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Epidemics are the type of infectious
diseases, which spread significantly faster
than expected [1]. Among infectious dis-
eases, almost 90 % of them are caused by
influenza viruses. Five pandemics, which
occurred in the last century, are related
to mutations in strains of influenza HA/
NA. Today, a threat to humanity poses a
new SARS-CoV-2 virus [2]. This causes
colossal human and resource losses in the
world. According to the WHO data, every
year, from 3 to 5 millions of people in the
world contract severe forms of influenza
[3]. Economic losses from it can reach
85 % from all infectious diseases [4—T7].
Human losses are no less sensitive during
occurrence of a pandemic. For example,
pandemic of «Spanish flu» (1918-1919)
took from 50 to 100 millions of world
people population, «Hong Kong flu»
(1968-1970) — more than 1 million, and
«Swine flu» (2009-2010, Flu A (HIN1)
California/07/2009) — 17 thousands of
human lives. From perspective of eco-
nomic losses and efforts of international
community at conducting anti-epidemic
measures, the latest was most widespread,
but very efficient in terms of human
losses.

The fact, that world centers (Atlanta,
(USA). Tokio, (Japan). London (Great
Britain), Melbourne (Australia) [2],
European Centre for Disease Prevention
and Control [8] and regional centers and
laboratories in more than 140 countries,
such as Public Health Surveillance net-
work [9], were created for observation of
epidemics, speaks for importance of
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importance of said problem. «Centre for
public health of the Ministry of health of
Ukraine» state institution gained status
of National Influenza Center and gained
status of GISRS [10].

This is why search for new compounds,
that show antiviral activity, is a relevant
direction of experimental researches
nowadays. 4,6-Bis-ethylamino[1,3,5] tri-
azine derivatives can be perspective in
this aspect. Compounds, which show
antioxidant [11-13], antitumor [14, 15],
anti-inflammatory [16] and antiviral [17-
24] activities were found among the
specified compounds.

The aim of research is to synthesize
the 4,6-bis-ethylamino[1,3,5]triazine
derivatives and to study the antiviral
activity of 2-(4,6-bis-ethylamino[1,3,5]
triazine-2-yl-sulfanyl)-N-(2,4,6-
trichlorophenyl)-acetamide for Flu A
(H1N1) virus California/07/2009 at pri-
mary pharmacological screening stage.

Structural formulas for active ingredi-
ens of Ribavirin, Amizone and 2-(4,6-bis-
ethylamino-[1,3,5]triazine-2-yl-sulfanyl)-
N-(2,4,6-trichlorophenyl)-acetamide —
Fig. 1.

Materials and methods. Investigated
compounds that are of (4,6-bis-ethylami-
no-[1,3,5]triazine-2-yl-sulfanyl)-N-aryl-
acetamide derivatives were synthesized
in the department of chemistry and phar-
macy of Nizhyn Mykola Gogol State Uni-
versity. Compounds 2, 3 a-g, 4 and 5 a-c
were synthesized according to the next
scheme (Fig. 2).

4,6-Bis-ethylamino-[1,3,5]triazine-
2-thiol 1 was obtained by the method [25].
Derivatives of appropriated o-bromoace-
tophenones were obtained by brominating
of the corresponding acetophenones with
bromine in acetic medium.
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Fig. 1. Structural formulas for active ingrediens of Ribavirin (a), Amizone (b) and 2-(4,6-bis-
ethylamino-[1,3,5 Jtriazine-2-yl-sulfanyl )-N-(2,4,6-trichlorophenyl )-acetamide (3 ¢)

Synthesis of 1-(4,6-bis-ethylamino-
[1,3,5]triazine-2-yl-sulfanyl)-3,3-
dimethylbutan-2-one 2. 1.79 g (0.01 M)
1-Bromo-3,3-dimethylbutan-2-one was
added to mixture 1.99 g (0.01 M) of
4,6-bis-ethylamino-[1,3,5]triazine-2-thiol
1 and 3.06 g (0.022 M) dry K,CO, in 80
ml of ethyl acetate. Refluxed for 5 h,
reaction mixture was evaporated to a
volume of 20 ml and poured into 200 ml
of water. The fallen-out precipitate
was filtered off and recrystallized
from propanol-2. Yield — 1.64 g (55 %).
M.p. = 92-93 °C. Found %: N 23.8.
C,,H,,N.O8S. Calculated, % N 23.5. "H NMR
(300 MHz, DMSO0-d6), 6 (ppm): 1.05 (m,
6H, 2(NHCH,CH,)), 1.16 (s, 9H, C(CH,),),
3.22 (m, 4H, 2(NHCH,CH,)), 4.30 (s,
2H, COCH,), 5.82 (s, 2H, NH,), 7.06—
7.27 (m, 2H, 2(NHCH,CH,)).

