dihydropyrrolof 1,2-a ][ 1,2,4]-
triazolo[ 1,5-c Jquinazolin-4a(5H )-yl)-propanoic acid
(3k)

Yield: 65.0%; m.p. 225—228°C; IR (cm™):
3737, 2987, 2311, 1711, 1512, 1484, 1338, 1213,
1066, 871, 752, 710, and 668; '"H NMR, & (ppm):
12.01 (s, 1H, COOH), 7.99 (d, J=8.1 Hz, 1H, H-
12), 791 (d, J=7.7 Hz, 1H, H-9), 7.54 (t, J=7.9
Hz, 1H, H-10), 7.37 (t, /=7.6 Hz, 1H, H-11), 2.97—
2.47 (m, 4H, H-6,6', CH,CH,COOH), 2.37 (s, 3H,
CH,), 2.25—1.89 (m, 4H, H-5,5', CH,CH,COOH);
BC NMR, & (ppm): 173.6, 173.3, 161.0, 148.1, 132.6,
131.5, 126.5, 124.6, 123.2, 117.1 (12a-C), 80.9 (4a-C),
34.1,29.8, 28.5, 28.5, 14.3; LC-MS m/z=313 [M+1];
Anal. Calcd. for C,(H,,N,O;: C 61.53; H 5.16; N
17.94; Found: C 61.59; H 5.21; N 17.99.

3-(7-0x0-2-phenyl-6, 7-dihydropyrrolo[ 1,2-a ][ 1,2,4]-
triazolo[ 1,5-c Jquinazolin-4a(5H )-yl)-propanoic acid
(3D

Yield 79.1%; m.p. 232—235°C; IR (cm™): 3732,

2977, 2311, 1732, 1493, 1445, 1338, 1214, 750, 719,
and 693; 'H NMR & (ppm): 8.12—8.02 (m, 4H,
H-12,9, 2-Ar H-2,6), 7.58 (t, J/=7.9 Hz, 1H,
H-10), 7.49—7.36 (m, 4H, H-11, Ar H-3,4,5), 3.07—
2.79 (m, 3H, H-6, CH,CH,COOH), 2.70—2.57 (m,
2H, H-6',5), 2.42 (t, J=6.6 Hz, 2H,
CH,CH,COOH), 2.15—2.06 (m, 1H, H-5"; 13C
NMR & (ppm): 173.6, 173.3, 162.0, 148.9, 132.8,
131.8, 131.0, 130.0, 129.3, 126.6, 126.6, 124.9, 123 .4,
117.0, 81.3 (C-4a), 37.1, 34.1, 29.9, 28.6; EI-MS
(m/z (1%,,): 301 (38.2), 273 (5.1), 262 (14.7), 260
(48.9), 259 (28.1), 248 (26.4), 246 (100.0), 245 (36.2),
143 (10.8), 129 (19.6), 127 (5.1), 116 (13.7), 109
(6.5), 104 (13.7), 103 (18.3), 102 (36.9), 90 (25.4),
88 (30.3), 86 (11.1), 77 (32.1), 76 (18.5), 75 (24.7),
64 (9.4), 63 (31.3), 62 (24.1), 54 (6.5), 52 (5.2), 51
(27.1), 45 (6.7), 44 (8.7), 42 (8.6), 41 (5.4), 39 (18.9);
LC-MS, m/z: 374, Anal. Calcd. for C,;H {N,O;:
C 67.37; H 4.85; N 14.96; Found: C 67.35; H 4.87;
N 14.99.

3-(2-(4-isopropylphenyl)-7-0x0-6, 7-dihydro-
pyrrolo[1,2-a][1,2,4]triazolo[1,5-c]quinazolin-
4a(5H)-yl)propanoic acid (3m)

Yield 70.0%; m.p. 230—232°C; IR (cm™'): 3856,
2987, 2377, 1729, 1470, 1337, 1214, 851, 756, 723,
and 668; 'H NMR & (ppm): 8.08 (d, /=7.6 Hz, 1H,
H-9), 8.05—7.97 (m, 3H, H-12, 2-Ar H-2,6), 7.58
(t, J/=7.9 Hz, 1H, H-11), 7.42 (t, J=7.7 Hz, 1H,
H-10), 7.29 (d, J=7.9 Hz, 2H, 2-Ar H-3,5), 2.92—
2.82 (m, 4H, H-5, CH(CH,),, CH,CH,COOH),
2.68—2.56 (m, 2H, H-6',5"), 2.39—2.05 (m, 3H, H-6,
CH,CH,COOH), 1.33—1.27 (m, 6H, CH(CH,),);
LC-MS, m/z: 416.18 Anal. Calcd. for C,,H,,N,O;:
C 69.21; H 5.81; N 13.45; Found: C 69.17; H 5.84;
N 13.47.

