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Prostate gland cancer is one of the
most widespread malignant diseases in
men. More than 600 000 new cases of
this disease are registered annually [1].
Medics associate this with improvement
in methodology of screening, aimed at
detecting prostate cancer on early stages,
which are mandatory at certain age [2].
Important factors of disease risk are age
(nearly 80 % of cases — are in men, older
than 60), stress, which weaken immune
system, excessively high-calorie foods,
hereditary causes. Lack of testosterone
and vitamin D plays an important role
too [3]. There are references in literature
about significant ethnic wvariability in
cases of prostate cancer in the world.
Interesting, that tendency in values per-
sists in men of different skin colors on
all continents [4].

Methods of treatment depend on fac-
tors, such as stage of disease, tumor
growth intensity, presence of metasta-
ses and possible complications, etc.
However, plans of prostate cancer treat-
ment in the world practice change, as
consequence of new medicines addition
on the pharmaceutical market, such as
arbitaron acetate, docetaxel, enzaluma-
tid [4].
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In last 10 years in Ukraine there is
observed upward trend in number of
prostate cancer cases among male popu-
lation. Disease progresses slowly and
symptoms appear on 3—4 stages. Lethal
cases are 41 on 100 thousands of people
[6]. This is why creation of new locally
produced antitumor agents is an urgent
task of pharmacy.

Agent from group of antagonists,
5-fluorouracil, is used as a standard for
comparison of antitumor activity of
new perspective compounds. It inhibits
the process of cancer cells division by
blocking DNA synthesis.

Increase in effectiveness of chemo-
therapy treatment for tumor disease is
related to creation of new, effective anti-
tumor medical agents. Particulary, based
on azulenes derivatives [6—11].

The aim of this study — to synthesize
novel derivatives of 1-(4'-isopropylphe-
nyl)-4-(42-chlorophenyl)-5,6,7,8-tetra-
hydro-2,4a-diazacyclopenta[cd]azulene-
2-carboxylic acid arylamides and to evalua-
te their activity against PC-3 prostate
cancer cells as compared with known anti-
tumor compound 5-fluorouracil (Fig. 1).

Materials and methods. Test com-
pounds — 1-(4!-isopropylphenyl)-4-(42-
chlorophenyl)-5,6,7,8-tetrahydro-2,4a-
diazacyclopenta[cd]azulene-2-carboxylic
acid arylamides (8 a-i) were synthesized
in department of medical chemistry, SI
«Institute of Pharmacology and Toxico-
logy NAMS of Ukraine» (Fig. 2).
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Fig. 1. Structural formulas of 5-fluoro-
uracil (a) and 1-(4'-isopropylphenyl )-4-
(4?-chlorophenyl )-5,6,7,8-tetrahydro-2,4a-
diazacyclopenta[cd Jazulene-2-carboxylic

Qg
acid 3-R-phenylamides (8 b (R=OCH,),
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Fig. 2. Scheme of synthesis of 1-(4'-isopropylphenyl )-4-(4?-chlorophenyl )-5,6,7,8-tetrahydro-
2,4a-diazacyclopenta[cd] azulene-2-carboxylic acid arylamides (8 a-i)

Where 7,8: a) R=2-OCH 4 b) R=3-OCH ,; ¢) R=4-OCH 4 d) R=3-CH,; e) R=4-CHj; f) R=2-Cl;

g) R= 3-Cl; h) R= 4-Cl; i) R= 3,4Cl,

2-Methoxy-3,4,5,6-tetrahydro-7H-aze-
pine 1 was obtained by alkylating capro-
lactam with dimethyl sulfate using the
method [12]. Chlorohydrate o-amino-
4-chloroacetophenone 2 was obtained
[13] by condensation of a-bromo-4- chlo-
roacetophenone with hexamethylenetet-
ramine. 3-(4-Chlorophenyl)-6,7,8,9-tetra-
hydro-5H-imidazo[1,2-alazepine 3 was
obtained by methods [14, 15].

'H-NMR spectra were recorded on the
Bruker VXR-500 (Germany), the working
frequency of 500.13 MHz, in DMSO-d6 +
CCl, (1:3) using tetramethylsilane (TMS)
as an internal standard. Chemical shifts
are reported in ppm units with use of the
8 scale. Purity control of novel com-
pounds was conducted by thin-layer chro-
matography in the system chloroform —
methanol 9:1. The melting points were
measured on a small-sized heating table