Synthesis of 2-(4,6-bis-ethylamino-
[1,3,5]triazine-2-yl-sulfanyl)-N-(2,3-

dichlorophenyl)-acetamide 3 a was
obtained as compound 2 from 1.99 g
(0.01 M) of 4,6-bis-ethylamino-[1,3,5]
triazine-2-thiol 1, 2.39 g (0.01 M) of
2-chloro-N-(2,3-dichlorophenyl)-aceta-
mide and 3.06 g (0.022 M) of K,CO,.
Yield 3.09 g (77 %). M.p. = 172-173 °C.
Anal. Calc. for C,,H CILN,OS. %:
S 8.00; N 20.9. Found, %: S 7.88;
N 20.8. 'H NMR (300 MHz, DMSO0-d6),
8 (ppm): 1.06 (m, 3H, NHCH,CH.), 1.13
(m, 3H, NHCH,CH,), 3.25 (m, 2H,
NHCH,CH,), 8.29 (m, 2H, NHCH,CH,),
3.89 (s, 2H, COCH,S), 6.98-7.28 (m, 2H,
2NHCH,CH,), 7.31-7.98 (m, 3H, C/H,),
9.68 (s, 1H, NHCO).

Synthesis of 2-(4,6-bis-ethylamino-
[1,3,5]triazine-2-yl-sulfanyl)-N-(2,5-
dichlorophenyl)-acetamide 3 b was
obtained as compound 2 from 1.99 g
(0.01 M) of 4,6-bis-ethylamino-[1,3,5]
triazine-2-thiol 1, 2.39 g (0.01 M) of

C,HNH ) C,H.NH C,H,NH 0]
BN R SEN =N X R
N ) CH, = N )—sH —~ N )= g@
N  HC CH, N )N
C,H,NH C,H,NH C,H,NH
2 1 3a-g
e N
C,H.NH 0 C,H,NH O
2775 >=N 2/ >:N
N, ) N@ N
>N HC )N
C,H,NH CH, C,H,NH

4

R1
5 a-c

Where 3: a) R = 2,3CL; b) R = 2,5CL; ¢) R = 2,4,6CL; d) R = 2,3(CH,),; e) R=
2,4(CH,),; f) R = 2,5(CH,),; g) R = 4-OPh. 5: a) R,= H; b) R,= CH,; ¢) R,= OCH,.

Fig. 2. Scheme of synthesis of 2-(4,6-bis-ethylamino-[1,3,5 Jtriazine-2-yl-sulfanyl )derivatives (2, 3
a-g, 4, 5 a-c)
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2-chloro-N-(2,5-dichlorophenyl)-acet-
amide and 3.06 g (0.022 M) of K,CO,.
Yield 3.41 g (85%). M.p. = 164-166 °C.
Anal. Cale. for C H CLLN.OS. %:
S 8.00; N 20.9. Found, %: S 7.85;
N 20.8. 'H NMR (300 MHz, DMSO-d6),
8 (ppm): 1.05 (m, 3H, NHCH,CH,), 1.12
(m, 3H, NHCH,CH,), 3.21 (m, 2H,
NHCH,CH,), 8.29 (m, 2H, NHCH,CH,),
3.90 (s, 2H, COCH,S), 6.97-7.36 (m, 2H,
2NHCH,CH,), 7.17 — 8.15 (m, 3H, C;H,),
9.65 (s, 1H, NHCO).