X-Ray diffraction study of 3-(2-methyl-7-oxo-
6, 7-dihydropyrrolo[1,2-a][1,2,4]triazolo[1,5-c]-
quinazolin-4a(5H)-yl)propanoic acid (3k)

Crystals of 3k are triclinic, C,4H(N,O,, at 20°C,
a=7.995(1) A, b=9.413(1) A, ¢=10.635(1) A, o=
=76.15(1)°, B=71.63(1)°, y=71.41(1)°, V=711.4(1) A3,
M,=312.33, Z=2, space group P1, d_,.=1.458 g/cm’,
u (MoK_)=0.104 mm™', F(000)=328. The unit cell
parameters and intensities of 8051 reflection (2497
independent, R,,=0.0546) were measured by using
a «Xcalibur-3» diffractometer (MoK, radiation,
CCD-detector, graphite monochromator, w-
scanning, 20,,,,=50°).

The structure was solved by direct method using
SHELXTL program [9]. The positions of hydrogen
atoms were located from electronic density difference
maps and refined using a «riding» model with
U,=nU, (n=1.5 for methyl groups and n=1.2 for
other hydrogen atoms) of the carrier atom. The
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hydrogen atom of the hydroxyl group is refined within
isotropic approximation. The structure was refined
in anisotropic approximation for non-hydrogen atoms
using least mean square method with 2487 reflections
up to wR,=0.166 (R,;=0.052 using 1755 reflections
with F>46(F), S=0.913). The final atomic
coordinates, and crystallographic data for molecule
3k have been deposited to with the Cambridge
Crystallographic Data Centre, 12 Union Road, CB2
1EZ, UK (fax: +44-1223-336033; e-mail:
deposit@ccdc.cam.ac.uk) and are available on re-
quest quoting the deposition numbers CCDC
1970508).

Anti-inflammatory activity

The evaluation of anti-inflammatory activity
of the synthesized compounds was conducted on 90
Wistar white rats (with a weight of 150—160 g),
obtained from the nursery of the «Institute of
Pharmacology and Toxicology of Ukraine» (Kyiv,
Ukraine). All experimental procedures and treatment
were carried out according to the European
Convention and «Regulations on the use of animals
in biomedical research» [10].

In order to estimate anti-inflammatory activity,
the screening of the synthesized compounds began
with the study of their effect on exudative phase of
acute aseptic inflammation (a «formalin» test) [11].
Phlogogen (1% aqueous solution of formaldehyde)
was subplantally injected in a dose of 0.1 mL in the
rats’ back right paw. The left one was used as a
control. Intragastric administration of the studied
compounds was conducted using atraumatic probe
as water solution or finely dispersed suspension
stabilized by Tween-80 in a dose of 10 mg/kg 1 hour
before the injection of phlogogen. The reference drug
«Diclofenac sodium» was administered
intragastrically in a recommended dose of 8 mg/kg
for pre-clinical studies. The measurement of paws
volume was conducted before the experiment and
in 3 hours after injection of phlogogen using the
described methods.

The activity of these substances was determined
by their ability to reduce the swelling as compared
with the control group and was expressed in
percentage. It showed how the substance inhibited
phlogogen swelling in relation to control swelling
where the value was taken as 100%. The activity of
the studied compounds was calculated by the
following equation:

A =100% — e = Vie)

(Vsc - th) ’

where A is the antiexudative activity, %; V,, is the

volume of swollen paw in the experiment; V,, is the
volume of healthy paw in the experiment; V, is the
volume of swollen paw in control; and V,, is the
volume of healthy paw in control.

Statistical data processing was performed using
a license program «STATISTICAT for Windows 6.0»
(StatSoftInc., No. AXXR712D833214FANS) as well
as «SPSS 16.0» and «Microsoft Office Excell 2003».
The results were presented as «meantstandard error
of the mean». Arithmetic mean and standard error
of the mean were calculated for each of the studied
parameters. During verification of statistical
hypothesis, null hypothesis was declined if statistical
criterion was p<0.05 [12].