with the observation device RNMK 05
(VEB Analytik, Dresden). Lipophilicity
(LogP) of compounds 6 and 8 a-i was cal-
culated using the program ACD LogP.
Synthesis of 1-(4!-isopropylphenyl )-4-
(42-chlorophenyl )-5,6,7,8-tetrahydro-2,4a-
diazacyclopenta[cd Jazulene 6. To solu-
tion of 4.93 g (0.02 M) 3-(4-chlorophenyl)-
6,7,8,9-tetrahydro-5H-imidazo[1,2-a]
azepine 3 in 150 ml ethylacetate 4.82 g
(0.02 M) a-bromo-4-isopropylacetophe-
none 4 was added. The reaction mixture
was refluxed for 1 hour. After cooling
the solid 5 was filtered, washed with
ethylacetate, then dried on air. To sus-
pension of 1-[2-(4!-isopropylphenyl)-2-
oxoethyl]-3-(42-chlorophenyl)-6,7,8,9-
tetrahydro-5H-imidazo[1,2-alazepin-
1-ium bromide 5 in 40 ml water 5 %
NaOH in 20 ml was added. The reaction
mixture was refluxed for 3 hours. After
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cooling the solid 6 was filtered, washed
with water, then dried on air and recrys-
tallized from benzene. Yield 3.35 g (43
%). Anal. Calc. for C,.H,.CIN,. %: N
7.20. Found, %: N 7.32. 'H NMR (500
MHz, DMSO0-d6), & (ppm): 1.33 (d, 6H,
CH(CH,),), 1.89 (m, 2H, CH,), 2.05 (m,
2H, CH,), 2.53 (m, 2H, CH,), 3.06 (m,
1H, CH(CH,),), 8.95 (m, 2H, CH,), 6.85
(s, 1H, 2-CH), 7.40 and 7.52 (d-d, 4H,
C,H,, J=7.8 Hz), 7.49 (s, 1H, 3-CH),
7.57 and 7.63 (d-d, 4H, C;H,, J=8.7 Hz).
Log P = 7.88 = 0.88.

Synthesis of 1-(4!-isopropylphenyl)-4-
(4%-chlorophenyl )-5,6,7,8-tetrahydro-2,4a-
diazacyclopenta[cd Jazulene-2-carboxylic
acid (2-methoxyphenyl)-amide 8 a. The
mixture 1.94 g (0.005 M) of 1-(4!-isopro-
pylphenyl)-4-(42-chlorophenyl)-5,6,7,8-
tetrahydro-2,4a-diazacyclopenta[cd]azu-
lene 6 and 0.745 g (0.005 M) of 2-metho-
xyphenylisocyanate 7 a was refluxed in
100 ml of dried benzene during 2 hours.
After cooling the solid 8 a was filtered,
washed with benzene, then dried on air
and recrystallized from ethanol. Yield
1.86 g (69 %). M.p.= 205-206 ‘C. Anal.
Cale. for C,H,;,CIN,O,. %: Cl 6.60;
N 7.81. Found, %: Cl 6.77; N 7.98.
'H NMR (500 MHz, DMSO0-d6), § (ppm):
1.81 (d, 6H, CH(CH,),), 1.86 (m, 2H,
CH,), 2.02 (m, 2H, CH,), 2.41 (m, 2H,
CH,), 3.03 (m, 1H, CH(CH,),), 3.42 (s,
3H, OCH,), 3.93 (m, 2H, CH,), 7.69 (s,
1H, NH), 6.80-8.36 (m, 4H, o-C;H)),
7.36 and 7.45 (d-d, 4H, C;H,, J=8.4 Hz),
7.59 and 7.66 (d-d, 4H, C;H,, J=8.4 Hz),
8.01 (s, 1H, 3-CH). Log P = 7.98 = 1.17.

Synthesis of 1-(4!-isopropylphenyl)-4-
(4%-chlorophenyl )-5,6,7,8-tetrahydro-2,4a-
diazacyclopenta[cd Jazulene-2-carboxylic
acid (3-methoxyphenyl)-amide 8 b was
obtained as amide 8 a from 1.94 g (0.005 M)
of 1-(4!-isopropylphenyl)-4-(42-chloro-
phenyl)-5,6,7,8-tetrahydro-2,4a-
diazacyclopenta[cd]azulene 6 and 0.745 g
(0.005 M) of 3-methoxyphenylisocyanate
7 b. Yield 1.93 g (77 %). M.p.= 220—
222 °C. Anal. Calc. for C,,;H,,CIN,O,. %:
Cl 6.60; N 7.81. Found, %: Cl 6.74;
N 7.95. 'TH NMR (500 MHz, DMSO-d6),
8 (ppm): 1.31 (d, 6H, CH(CH,),), 1.88
(m, 2H, CH,), 2.05 (m, 2H, CH,), 2.53
(m, 2H, CH,), 3.04 (m, 1H, CH(CH,),),
3.65 (s, 3H, OCH,), 3.94 (m, 2H, CH,),

42

6.39-7.04 (m, 4H, C;H,), 6.83 (s, 1H,
NH), 7.41 and 7.49 (d-d, 4H, CH,,
J=17.8 Hz), 7.58 and 7.65 (d-d, 4H, C;H,,
J=8.7 Hz), 7.94 (s, 1H, 3-CH). Log P =
8.25 = 1.17.