Synthesis of 2-(4,6-bis-ethylamino-
[1,3,5]triazine-2-yl-sulfanyl)-N-(2,4,6-
trichlorophenyl)-acetamide 3 ¢ was
obtained as compound 2 from 1.99 g
(0.01 M) of 4,6-bis-ethylamino-[1,3,5]
triazine-2-thiol 1, 2.73 g (0.01 M) of
2-chloro-N-(2,4,6-trichlorophenyl)-acet-
amide and 3.06 g (0.022 M) of K,CO,.
Yield 3.31 g (76 %). M.p. = 181-183 °C.
Anal. Cale. for C H,.CIN.OS. %:
S 7.36; N 19.6. Found, %: S 7.48;
N 19.6. 'H NMR (300 MHz, DMSO-d6),
8 (ppm): 1.05 (m, 3H, NHCH,CH,), 1.11
(m, 3H, NHCH,CH,), 3.22 (m, 2H,
NHCH,CH,), 8.28 (m, 2H, NHCH,CH,),
3.89 (s, 2H, COCH,S), 6.92-7.24 (m, 2H,
2NHCH,CH,), 7.63 (s, 2H, C/H,), 9.81
(s, 1H, NHCO).

Synthesis of 2-(4,6-bis-ethylamino-
[1,3,5]triazine-2-yl-sulfanyl)-N-(2,3-dime-
thylphenyl)-acetamide 3 d was obtained
as compound 2 from 1.99 g (0.01 M) of
4,6-bis-ethylamino-[1,3,5]triazine-2-thiol
1, 1.98 g (0.01 M) of 2-chloro-N-(2,3-
dimethylphenyl)-acetamide and 3.06 g
(0.022 M) of K,CO,. Yield 2.81 g (78 %).
M.p. = 143-145 °C. Anal. Calc. for
C,,H,,NsOS. %: S 8.90; N 23.3. Found, %:
S 8.75; N 23.5. 'H NMR (300 MHz,
DMSO0-d6), & (ppm): 1.03 (m, 3H,
NHCH,CH,), 1.12 (m, 3H, NHCH,CH,),
2.05 (s, 3H, CH,), 2.24 (s, 3H, CH,),
3.22 (m, 2H, NHCH,CH,), 8.30 (m, 2H,
NHCH,CH,), 3.85 (s, 2H, COCH,S),
6.95-7.08 (m, 3H, C;H,), 7.10-7.35 (m,
2H, 2NHCH,CH,), 9.28 (s, 1H, NHCO).

Synthesis of 2-(4,6-bis-ethylamino-
[1,3,5]triazine-2-yl-sulfanyl)-N-(2,4-dime-
thylphenyl)-acetamide 3 e was obtained
as compound 2 from 1.99 g (0.01 M) of
4,6-bis-ethylamino-[1,3,5]triazine-2-thiol
1, 1.98 g (0.01 M) of 2-chloro-N-(2,4-
dimethylphenyl)-acetamide and 3.06 g

(0.022 M) of K,CO,. Yield 2.74 g (76 %).
M.p. = 147-149 °C. Anal. Calec. for
C,,H,,NOS. %: S 8.90; N 23.3. Found, %:
S 8.83; N 23.2. 'H NMR (300 MHz,
DMSO-d6), & (ppm): 1.04 (m, 3H,
NHCH,CH,), 1.13 (m, 3H, NHCH,CH,),
2.08 (s, 3H, CH,), 2.23 (s, 3H, CH,),
3.24 (m, 2H, NHCH,CH,), 3.31 (m, 2H,
NHCH,CH,), 3.82 (s, 2H, COCH,S),
6.91-7.18 (m, 3H, C;H,), 7.80-7.43 (m,
2H, 2NHCH,CH,), 9.15 (s, 1H, NHCO).