Results and discussion

Considering the proposed strategy of the search
for anti-inflammatory compounds, 2-azahetery-
lanilines were used as initial compounds for the
synthesis of quinazoline condensed derivatives. The
above-mentioned transformation may be conducted
via tandem cyclocondensation that yielded
polycondensed heterocyclic systems [9,10]. The
interaction between 3-(2-aminophenyl)-6-(4-
isopropylphenyl)-1,2,4-triazin-5(2 H)-one (la) and
4-oxoheptanedioic acid was used as a model reaction
to study the influence of conditions (the solvent
nature, temperature, catalyst, and duration) on the
heterocyclization process (Scheme 1, Table 1). The
nature and content of the products in the reaction
mixture were estimated using LC-MS method. It
was shown that the refluxing of equimolar quantities
of compound la with 4-oxoheptanedioic acid in
methanol for 3 h resulted in the formation of
compound 2a. It should be noted that the conversion
of compound la in polycondesed derivative 2a did
not exceed 30% irrespective of the reaction duration
and catalyst nature. The initial compound la was
the main component of the reaction mixture after
completing the process, which may be associated
with its low solubility in methanol.

The almost total (96%) conversion of
compound la into product 2a was observed in case
of the refluxing of initial reagents in propanol-2 in
the presence of acidic catalyst during 2 h (Table 1).
The prolongation of reaction duration up to 3 h
resulted in the formation of a mixture of products
2a and 3a with the components ratio of 76%:24%,
respectively. The reaction in dioxane during 2 h also
was not selective and yielded a mixture of the
products 2a and 3a (with a ratio of 30%:70%,
respectively). The reaction between initial compounds
in acetic acid was more selective. Thus, the total
conversion of compound la into product 3a occurred
after the refluxing of initial compounds in the above-

Substituted pyrrolof1,2-a][ 1,2,4]triazolo-([ 1,2,4]triazino-)/c Jquinazoline-4a(5a)-propanoic acids: synthesis,

spectral characteristics and anti-inflammatory activity



66

ISSN 0321-4095, Voprosy khimii i khimicheskoi tekhnologii, 2020, No. 1, pp. 61-70

O OH
(0)
o o) H ]
NH; HO)‘\/\H/\/U\OH N N
o} OH
H > + COOCOH
NN i, i, i, iv N\N N\N
b o A

o o} o]
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iii: dloxane,2H2804 or p-TosH; iv AcOH

Scheme 1

Table 1

The features of the interaction between 3-(2-aminophenyl)-6-(4-isopropylphenyl)-1,2,4-triazin-5(2 H)-one (1a) and
4-oxoheptanedioic acid

Conditions (solvent, catalyst, duration)

Contents of the components in the mixture after

completing the reaction, la:2a:3a (%)

methanol, H,SO, or TosOH, 3 h 70:30:0
propanol-2, H,SO, or TosOH, 2 h 4:96:0
dioxane, H,SO, or TosOH, 2 h 0:30:70
acetic acid, 2 h 0:0:100

mentioned solvent during 2 h (Table 1). It was
considered that increasing the solvent boiling point
and, consequently, removing water from the reaction
mixture had a positive effect on the formation of
compound 3a.

The reactivity of 2-(3-R-1H-1,2,4-triazol-5-
yl)anilines toward 4-oxoheptanedicarboxylic acid was
different. Thus, the mixture of compounds 2m and
3m (at the ratio of 20%:80%, respectively) was
formed as a result of the refluxing of compound Im
with 4-oxoheptanedicarboxylic acid in methanol or
propanol-2 during 2 h (Scheme 2). This was caused
by a higher solubility of the initial compound 1m-I
in alcohols. The total conversion of the initial
compound Im into polycondensed derivative 3m was
observed in case of the refluxing in acetic acid with
water removal.

The found optimal conditions was used for the
synthesis of pyrrolo[1,2-a][l1,2,4]triazolo-
([1,2,4]triazino-)[c]quinazoline-4a(5a)-propanoic
acids 3 as a promising anti-inflammatory agents
(Scheme 2). The initial compounds that contain a
fluorine atom were used among others to obtain the
products with a high anti-inflammatory activity.
Thus, the series of fluorine-containing polycondensed
derivatives were synthesized with satisfactory yields.