Synthesis of 1-(4'-isopropylphenyl )-4-(42-
chlorophenyl)-5,6,7,8-tetrahydro-2,4a-
diazacyclopenta[cd]azulene-2-carboxylic
acid (4-methoxyphenyl)-amide 8 c¢ was
obtained as amide 8 a from 1.94 g (0.005 M)
of 1-(4!-isopropylphenyl)-4-(42-chlorophe-
nyl)-5,6,7,8-tetrahydro-2,4a-diaza-
cyclopenta[cd]azulene 6 and 0.745 g (0.005
M) of 4-methoxyphenylisocyanate 7 ec.
Yield 2.15 g (80 %). M.p.= 182-183 C.
Anal. Calc. for C,;H,,CIN;O,. %: Cl 6.60;
N 7.81. Found, %: Cl 6.51; N 7.95.
'H NMR (500 MHz, DMSO-d6), & (ppm):
1.30 (d, 6H, CH(CH,),), 1.88 (m, 2H, CH,),
2.03 (m, 2H, CH,), 2.51 (m, 2H, CH,), 3.03
(m, 1H, CH(CH,),), 3.67 (s, 3H, OCH,),
3.93 (m, 2H, CH,), 6.76 and 6.97 (d-d, 4H,
C.H,, J=9.0 Hz), 6.95 (s, 1H, NH), 7.40
and 7.47 (d-d, 4H, C;H,, J=8.1 Hz), 7.58
and 7.65 (d-d, 4H, C;H,, J=8.4 Hz), 7.93
(s, 1H, 3-CH). Log P = 8.04 = 1.17.

Synthesis of 1-(4'-isopropylphenyl)-4-
(4%-chlorophenyl )-5,6,7,8-tetrahydro-2,4a-
diazacyclopenta[cd Jazulene-2-carboxylic
acid (3-methylphenyl )-amide 8 d was obtai-
ned as amide 8 a from 1.94 g (0.005 M)
of 1-(4!-isopropylphenyl)-4-(42-chlorophe-
nyl)-5,6,7,8-tetrahydro-2,4a-diazacyclo-
penta[cd]azulene 6 and 0.67 g (0.005 M)
of 3-methylphenylisocyanate 7 d. Yield
1.93 g (74 %). M.p.= 204-205 ‘C. Anal.
Calec. for C,,H,,CIN,O. %: Cl 6.80;
N 8.04. Found, %: Cl 6.69; N 8.21.
'H NMR (500 MHz, DMSO0-d6), § (ppm):
1.32 (d, 6H, CH(CH,),), 1.89 (m, 2H,
CH,), 2.04 (m, 2H, CH,), 2.16 (s, 3H,
CH,), 2.51 (m, 2H, CH,), 3.05 (m, 1H,
CH(CH,),), 8.95 (m, 2H, CH,), 6.56 (s,
1H, NH), 6.71-7.07 (m, 4H, C;H,), 7.42
and 7.50 (d-d, 4H, C;H,, J=7.8 Hz), 7.59
and 7.66 (d-d, 4H, C;H,, J=8.7 Hz), 7.95
(s, 1H, 3-CH). Log P = 8.55 = 1.16.

Synthesis of 1-(4'-isopropylphenyl)-4-
(4%-chlorophenyl )-5,6,7,8-tetrahydro-2,4a-
diazacyclopenta[cd Jazulene-2-carboxylic
acid (4-methylphenyl)-amide 8 e was obtai-
ned as amide 8 a from 1.94 g (0.005 M) of
1-(4'-isopropylphenyl)-4-(42-chlorophenyl)-
5,6,7,8-tetrahydro-2,4a-diazacyclopen-
ta[cd]azulene 6 and 0.67 g (0.005 M) of
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4-methylphenylisocyanate 7 e. Yield 1.98
g (76 %). M.p.= 207-208 °C. Anal. Calc.
for C,,H,,CIN,0. %: Cl 6.80; N 8.04.
Found, %: Cl 6.93; N 8.04. 'H NMR (500
MHz, DMSO-d6), 6 (ppm): 1.31 (d, 6H,
CH(CH,),), 1.88 (m, 2H, CH,), 2.03 (m,
2H, CH,), 2.18 (s, 3H, CH,), 2.49 (m, 2H,
CH,), 3.03 (m, 1H, CH(CH,),), 3.93 (m,
2H, CH,), 6.95 (s, 1H, NH), 6.90 and 6.97
(d-d, 4H, C6H4, J=8.4 Hz), 7.40 and 7.47
(d-d, 4H, C;H,, J=7.7 Hz), 7.58 and 7.65
(d-d, 4H, CH,, J=8.7 Hz), 7.93 (s, 1H,
3-CH). Log P = 8.55 + 1.16.