Synthesis of 2-(4,6-bis-ethylamino-
[1,3,5]triazine-2-yl-sulfanyl)-N-(2,5-dime-
thylphenyl)-acetamide 3 f was obtained
as compound 2 from 1.99 g (0.01 M) of
4,6-bis-ethylamino-[1,3,5]triazine-2-thiol
1, 1.98 g (0.01 M) of 2-chloro-N-(2,5-
dimethylphenyl)-acetamide and 3.06 g
(0.022 M) of K,CO,. Yield 2.84 g (79%).
M.p. = 193-194 °C. Anal. Calc. for
C,,H,,NOS. %: S 8.90; N 23.3. Found, %:
S 8.74; N 23.5. 'H NMR (300 MHz,
DMSO-d6), & (ppm): 1.08 (m, 3H,
NHCH,CH,), 1.11 (m, 3H, NHCH,CH,),
2.08 (s, 3H, CH,), 2.25 (s, 3H, CH,),
3.27 (m, 2H, NHCH,CH,), 3.32 (m, 2H,
NHCH,CH,), 3.84 (s, 2H, COCH,S),
6.83-7.18 (m, 3H, C;H,), 7.80-7.41 (m,
2H, 2NHCH,CH,), 9.16 (s, 1H, NHCO).

Synthesis of 2-(4,6-bis-ethylamino-
[1,3,5]triazine-2-yl-sulfanyl)-N-(4'-pheno-
xyphenyl)-acetamide 3 g was obtained as
compound 2 from 1.99 g (0.01 M) of
4,6-bis-ethylamino-[1,3,5]triazine-2-thiol
1, 2.62 g (0.01 M) of 2-chloro-N-(4'-pheno-
xyphenyl)-acetamide and 3.06 g (0.022 M)
of K,CO,. Yield 8.23 g (76 %). M.p. =
134-135 °C. Anal. Calc. for C,,H, ,N.O,S.
%: S 7.56; N 19.8. Found, %: S 7.42;
N 19.9. 'H NMR (300 MHz, DMSO-d6),
8 (ppm): 1.00 (m, 3H, NHCH,CH,), 1.12 (m,
3H, NHCH,CH,), 3.23 (m, 2H, NHCH,CH,),
3.29 (m, 2H, NHCH,CH,), 3.82 (s, 2H,
COCH,S), 6.93-7.58 (m, 9H, C;H,+C.H,),
6.88-7.17 (m, 2H, 2NHCH,CH,), 10.0 (s,
1H, NHCO).

Synthesis of 2-(4,6-bis-ethylamino-
[1,3,5]triazine-2-yl-sulfanyl)-N-isopropyl-
N-phenyl-acetamide 4 was obtained as
compound 2 from 1.99 g (0.01 M) of
4,6-bis-ethylamino-[1,3,5]triazine-2-thiol
1, 2.12 g (0.01 M) of 2-chloro-N-isopro-
pyl-N-phenyl-acetamide and 3.06 g
(0.022 M) of K,CO,. Yield 3.23 g (82 %).
M.p. = 173-174 °C. Anal. Calc. for

108

®apmakonoris Ta nikapceka Tokcukonoris, Tom 14, Ne 2/2020

ISSN 2227-7943. Pharmacology and Drug Toxicology, 2020, 14 (2), 106—113



C,Hy,N,OS. %: S 8.60; N 22.4. Found,
%: S 8.42; N 22.3. 'TH NMR (300 MHz,
DMSO0-d6), & (ppm): 1.01 (m, 3H,
NHCH,CH,), 1.03 (d, 6H, CH(CH,),),
1.14 (m, 3H, NHCH,CH,), 3.09 (m, 2H,
NHCH,CH,), 3.47 (m, 2H, NHCH,CH,),
3.65 (s, 2H, COCH,S), 4.30 (m, 1H,
CH(CH,),), 7.25-7.50 (m, 5H, CH)),
6.65-7.12 (m, 2H, 2NHCH,CH,).

Synthesis of 2-(4,6-bis-ethylamino-
[1,3,5]triazine-2-yl-sulfanyl)-1-phenyl-
ethanone 5 a was obtained as compound
2 from 1.99 g (0.01 M) of 4,6-bis-ethyl-
amino-[1,3,5]triazine-2-thiol 1, 1.99 g
(0.01 M) of a-bromo-acetophenone and
3.06 g (0.022 M) of K,CO,. Yield 2.41 g
(76 %). M.p. = 115-117 °C. Anal. Calc.
for C;,H,,N.OS. %: S 10.1; N 22.1. Found,
%: S 10.0; N 22.0. '"H NMR (300 MHz,
DMSO0-d6), & (ppm): 0.80 (m, 3H,
NHCH,CH,), 1.07 (m, 3H, NHCH,CH,),
2.90 (m, 2H, NHCH,CH,), 3.19 (m, 2H,
NHCH,CH,), 4.65 (s, 2H, COCH,S),
7.52-8.01 (m, 5H, C.H,), 6.95-7.20 (m,
2H, 2NHCH,CH,).