The structure and purity of the synthesized

compounds were proved by a complex of appropriate
physicochemical methods. Thus, the signals of proton
in the 7th position and multiplets of carboxyethyl
moieties in '"H NMR spectra of compound 2a were
characteristic and were observed as a singlet at the
8.88 ppm and at 3.09—2.94 ppm and at 1.27—
0.97 ppm, respectively. At the same time, the signals
of pyrrolidine cycle protons and carboxyethyl moiety
at angular carbon atom of compounds 3a-m in 'H
NMR were registered. The above-mentioned signals
were observed as series of multiplets at 3.19—
2.52 ppm and 2.44—1.61 ppm, wich can be explained
by the presence of asymmetric carbon atom. The
signal of carboxylic group proton was observed in
the spectra of the most compounds as a singlet at
12.11—12.03 ppm. The signals of heterocyclic
fragment benzene ring protons were registered as
AB, ABC or ABCD-systems, wherein the position
and multiplicity were affected by the nature of
substituents. Moreover, the signals associated with
the substituents in positions 2 (of triazole cycle) or 3
(of triazine cycle) were registered in 'H NMR spectra
of the compounds 3.

The formation of tetracyclic system was
additionally proved by C NMR spectra of the
compounds 3. Thus, the signals of deshielded carbon
atoms of carboxylic group and the 2nd position were
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COOH

Ry = H, F; R2=Me, Ph, 4-i-PrCgH,; 4-FCgH,; Rs=Me, Ph, 4-i-
PTCSH4

Scheme 2

characteristic of pyrrolo[1,2-a][1,2,4]]triazino[2,3-
c]quinazoline derivatives (3b, 3c, 3g, 3i) and were
observed at 173.6 ppm and 165.2—11.2 ppm,
respectively. The formation of pyrrole ring was proved
by the signals of carbon atoms in the 8th, 7th, 6th
and 5a positions at 173.2—172.9 ppm, 30.0—29.9 ppm,
32.9—32.8 ppm and 84.5—83.6 ppm, respectively.
The signals of carboxyethyl moiety of sp’-hybridized
carbon atoms were registered at 32.9—28.3 and 30.0—
28.2 ppm, correspondingly. At the same time, the
signals of carbon atoms in pyrrolidone cycle
condensed with more aromatic [1,2,4]-triazolo-
[1,5-c]quinazoline systems (compounds 3k, 3I) were
diamagnetically shifted. This effect was more
pronounced for the signals of carbons atoms in the
positions 4a, 5 and 6. The positions of other signals
corresponded to the proposed structures.

The mass-spectrum (EI) of the compounds 3c
and 31 were characterized by the absence of molecular
ions signals. The initial fragmentation of the
molecular ion of compound 3¢ was caused by the
elimination of carboxyethyl fragment and the
formation of ion F,[M-CH,CH,COOH]* with
m/z=329 (1,=9.6%). The fragmentation of F, was
associated with the degradation of triazine fragment:
m/z=260 (I,,=100.0%) and m/z=198 (1,,=39.1%).
The 2-o0x0-5-imino-3.3a,4,5-tetrahydropyrrolo-
[1,2-a]quinazolinium cation ([C,;HgN;O]*, m/z=
=198 (1,,=39.1%)) subsequently eliminated radicals
CO, CH,CO, CH,CH,CO, what resulted in the
formation of ions with m/z 171, 155 and 143. The
above-mentioned signals corresponded to the
fragmentation of pyrrolidone cycle and additionally
proved the formation of tetracyclic system.

The mass-spectrum of the compound 31 was

also characterized by the absence of a molecular ion
signal and the presence of a signal from an ion that
was formed as a result of the elimination of carbo-
xyethyl fragment (F,[M-CH,CH,COOH]* m/z 301
(I,=38.2%). At the same time, the fragmentation
of F, ion had a different direction as compared with
the compound 3c. Thus, the fragmentation of F, for
the compound 31 was caused by the destruction of
pyrrolidone [F,-CH,CO]* and [F,-CH,CH,CO]*
what resulted in the formation of ions F, with m/z
260 (1,,=48.9%) and F; with m/z 246 (1,,=100.0%).
This feature was due to a higher aromaticity of
[1,2,4]triazolo[1,5-c]quinazoline system. The
fragmentation of the formed 2-phenyl-[1,2,4]-
triazolo[1,5-c]quinazolinium cation (F;) was caused
by the cleavage of N,—C, and N;—N, bonds which
yielded ion F4 (m/z 143 ((1,,=10.8%).