Synthesis of 1-(4!-isopropylphenyl)-4-
(4%-chlorophenyl )-5,6,7,8-tetrahydro-2,4a-
diazacyclopenta[cd Jazulene-2-carboxylic
acid (2-chlorophenyl)-amide 8 f was
obtained as amide 8 a from 1.94 g (0.005 M)
of 1-(4!-isopropylphenyl)-4-(42-chlorophe-
nyl)-5,6,7,8-tetrahydro-2,4a-diazacyclo-
penta[cd]azulene 6 and 0.77 g (0.005 M)
of 2-chlorophenylisocyanate 7 f. Yield
2.14 g (79 %). M.p.= 202-203 °C. Anal.
Cale. for C,,H,,CI,N,0. %: Cl 13.1;
N 7.75. Found, %: Cl 13.3; N 7.89.
'H NMR (500 MHz, DMSO0-d6), § (ppm):
1.82 (d, 6H, CH(CH,),), 1.89 (m, 2H,
CH,), 2.04 (m, 2H, CH,), 2.17 (s, 3H,
CH,), 2.51 (m, 2H, CH,), 3.02 (m, 1H,
CH(CH,),), 3.94 (m, 2H, CH,), 7.15 (s,
1H, NH), 6.938—-7.27 (m, 4H, C;H,), 7.41
and 7.45 (d-d, 4H, C;H,, J=7.7 Hz), 7.57
and 7.65 (d-d, 4H, C;H,, J=8.7 Hz), 7.90
(s, 1H, 3-CH). Log P = 8.59 = 1.17.

Synthesis of 1-(4!-isopropylphenyl)-4-
(4%-chlorophenyl )-5,6,7,8-tetrahydro-2,4a-
diazacyclopenta[cd Jazulene-2-carboxylic
acid (3-chlorophenyl)-amide 8 g was
obtained as amide 8 a from 1.94 g (0.005 M)
of 1-(4'-isopropylphenyl)-4-(42-chlorophe-
nyl)-5,6,7,8-tetrahydro-2,4a-diazacyclo-
penta[cd]azulene 6 and 0.77 g (0.005 M)
of 3-chlorophenylisocyanate 7 g. Yield
2.20 g (81 %). M.p.= 210-211 °C. Anal.
Calc. for C,,H,,CI,N,0. %: Cl 13.1;
N 7.75. Found, %: Cl 13.2; N 7.83.
'H NMR (500 MHz, DMSO0-d6), & (ppm):
1.30 (d, 6H, CH(CH,),), 1.88 (m, 2H,
CH,), 2.02 (m, 2H, CH,), 2.19 (s, 38H,
CH,), 2.48 (m, 2H, CH,), 3.03 (m, 1H,
CH(CH,),), 3.938 (m, 2H, CH,), 7.16 (s,
1H, NH), 6.91-7.45 (m, 4H, C;H,), 7.39
and 7.46 (d-d, 4H, C;H,, J=8.1 Hz), 7.58
and 7.65 (d-d, 4H, C;H,, J=8.7 Hz), 7.93
(s, 1H, 3-CH). Log P = 9.12 = 1.17.

Synthesis of 1-(4'-isopropylphenyl)-4-
(4%-chlorophenyl )-5,6,7,8-tetrahydro-2,4a-
diazacyclopenta[cd Jazulene-2-carboxylic
acid (2-chlorophenyl)-amide 8 h was obtai-
ned as amide 8 a from 1.94 g (0.005 M)
of 1-(4!-isopropylphenyl)-4-(42-chlorophe-
nyl)-5,6,7,8-tetrahydro-2,4a-diazacyclo-
penta[cd]azulene 6 and 0.77 g (0.005 M)
of 4-chlorophenylisocyanate 7 h. Yield
2.25 g (83 %). M.p.= 214-215 °C. Anal.
Calec. for C,,H,,CI,N,0. %: Cl 13.1;
N 7.75. Found, %: Cl 12.9; N 7.64.
'H NMR (500 MHz, DMSO0-d6), § (ppm):
1.30 (d, 6H, CH(CH,),), 1.88 (m, 2H,
CH,), 2.03 (m, 2H, CH,), 2.49 (m, 2H,
CH,), 3.02 (m, 1H, CH(CH,),), 3.94 (m,
2H, CH,), 7.04 and 7.22 (d-d, 4H, C.H,,
J=8.7 Hz), 7.14 (s, 1H, NH), 7.40 and
7.47 (d-d, 4H, C;H,, J=8.1 Hz), 7.58 and
7.65 (d-d, 4H, C;H,, J=8.8 Hz), 7.92 (s,
1H, 3-CH). Log P = 9.08 = 1.17