Synthesis of 2-(4,6-bis-ethylamino-
[1,3,5]triazine-2-yl-sulfanyl)-1-phenyl-1-
para-tolyl-ethanone 5 b was obtained as
compound 2 from 1.99 g (0.01 M) of
4,6-bis-ethylamino-[1,3,5]triazine-2-thiol
2, 2.13 g (0.01 M) of a-bromo-4-methyl-
acetophenone and 3.06 g (0.022 M) of
K,CO,. Yield 2.41 g (86 %). M.p. =
152-158 "C. Anal. Calc. for C ,,H, N.OS.
%: S 9.70; N 21.1. Found, %: S 9.55;
N 21.2. 'H NMR (300 MHz, DMSO-d6),
8 (ppm): 0.85 (m, 3H, NHCH,CH,), 1.15
(m, 3H, NHCH,CH,), 2.93 (m, 2H,
NHCH,CH,), 8.13 (m, 2H, NHCH,CH,),
4.20 (s, 2H, COCH,S), 6.92—-7.25 (m, 2H,
2NHCH,CH,), 7.51 and 7.70 (d-d, 4H,
C,H)).

Synthesis of 2-(4,6-bis-ethylamino-
[1,3,5]triazine-2-yl-sulfanyl)-1-phenyl-1-
(4'-methoxyphenyl)-ethanone 5 c¢ was
obtained as compound 2 from 1.99 g
(0.01 M) of 4,6-bis-ethylamino-[1,3,5]
triazine-2-thiol 1, 2.13 g (0.01 M) of
a-bromo-4-methoxyacetophenone and
3.06 g (0.022 M) of K,CO,. Yield 2.78 g
(80 %). M.p. = 198-199 °C. Anal. Calc.
for C,;H,;N,0,S. %: S 9.21; N 20.1.
Found, %: S 9.47; N 20.4. 'H NMR
(300 MHz, DMSO0-d6), & (ppm): 0.87 (m,
3H, NHCH,CH,), 1.04 (m, 3H, NHCH,CH,),

3.05 (m, 2H, NHCH,CH,), 3.17 (m, 2H,
NHCH,CH,), 3.85 (s, 3H, OCH,), 4.71 (s,

2H, COCH,S), 6.96-7.28 (m, 2H,
2NHCH,CH,), 7.07 and 8.04 (d-d, 4H,
C,H,)

Antiviral activity research. Antiviral
activity against Flu A HIN1 California/
07/2009 virus was conducted at the
Southern Research Institute (SRI, Bir-
mingham, Alabama, USA) within the
framework of an international program
to find new antiviral drugs. There were
determined the antiviral activity of com-
pound 2-(4,6-bis-ethylamino-[1,3,5]tria-
zine-2-yl-sulfanyl)-N-(2,4,6-trichlor-
ophenyl)-acetamide (3 ¢) and the active
substance of the drug Amizon — iodide
4-(N-benzyl)aminocarbonyl-1-methyl-
pyridinium, an original development of
the SI «Institute of Pharmacology and
Toxicology of NAMS of Ukraine» [5, 9],
which is widely used in Ukraine for the
treatment of influenza [10].

The antiviral activity of the tested
compounds was evaluated in vitro using
MDCK cell culture [26]. According to the
procedure Ribavirin is always used at the
stage of primary antiviral activity
screening as positive control in this test.
The cultural medium was grown in a
96-well microplate until the bottom of
each well was covered with cells. The
residual cultural medium was completely
removed and each well was washed twice
with phosphate buffer. A solution of Flu
A HIN1 in dimethyl sulfoxide (DMSO)
was added to each well, adjusted to the
required concentration. Then, a com-
pound 3 ¢ or Amizon, or Ribavirin
(Sigma), dissolved in DMSO, was added
to each well to a final concentration of
0.1 to 10 pg / ml. After 48 h cultivation
the state of the culture of MDCK cell was
observed in a microscope. Then 100 ml of
70 % acetone was added and each well
was kept at —20 °C for 1 h. After drying
100 ml of 0.4 % (w/v) solution of SRB
(sulfodoamine B) dissolved in 1 % (v/v)
acetic acid was added. After 30 min of
staining, the non-binding SRB was removed
and each well was washed 4 times with
1 % (v/v) acetic acid. After drying 100 nl
10 mM Tris solution (pH 10.5) was added
to each well to dissolve the colored sub-
stance at the bottom of the well. Optical
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Table