Taking into account some ambiguity of a
tandem heterocyclization reaction consisted in the
possibility to form different structural isomers, we
confirmed the structure of the compound 3k using
X-ray diffraction method (Figure). It was shown that
tetrahydropyrimidine cycle adopts a non-symmetrical
half-chair conformation (the puckering parameters
are as follows [14]: S=0.55, ®=42.7°, ¥=47.6"). The
deviations of the N, and C,, atoms from the mean
square plane of the remaining cyclic atoms are
0.13 A and —0.40 A, respectively. Pyrrolidine cycle
adopts an envelope conformation where C11 atom
deviates by 0.44 A from the other atoms of this cycle.
The carboxyl group of the substituent at the CI12
atom is located almost orthogonally towards the
C12—Cl13 bond (the C12—C13—C14—NI1 torsion
angle is —83.3(2)%) and is slightly turned to the
C13—C14 bond (the C13—C14—C15—03 torsion
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angle is —15.0(3)?). Such a position of the carboxylic
fragment is stabilized by the intramolecular stacking
interaction with the triazole cycle (the distance
between CI5 atom and triazole cycle m-system is
3.01 A) causing the appearance of the H(14a)...H(11b)
intramolecular short contact (the distance is 2.30 A
as compared to the van der Waals radii sum [15]
equal to 2.34 A). In the crystal phase, molecules
3k form centrosymmetric dimer due to the
O(2)—H(2)...N(1)’ intermolecular hydrogen bond
(1=x, =y, 1=z; H..N 1.94 A O—H...N 162°).

The molecular structure of the compound 3k according to the
X-ray diffraction study. Thermal ellipsoids of atoms are shown
at 50% probability level

Anti-inflammatory activity of the synthesized
compounds

The results of pharmacological study showed
that most of the obtained compounds demonstrated
anti-inflammatory activity (Table 2). The compounds
3b, 3d, 3g and 3j were identified as the most active
anti-inflammatory agents. Thus, the activity of these
compounds exceeded the pharmacological effect of
the reference-compound «Diclofenac» by 33.1%,
10,8%, 32.0% and 28.1%, correspondingly. The
SAR-analysis showed that a high anti-inflammatory
activity was observed for pyrrolo[1,2-a][1,2,4]-
triazino[2,3-c]quinazoline derivatives (compounds
3a-j) which can be explained by their structural
similarity to the known anti-inflammatory agents [4—
6]. At the same time, the compound 2a as well as
substituted pyrrolo[1,2-a][1,2,4]triazolo[2,3-c]-
quinazolines (3k-m) showed only a low activity. It
should be mentioned that nature of substituent in

position 3 of pyrrolo[1,2-a][1,2,4]triazino[2,3-c]-
quinazoline derivatives significantly affects the anti-
inflammatory activity. Thus, the replacement of
methyl group (compound 3b) with phenyl moiety
(3c) resulted in a loss of the anti-inflammatory
activity. At the same time, the introduction of fluorine
atom into phenyl substituent in the 3rd position (3g)
significantly increased the pharmacological activity
level. The introduction of additional fluorine atoms
into positions 11 (3d) and 11, 12 (3j) was also
reasonable approach for purposeful search of anti-
inflammatory agents.

Table 2
Anti-inflammatory activity of synthesized compounds
(M£m, n=6)

No. | Compound | Dose, mg/kg AA, Yox

1 control — -

2 diclofenac 50.93

3 2a 29.35

4 3b 84.05

5 3¢ 32.33

6 3d 61.73

7 3e 42.69

8 3f 10.0 43.19

9 3g 82.98

10 3i 50.78

11 3j 79.05

12 3k 41.22

13 31 36.71

14 3m 39.21

Conclusions

The interaction between 2-azaheterylanilines
and 4-oxoheptanedioic acids resulted in the formation
of condensed quinazoline derivatives. The nature of
a heterocyclic fragment in molecules of initial
compounds, the nature of solvent and the process
duration significantly affect the structure of the
products. The refluxing of initial compounds mixture
in acetic acid during 2 h was optimal for the synthesis
of tetracyclic derivatives 3. The obtained compounds
revealed promising anti-inflammatory activity that
was comparable to or higher than pharmacological
effect of the reference drug «Diclofenac». The
presence of pyrrolidone and triazine systems was
essential for revealing anti-inflammatory activity. The
introduction of fluorine atom allowed increasing the
pharmacological effect of the synthesized
compounds.
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3AMIIIEHI ITIPOJIO[1,2-4][1,2,4] TPHA30JIO-
([1,2,4]TPUA3UHO-)[ C]XTHA3OJITH-4a(54)ITPOITAHOBI
KUCJIIOTU: CUHTE3, CIIEKTPAJIBHI
XAPAKTEPUCTUKU TA ITPOTU3AITIAJIBHA
AKTUBHICTb