Synthesis of 1-(4'-isopropylphenyl)-4-
(4%-chlorophenyl )-5,6,7,8-tetrahydro-2,4a-
diazacyclopenta[cd Jazulene-2-carboxylic
acid (3,4-dichlorophenyl )-amide 8 i was
obtained as amide 8 a from 1.94 g (0.005
M) of 1-(4'-isopropylphenyl)-4-(42-chloro-
phenyl)-5,6,7,8-tetrahydro-2,4a-diaza-
cyclopenta[cd] azulene 6 and 0.94 ¢
(0.005 M) of 38,4-dichlorophenylisocya-
nate 7 i. Yield 2.45 g (85 %). M.p.= 240—
241 °C. Anal. Calc. for C,,H,,CI,N,O. %:
Cl 18.5; N 7.28. Found, %: Cl 18.3;
N 7.35. 'H NMR (500 MHz, DMSO0-d6),
3 (ppm): 1.81 (d, 6H, CH(CH,),), 1.89
(m, 2H, CH,), 2.04 (m, 2H, CH,), 2.49
(m, 2H, CH,), 3.02 (m, 1H, CH(CH,),),
3.95 (m, 2H, CH,), 7.28 (s, 1H, NH),
6.90-7.43 (m, 3H, C;H,), 7.40 and 7.47
(d-d, 4H, C;H,, J=8.1 Hz), 7.59 and 7.66
(d-d, 4H, C;H,, J=8.6 Hz), 7.92 (s, 1H,
3-CH). Log P = 9.98 = 1.18.

Antitumor activity in vitro against
PC-3 prostate cancer cells was studied in
National Cancer Institute of Health USA,
according to Development Therapeutic
Program by standard procedure [16]. For
pharmacological screening compounds 8
b,d were picked, which contain electron-
odonor substituents in meta position of
heterocyclic system, according to the
results of molecular modeling [17].

Identification of antitumor activity
was conducted with highly sensitive fluo-
rimetry method by fluorescence intensity
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(colorant — sulphorodamin B) after 48
hours of cells interation with tested com-
pound in vitro, which based on determi-
nation of tumor cell growth percentage
(PG) under influence of tested compound.
The result was expressed in percentage of
cancer cell growth to control — 5-fluoro-
uracil.

Results and discussion. The results
obtained showed, that compounds 1-(4!-iso-
propylphenyl)-4-(42-chlorophenyl)-5,6,7,8-
tetrahydro-2,4a-diazacyclopenta[cd] azu-
lene-2-carboxylic acid (3-methoxyphenyl)-
amide 8 b and 1-(4!-isopropylphenyl)-4-
(42-chlorophenyl)-5,6,7,8-tetrahydro-
2,4a-diazacyclopenta[cd]azulene-2-carbox-
ylic acid (3-methylphenyl)-amide 8 d dem-
onstrate the ability to suppress PC-3
prostate cancer cells growth in concentra-
tion of 107> M.

These compounds were more effec-
tive in suppressing of cancer cells
growth compared to control — 5-fluoro-
uracil, exactly: 1-(4!-isopropylphenyl)-
4-(42-chlorophenyl)-5,6,7,8-tetrahydro-
2,4a-diazacyclopenta[cd] azulene-2-car-
boxylic acid (3-methoxyphenyl)-amide
8 b was by 3,93 % and 1-(4'-isopro-
pylphenyl)-4-(42-chlorophenyl)-5,6,7,8-
tetrahydro-2,4a-diazacyclopenta[cd]
azulene-2-carboxylic acid (3-methyl-
phenyl)-amide 8 d — by 52,32 % more
effective than 5-fluorouracil.

Therefore, it can be concluded, that
1-(4'-isopropylphenyl)-4-(42-chlo-
rophenyl)-5,6,7,8-tetra-hydro-2,4a-diaza-
cyclopenta[cd]azulene-2 carboxylic acid
arylamides inhibit growth of PC-3 pros-
tate cancer cells more effective compared
with standard - 5-fluorouracil under
experimental condition in vitro. The data
obtained allow to consider these biologi-
cally active compounds as basis for cre-
ation of new, effective antitumor agents
for prostate cancer treatment.

Conclusion

1. New derivatives of 1-(4'-isopro-
pylphenyl)-4-(42-chlorophenyl)-
5,6,7,8-tetrahydro-2,4a-diaza-
cyclopenta[cd]azulene-2-carboxylic
acid arylamides were synthesized by
the reaction of 1-(4'-isopropylphenyl)-
4-(4%-chlorophenyl)-5,6,7,8-
tetrahydro-2,4a-diazacyclopenta[cd]
azulene with the corresponding isocya-
nate at 69-85 % yield.