Antiviral activity of 2-(4,6-bis-ethylamino-[1,3,5 Jtriazine-2-yl-sulfanyl)-N-(2,4,6-
trichlorophenyl)-acetamide 3 c against the Flu A (HIN1) virus California/07/2009

. EC.,, IC.,,
Compound Structure Type of virus ug /53“ | ug ;‘:n I SI
CH,CH,NH ocl
=N
Flu AH1N1
N S N al ) > >
3¢ >\71\j>7 H%} California/07/2009 | 06 | >100 | >170
CH,CH,NH cal
0
j)LNH2
HO N= Flu AHINT
Lo !
Ribavirin \G/N\%N California/07/2009 2 >320 | >160
HO  OH
0,
. NHCH,Ph
Amizone (§L ?
. = Flu AH1N1
(active -/ California/07/2009 | 7 | 7100 | > 21
ingredient) ud
3 l—

Notes. 1) ECy, represents the concentration of a compound where 50 % of the population exhibit a response, after
a specified exposure duration. Expressed in ug/ml. 2) IC,, is the concentration of a drug that is required for 50
% inhibition in vitro. Expressed in ug/ml. 3) SI is an index of selectivity, which is an indicator of the
effectiveness of the drug, and is expressed by the ratio of IC;, to ECy,.

density was measured to evaluate antivi-
ral activity. Cells treated with DMSO only
and cells treated with DMSO and the Flu
A HI1N1 virus were used for control.

Results and discussion. Analysis of the
results of antiviral activity against the Flu
A (H1N1) virus California/07/2009 virus
indicates that compound 3 ¢ with an effec-
tive concentration (EC,;) of 0.6 pg/ml and
selectivity index SI > 170 significantly
exceeds such indicators for Ribavirin and
Amizon (SI > 160 and SI > 2.1, respective-
ly. Under this test system Amizon substance
showed much less antiviral activity against
the Flu A (H1N1) California/07/2009 virus
compared with compound 3 ¢ and was lower
than Ribavirin (Table).

Thus, new compound, 2-(4,6-bis-ethyl-
amino-[1,3,5]triazine-2-yl-sulfanyl), pro-
vides high antiviral activity against Flu
A (H1N1) California/07/2009. The data
obtained substantiate the expediency of
further studies of 2-(4,6-bis-ethylami-
no-[1,3,5]triazine-2-yl-sulfanyl) as poten-
tial antiviral agents.

Conclusions

1. New 4,6-bis-ethylamino[1,3,5]triazine
derivatives, which can have practical
value for search for new antiviral
drugs were synthesized.

2. Under in vitro assay on MDCK cell
culture compound 3 c¢ exhibits high
antiviral activity against the Flu A
(H1N1) virus California/07/2009,
with an effective concentration (ECy))
of 0.6 ng/ml and selectivity index SI >
170 that significantly exceeds such
indicators for Ribavirin and Amizon
(SI > 160 and SI > 2.1, respectively).

3. The data obtained indicate the expedi-
ency of further study of derivatives of
2-(4,6-bis-ethylamino-[1,3,5]triazine-
2-yl-sulfanyl) as potential antiviral
agents.
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A. M. Demchenko, O. V. Moskalenko, V. V. Sukhoveev, O. I. Barchyna,

Yu. A. Fedchenkova

Synthesis and antiviral activity of 4,6-bis-ethylamino[1,3,5]triazine derivatives
for Flu A (H1N1) virus California/07/2009

Nowadays, control of viral diseases becomes especially relevant, considering spreading of influenza A
(subtype H1N1) in this season and appearance of new coronavirus SARS-CoV-2, which caused their epi-
demic spreading in the world. This is why development and introduction of new highly effective antiviral
drugs are a relevant direction of pharmaceutical chemistry.