B. Cmasuypkuii, O. Bockoboiinux, M. Kasynin, 1. Hocyaenko,
C. Illuwkina, C. Kosaaenxo

B oaniii pobomi nagedeni pezyasmamu docaioxncenus eeme-
pouukaizayii 3-(2-aminogperin)-6-(4-izonponingenin)- 1,2,4-mpu-
asun-5(2H)-ony 3 4-okcoeenmandiosoro kucaomoro. [lokazaro, wo
8 3anedxcHocmi 8i0 ymoe nepebicy (memnepamypHui pejcum, npu-
poda po3uuHHUKQ ma Kamanizamopa, mpueasicme npouyecy) 6 pe-
3yabmami peakuyii ymeoproromocs vacmxoeo eioposaruil [ 1,2,4mpu-
asunof2,3-c [xinazonin, nipoaof 1,2-aj[ 1,2,4]mpuasurnol2,3-c [xina-
304in-5a(6H)-in)nponanosa kucaoma abo ix cymiui. Bcmaroeaero,
W0 KUun smiHHs 3a3HAYEHUX BUXIOHUX CNOAYK 8 OUMOBIU KUCAOMI €
ONMUMANLHUMU YMOBaMu 045t cunme3y 3-(3-(4-izonponingenin)-
2,8-diokco-7,8-0ieiopo-2H -nipoaof 1,2-a [ 1,2,4]mpuazunof 2,3-c |-
xinazonin-5a(6H )-in)nponanoeoi kucromu. Busenreni onmumanvHi
ymoeu 6yau eukopucmati 045 30ilUcHeHHs KOHOeHcauii 2-azaceme-
PUNGHINIHIG 3 4-0Kcocenmandiosor KUCA0MO ma cAy2y8aiu npe-
napamueHum Memodom 045 00epIHCaHHs cepii mempayuKAiMHux
noxionux. Cmpykmypa ma 4ucmoma CUHmMe308aHUX CnoAyK 6yia
niomeepoxcena 3a 00noMo20H0 KOMHAEKCY Qi3UK0-XIMIYHUX Memodie
docaidocenns, skull ceped iHwoeo oxonareas [4-, 'H, °C AMP-,
XpoMamo-mac-, Mac-cneKmpomMempito ma peHmeeHoOCmpyKmypHe
docaioncenns. Ilokazani ocobausocmi paemenmayii mosexyasap-
HUX [OHI8 00epIHCaHUX 2emepoOUUKAIMHUX NOXIOHUX 6 YMOBAX eNeK-
mponHoi ionizayii. Bcmanoeaeno, wo binbiw apomamuyHa nipoao-
[1,2-aj[ 1,2,4]mpua3onof 1,5-c [xinazosinoea cucmema 3aznac ¢pae-
Menmayii 3a nipoaidonosum yukiom. Busenero, wjo e6eedenns kap-
boxcuemunvroeo paemenmy do nipoaofl,2-aj[1,2,4]mpuazuno-
[2,3-c [xinasoninogoi cucmemu € eunpagdanum 6 KOHmeKcmi KoH-
CMPYIOBAHHA NPOMUZANANLHUX aceHmis. Pesyasmamu gpapmakono-
2IYHUX OocaiddceHb NOKA3GAU, WO MIAbKU 3aMiWjeHuM Nipoao-
[1,2-a][1,2,4]mpuazunof2,3-c [xinazorin-5a(6H )-nponanoeum kuc-
A0Mam npUMamanHa eucoka npomu3sananvia 0isa. Huzka odepyca-
HUX CROAYK NPOAGASAIOMb NPOMU3ANAnbHy 0ilo, AKa 3a pieHem 6yia
BUWOI0 Y NOPIBHAHI 3 PAPMAKOA0IYHON AKMUBHICMIO Npenapamy
nopiensnns «/uxnogpenarx». I[lokazaro, wjo Hasenicms amomie ¢mo-
DY 8 MOAEKYAl CUHME308AHUX CHOAYK € KPUMUHHUM 0451 NPOSAGY
3azHaueHoi Jii.