2.1-(4'-isopropylphenyl)-4-(42-chlo-
rophenyl)-5,6,7,8-tetrahydro-2,4a-
diazacyclo-penta[cd]azulene-2-carboxylic
acid arylamides show antitumor activity
against PC-3 prostate cancer cells in
vitro. The compound 8 d in concentration
of 107° M exceeds an antitumor activity
of 5-fluorouracil against PC-3 prostate
cancer cells by 52.32 %.
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S. A. Demchenko, Yu. A. Fedchenkova , T. A. Bukhtiarova, L. S. Bobkova, V. V.
Sukhoveev, A. M. Demchenko

Synthesis and anticancer activity of 1-(4'-isopropylphenyl)-4-(42-chlorophenyl)-
5,6,7,8-tetrahydro-2,4a-diazacyclopenta[cd]azulene-2-carboxylic acid
arylamides against PC-3 prostate cancer cells

Pharmacotherapy of prostate cancer is an important part in combating oncologic diseases. This is very
relevant, because prostate cancer is a cause of 10 % of deaths from all cancerous diseases in males.

The aim of the study - to synthesize novel derivatives of 1-(4'-isopropylphenyl)-4-(42-chlorophenyl)-
5,6,7,8-tetrahydro-2,4a-diazacyclopenta[cd]azulene-2-carboxylic acid arylamides and to evaluate their
antitumor activity against PC-3 prostate cancer cells.

By reaction of equimolar amounts of 2-methoxy-3,4,5,6-tetrahydro-7H-azepine with a.-amino-4-chloro-
acetophenone chlorohydrate, 3-(4-chlorophenyl)-6,7,8,9- tetrahydro-5H-imidazo[1,2-alazepine was syn-
thesized. By alkylation of a-bromo-4-isopropylacetophenone in ethylacetate and following treatment of the
obtained intermediary quaternary salt with excess of 5 % NaOH solution,1-(4'-isopropylphenyl)-4-(42-
chlorophenyl)-5,6,7,8-tetrahydro-2,4a-diazacyclopenta[cd] azulene was synthesized. By boiling it with
equimolar amounts of correspondding arylisocyanates in dried benzol, an array of 1-(4'-isopropylphenyl)-4-
(42-chlorophenyl)-5,6,7,8-tetrahydro-2,4a-diazacyclopenta[cd]azulene-2-carboxylic acid arylamides were
synthesized. Structure and purity of all compounds obtained were confirmed by data of MR'H spectroscopy.
Lipophilicity (LogP) of compounds 6 and 8 a-i was calculated with the ACD LogP program.

Antitumor activity of 1-(4'-isopropylphenyl)-4-(42-chlorophenyl)-5,6,7,8-tetrahydro-2,4a-diazacyclo-
penta[cd]azulene-2-carboxylic acid (3-methylphenyl) and (3-methoxyphenyl)-amides was evaluated at
in vitro test on prostate cancer PC-3 cell lines. It is indicated, that at concentration of 10-> M these com-
pounds exceed 5-fluorouracil as comparison drug in inhibiting PC-3 prostate cancer cells growth by
52.32 % and 3.93 % correspondingly. The data obtained substantiate feasibility of further studies of
1-(4'-isopropylphenyl)-4-(42-chlorophenyl)-5,6,7,8-tetrahydro-2,4a-diazacyclopenta[cd] azulene-2-car-
boxylic acid arylamides as new, potential antitumor medicines for prostate cancer treatment.

Key words: anticancer activity, 5-fluorouracil, derivatives of 1-(4'-isopropylphenyl)-4-(42-
chlorophenyl)-5,6,7,8-tetrahydro-2,4a-diazacyclopenta[cd]azulene-2-carboxylic acid, PC-3 prostate
cancer cells

C. A. lemyeHko, 0. A. PegyerHkoBa, T. A. Byxtiaposa, J1. C. Bob6koBa,

B. B. CyxoBeeB, A. M. [lemyeHko

CuHTE3 i NPOTUNYXMHHA aKTUBHICTL apunamigis 1-(4'-izonponindenin)-4-(42-
xnopodeHin)-5,6,7,8-TteTparigpo-2,4a-piasauuknoneHralcd]asyneH-2-
KapOOHOBOI KNCNIOTY BiGHOCHO KiTUH PC-3 paky npocTtatu

dapmakoTepanis paky NpocTaTy € BaX/IMBOIO CKJIaA0BOo B O0POTLOI 3 OHKOMIOTYHUMY 3aXBOPIOBAH-

Hamu. Lle nyxe akTyanbHO, TOMy WO pak npoctatn € npuynHolo 10 % cmepTeli Bif, yCiX BUAIB pakoBUX
3axBOPIOBaHb Y HYOJOBIKIB.
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MeTa [0C/iAXeHHs — CUHTE3YBaTn Ta BUBYMTU MPOTUMYXJIVMHHY aKTMBHICTL apunamiais 1-(4'-isonpo-
nindgenin)-4-(42-xnopodeHin)-5,6,7,8-tetpariopo-2,4a-giazaumknoneHra[cd]asyneH-2-kap6oHOBOT KMC-
JIOTV NOPIBHSAHO 3 5-dTOopypauunom BigHOCHO knituH PC-3 paky npocTaTu.