The aim of research is to synthesize the derivatives of (4,6-bis-amino[1,3,5]triazin-2-yl-sulphanyl)-N-
aryl-acetamide and to study the antiviral activity for FIuA (H1N1) virus California/07/2009 at primary phar-
macological screening stage.

The investigated compounds - (4,6-bis-amino[1,3,5]triazin-2-yl-sulphanyl)-N-aryl-acetamide deriva-
tives, were synthesized on the basis of 4,6-bis-ethylamino[1, 3,5]triazin-2-tiol.

The antiviral activity of (4,6-bis-amino[1,3,5]triazin-2-yl-sulphanyl)-N-(2,4,6-trichlorphenyl)-acet-
amide against the virus FIuA (H1N1) California/07/2009 was evaluated on MDCK cell culture test in vitro.
It has been shown that the test substance exhibits high antiviral activity against the influenza A virus HIN1
California/ 07/2009 with effective concentration of EC,, 0,6 ug/ml and the selectivity index SI > 170 (for
Ribavirin SI > 160 and Amizona S| > 2,1).

The data obtained substantiate the expediency of further study of derivatives of (4,6-diamino[1,3,5]
triazine-2-yl-sulphanyl)-N-aryl-acetamide as potential antiviral agents.

Key words: antiviral activity, Flu A (H1N1) virus California/07/2009, Ribavirin, Amizon, derivatives of
4,6-bis-ethylamino[1,3,5]triazine

A. M. lemyeHko, O. B. MockaneHko, B. B. CyxoBees, O. I. BapunHa,

0. A. PeguerHkoBa

CuHTe3 i NpoTMBIpPYCHA aKTUBHICTb NoxigHux 4,6-6ic-etunamino[1,3,5]Tpuasuuy
wopo Bipycy rpuny A (H1N1) California/07/2009

BopoTtbba 3 BipyCHUMM 3aXBOPIOBAHHSAMM CbOrOAHI CTae 0COBAMBO aKkTyasibHOI, BPaxXOBYOYM PO3MO-
BCIO[)KEHHS B LibOMY ce30Hi rpuny A (nigtun H1N1) i BUHUKHEHHS HOBOro kopoHaBipycy SARS-CoV-2, wo
npu3Beno A0 enifeMiYHOro PO3MNOBCIOAXKEHHS iX Y CBiTi. TOMy akTyanbHUM HanpsiMom dapmaueBTUYHOT
Ximii € po3pobka i BMpoBaAXXeHHS B MPakTMKy HOBUX BUCOKOEdEKTUBHUX dapMaLeBTUYHUX npenaparis
ans nikysaHHs PBI.

MeTa f[ocrigkeHHs1 — CUHTe3 i BUBYEHHSI MPOTMBIPYCHOI akTUBHOCTI noxigHux (4,6-6ic-etunamiHo-[1,3,5]
TpuasuH-2-in-cynedanin)-N-apunauetaminy BigHocHo Bipycy FIUA (H1N1) California/07/2009 Ha eTtani
NepBMHHOIO GapMakonoriYHOrO CKPUHIHTY.

JocnigxyBaHi crnonykm — noxigHi (4,6-6ic-etunamino-[1,3,5]TprasnH-2-in-cynbdaHin)-N-apun-
aueTtamigy 6yno CUHTE30BaHO Ha OCHOBI 4,6-6ic-eTunamiHo-[1,3,5]TpnasunH-2-tiony. OuiHEHO NPOTUBI-
PYCHY akTuBHiCTb (4,6-6ic-eTunamiHo-[1,3,5]TpnasmnH-2-in-cynbdarin)-N-(2,4,6-TpuxnopodeHin)-
aueTamigy in vitro Ha kynbTypi kKnitnHn MDCK 3 pnbaBipnHOM sik NMO3UTUBHMM KOHTPOJIEM Y LIbOMY TECTI.