Kouosi cioBa: 3-(2-amiHodeHin)-6-R-1,2,4-tpuazuH-
5(2H)-onu, 2-(3-R-1H-1,2,4-tpuazon-5-in)aHijliHA, TeTepo-
uMKitizauis, nmiponol[1,2-a][1,2,4]tpuaszono-([1,2,4]tpuasuno-)[c]-

Substituted pyrrolof1,2-a][ 1,2,4]triazolo-([ 1,2,4]triazino-)/c Jquinazoline-4a(5a)-propanoic acids: synthesis,

spectral characteristics and anti-inflammatory activity
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XiHa3oJiH-4a(5a)IponmaHoBi KHCJIOTH,
XapaKTepUCTUKH, TIPOTU3aITajIbHa aKTUBHICTb.
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SUBSTITUTED PYRROLO[1,2-4][1,2,4] TRIAZOLO-
([1,2,4]TRIAZINO-)[ C]QUINAZOLINE-4a(5a)-
PROPANOIC ACIDS: SYNTHESIS, SPECTRAL
CHARACTERISTICS AND ANTI-INFLAMMATORY
ACTIVITY

V. Stavytskyi *, O. Voskoboinik *, M. Kazunin °, I. Nosulenko °,
S. Shishkina ®, S. Kovalenko **

a Zaporizhzhia State Medical University, Zaporizhzhia, Ukraine

b SSI «Institute for Single Crystals», National Academy of
Sciences of Ukraine, Kharkiv, Ukraine
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The heterocyclization of 3-(2-aminophenyl)-6-(4-iso-
propylphenyl)-1,2,4-triazin-5(2H)-one with 4-oxoheptanedioic acid
was studied in this work. It was shown that this reaction yielded
partial hydrogenated [1,2,4]triazino[2,3-c]quinazoline, pyrrolo-
[1,2-a][1,2,4]triazino[ 2, 3-c]quinazoline-5a(6H)-yl)propanoic acid
or their mixture depending on the reaction condition (the nature of a
solvent, the temperature, and the process duration). It was found
that the refluxing of initial compounds in acetic acid was the most
suitable in the case of the synthesis of 3-(3-(4-isopropylphenyl)-
2,8-dioxo-7,8-dihydro-2H-pyrrolo[ 1,2-a][ 1,2,4]triazino[2,3-c]-
quinazolin-5a(6H)-yl)propanoic acid. The found optimal conditions
were used for the condensation of 2-azaheterylanilines with 4-oxo-
heptanedioic acid. These conditions created the basis for preparative
methods for the synthesis of tetracyclic derivatives series. The structure
and purity of the obtained compounds were determined by a complex
of appropriate physicochemical methods, including 'H and ?C NMR,
IR, chromatography-mass, mass-spectroscopies and X-ray diffraction
analysis. The features of the fragmentation of different heterocycles
molecular ions under electronic ionization were discussed. It was
established that the destruction of pyrrolidone cycle caused higher
fragmentation of aromatic pyrrolo[1,2-a][l,2,4]triaz>lo[1,5-c]-
quinazoline system. It was found that the introduction of carboxyethyl
fragment into the pyrrolo[ 1,2-a][ 1,2,4]triazino-)[2,3-c]quinazoline
system was favorable for the formation of anti-inflammatory agents.
Pharmacological studies revealed that only substituted pyrrolo-
[1,2-aj[ 1,2,4]triazinof 2,3-c]quinazoline-5a(6 H)-propanoic acids
showed high anti-inflammatory activity. The series of the obtained
compounds demonstrated an anti-inflammatory activity that was
comparable to or higher than the pharmacological effect of the
reference compound «diclofenac». The essential role of the presence
of fluorine atom in the anti-inflammatory activity of the synthesized
compounds was discussed.

Keywords: 3-(2-aminophenyl)-6-R-1,2,4-triazin-5(2H)-
ones; 2-(3-R-1H-1,2,4-triazol-5-yl)anilines; heterocyclization;
pyrrolo[1,2-a][1,2,4]triazolo-([1,2,4]triazino-)[c]quinazoline-
4a(5a)-propanoic acids; spectral data; anti-inflammatory activity.
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