B3aemogieto ekBiMONspHUX KinbkocTel 2-meTokcu-3,4,5,6-TeTparigpo-7H-a3eniHy 3 xjoprigpaTtom
o-aMiHo-4-xnopaueTopeHoHy cuHTe3oBaHo 3-(4-xnopdeHin)-6,7,8,9-tetparigpo-5H-iminaso[1,2-alase-
niH. AnKinyBaHHSIM OCTaHHbOro a-6poM-4-idonponinaueTodeHoHOM y CepefoBuLL eTunaueTaty Ta
noaasbLLo 06pOOKOI0 OAEPXKAHOT MPOMIXHOI YeTBEPTMHHOT coni HagMwkom 5 % po3yvmHy NaOH cuHTte-
30BaHO 1-(4'-izonponindeHrin)-4-(42-xnopodeHin)-5,6,7,8-tetpariapo-2,4a-giasauuknonerrtalcd]asy-
neH. Knn’aTiHHAM OCTaHHbOro 3 eKBIMOSISPHUMMW KifIbKOCTSMW BiAMNOBIAHUX apuni3oLiaHaTiB y Cyxomy
GeHs3oni OyB cuHTE30BaHWUl psag apunamigis 1-(4'-isonponindeHin)-4-(42-xnopodenin)-5,6,7,8-tetpa-
rinpo-2,4a-piasauuvknoneHtalcdladyneH-2-kapO0OHOBOI KMcnoTn. ByooBy Ta YMCTOTY BCiX OTPUMaHUX
peyoBuH nigTBepaxeHo gaHummn AMP 'H cnektpockonii. JlinoginsbHicTe (LOgP) cuHTe30BaHMX Crnoyk
Oyna po3paxoBaHa 3a gornomoroto nporpamu ACD LogP.

OLHEHO NPOTUMYXJIMHHY aKTUBHICTb amigis (3-meTundeHin)- ta (3-metokcudeHin)-1-(4'-isonponindeHin)-
4-(42-xnopodeHin)-5,6,7,8-Tetparinpo-2,4a-giasaumkionerTalcd]asyneH-2-kapGoHOBOT KUCIOTY B AOCHIAAX
in vitro Ha niHiAx KNiTMH paky npoctati PC-3. oka3zaHo, WO AOCHiAXYBaHi PEYOBMHN B KOHLLEHTpaLi
1075 MOsIb/N NepeBuLLYIOTL Npenapar nopisHAHHA — 5-bTopypaums 3a rafibMyBaHHAM POCTY KJITVH paky npo-
cratn PC-3 Ha 52,32 % Ta 3,93 % BignosigHo. OTpuMaHi faHi 06rpyHTOBYIOTb AOLILHICTb MOAASBLLOMO BUBHEH-
Ha apunamigis 1-(4'-isonponindeHin)-4-(42-xnopodeHin)-5,6,7,8-Tetparinpo-2,4a-aiasaumknoneHTalcd]
asyneH-2-kapboHOBOI KMCOTU SIK HOBUX MOTEHLLIHNX MPOTUMNYXJIMHHKX 32C06iB 4151 NlikyBaHHS paky NpocTaTy.

Krto4oBi c/ioBa: npoTunyxanHHa akTuBHICTb, 5-Topypauns, noxiari 1-(4-isonponingerin)-4-(42-
xnopgenin)-5,6,7,8-teTpariapo-2,2a-aiazayvkioneHtalcd]asyneH-2-kapOOoHOBOI KUCAOTU, KJITUHU
PC-3 paky npocratun

C. A. flemuyeHko, I0. A. PegyeHkoBa, T. A. ByxTtnaposa, J1. C. BobkoBa,

B. B. CyxoBeeB, A. M. Jem4yeHKO

CuHTe3 1 NpoTMBOONYX0JieBast aKTUBHOCTb apunamupaos 1-(4'-usonponundenun)-
4-(42-xnopodenun)-5,6,7,8-teTparuapo-2,4a-guasaumknonenTa [cd]lasyneH-2-
KapOOHOBOW KUCNOTbI MO OTHOLUEHUIO K KjieTkaMm PC-3 paka npocTatbl

®dapmakoTepanusa paka npocTaThl ABASETCS BaXHOW COCTaBnsiowen B 60pbbe C OHKOIOrM4eCKMMHn
3aboneBaHnsMN. DTO ABNSETCS O4eHb akTyaslbHbIM, Tak Kak pak npocrtatbl sBnseTcs npuymHon 10 %
cMepTeil cpeay BCeX BUAOB PaKkoBbIX 3a60neBaHUA Y MyXUUH.

Llens nccnenoBaHusi — CUHTE3MPOBATb M U3YYUTb MPOTMBOOMYXOEBYID aKTMBHOCTb apuiamMuzoB
1-(4'-nzonponundennn)-4-(42-xnopodpenunn)-5,6,7,8-tetparnapo-2,4a-amasaumkioneHtalcdlasyneH-
2-kapbOHOBOI KMCNOTbI B CPaBHEHWUM C 5-PTopypaLmioM Mo OTHOLLEHWUIO K kneTkam PC-3 paka npocTatbl.

B3avmopeiicTBreM SKBUMOSISIPHBIX KONNMYECTB 2-MeToken-3,4,5,6-TeTparnapo-7H-a3enuHa ¢ xnoprugpa-
TOM o-aMUHO-4-xnopaueTopeHoHa CuHTe3npoBaH 3-(4-xnopdeHun)-6,7,8,9-tetparngpo-s5H-umn-
naso[1,2-alasenvH. AnkunnpoBaHueM nocnegHero o-6pom-4-13onponun-aueTodeHoOHOM B cpeae aTunaue-
TaTa un panbHeriwel 06paboTKON NoyYeHHOM MPOMEXYTOHHOM YeTBEPTUYHON CONY N36bITKOM 5 % pacTBopa
NaOH cuHTeamposaH 1-(4'-nzonponundennn)-4-(42-xnopopennn)-5,6,7,8-Tetparnapo-2,4a-amasaumkiio-
neHta[cd]asyneH. KunsyeHnem nocnenHero ¢ aKBUMOMSIPHLIMU KOIMYECTBAMM COOTBETCTBYIOLLIMX apUn30-
uvaHatoB B CyxoM 6eH3onie Obll CUHTE3VpPOBaH psan apunamuaos 1-(4'-usonponundenn)-4-(42-
xnopodennn)-5,6,7,8-tetparnapo-2,4a-amasaumknonentacdlasyneH-2-kapOboHOBOWM KUCIOTbl. CTpoeHue 1
YyncToTa BCEX MOJTy4eHHbIX COeanHeHWn noareepxaeHa aaHHbIMu AMP 'H crniektpockonuu. JIMnodunbHOCTL
(LogP) crHTE3MpOBaHHbIX COeaMHEHMIA Bbina paccynTaHa npu nomMoLuy nporpammesl ACD LogP.

M3yyeHa npoT1BOOMNyxonesas akTMBHOCTb aMuaoB (3-metundeHnn)- u (3-metokcudenun)-1-(4'-uzo-
nponundeHun)-4-(42-xnopodennn)-5,6,7,8-Tetparnapo-2,4a-amasauykioneHtalcd]asyneH-2-kap6oHo-
BOW KMCNOTbI B OMbITax in Vitro Ha NINHUSX KNeTok paka npocrtarsl PC-3. MNoka3aHo, 4To nccnepyemble coeamn-
HeHUs B KOHUeHTpaummn 1075 Monb/n NpeBbIWatoT npenapar cpaBHeHWs — 5-¢hTopypaLms Nno TOPMOXEHUIO
pocTa KneTok paka npoctarbl PC-3 Ha 52,32 % n 3,93 % cooTBeTCTBEHHO. NosnyyYeHHble fAaHHble 060CHOBbI-
BAOT LLE1IeCo00PasHOCTb AasibHENWEro usydeHust apunamMuoos 1-(4'-usonponundgenun)-4-(42-xnopo-
deHun)-5,6,7,8-tetparngpo-2,4a-amnasaumknoneHtalcd]asyneH-2-kapOoHOBO KUCOTbI B KAYECTBE HOBbIX
NOTEeHLMabHbIX NPOTVBOOMYXONEBLIX CPEACTB ANS IeHeHUs paka npocTarbl.

KrntoueBbie cioBa: npoTUBOOIyXoJsieBasi akTUBHOCTb, 5-Topypauusa, npon3BoaHbIe
1-(4-uzonponungpernn)-4-(42-xnopgennn)-5,6,7,8-tetparnapo-2,4a-amasaumknoneHralcdlasyneH-2-
KkapbOOHOBOW KNUCJIOThI, kKneTku PC-3 paka rnpoctartsi
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