[MokasaHo, Wo gocnigxyBaHa peyoBMHA BUSIBASIE BUCOKY MPOTUBIPYCHY aKTUBHICTb BiZHOCHO BipyCy
rpuny FIuA (H1N1) California/07/2009 3a nokasHukamu epekTnBHOi kKoHueHTpauii ECg, 0,6 Mkr/mn Ta
iHoekcom cenektnBHoCTi S| > 170 (ona PubasipuHy Sl > 160, Ami3oHy SI > 2,1).
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OTpuMaHi faHi 0OrpyHTOBYIOTb AOLBHICTL MOAANBLIONO BMBYEHHS noxiaHux (4,6-6ic-etnnamino-[1,3,5]
TprasuH-2-in-cynbdatin)-N-apun-auetamigy sk NOTEHLINHUX NPOTUBIPYCHMX 3acO0iB.

Knto4doBi cnoBa: npoTuBipycHa akTuBHICTb, Bipyc Flu A (H1N1) California/07,/2009, PubagipuH,
AMI30H, noxiaHi 4,6-6ic-etnnamiHo-[1,3,5]TpnasvHy

A. M. flemyeHko, A. B. MockaneHko, B. B. CyxoBees, A. . BapyuHa,

0. A. PegueHkoBa

CuHTE3 1 NPOTUBOBUPYCHAsi aKTUBHOCTb NPOU3BOAHbIX 4,6-6Mc-aTunamuio[1,3,5]
TpuasuHa no otHoweHuio k Bupycy rpunna A (H1N1) California/07/2009

Bopbba ¢ BUpPYCHbIMK 3a60NeBaHMSIMUN CEroAHs CTAHOBUTCSH OCOOEHHO akTyaslbHOM, y4uTbiBas pac-
npocTpaHeHne B 3ToM ce3oHe rpunna A (nogtmn H1N1) 1 BOSHMKHOBEHME HOBOrO KOpoHasmpyca SARS-
CoV-2, 4To Np1BENO K 3aNNAEMNYECKOMY PACNPOCTPAHEHNIO UX B MUPE.

MoaTomy akTyanbHbIM HanpasneHeM dapMaLeBTUHECKON XMMUK SBAISIETCS pa3paboTka 1 BHeApEeHMe
B MPAKTUKY HOBbIX BbICOKO3(@EKTMBHbIX IEKAPCTBEHHbIX NMpenapaTos ans neveHns OPBUL.

Llenb nccnenoBaHusi — CUHTE3 U U3ydYeHe NPOTUBOBMPYCHOM akTUBHOCTM MPOU3BOAHLIX (4,6-6umcC-
atunamuHo-[1,3,5]tpnasunH-2-un-cynsdanHnn)-N-apunauverammaa no OTHOLWEHMIO K BUpYCY rpunna Flu A
(H1N1) California/07/2009 Ha aTane nepBuYHOro GapmMakonormn4eckoro CKPUHUHrA.

Mccnenyemble coeamHeHms — nponasoaHble (4,6-6uc-atunamuHol1,3,5]tprasnH-2-un-cynbdaHmn)-
N-apunauetamuga CMHTE3NPOBaHbI HA OCHOBE 4,6-6uc-aTnnaMmmHol1,3,5]TpnasnH-2-tmona.

OueHeHa MNPOTMBOBMPYCHAs akTUBHOCTb (4,6-6uc-atunamnHol1,3,5]tpuasmnH-2-un-cynsdanmnn)-N-
(2,4,6-TpuxnopodeHunn)auetammnaa in vitro Ha kynstype knetok MDCK ¢ pnb6aBnprHOM B Ka4ecTBe noau-
TWUBHOIO KOHTPOJIS B 3TOM TecTe.

MokasaHo, 4TO uccnesyemMoe BeLLLEeCTBO NPOSIBASET BbICOKYIO aHTMBMPYCHYIO aKTUBHOCTb MO OTHOLLIE-
Huto K Bupycy Flu A (H1N1) California/07/2009 no nokasatenam ahdeKkTrBHON koHueHTpauun EC. ) —
0,6 MKkr/mn 1 nHaekcy cenektmsHoctn — Sl > 170 (gns PnbasupuHa Sl > 160, AmuadoHa Sl > 2,1).

MonyyeHHble AaHHblIe 0OOCHOBBLIBAKOT LENECO0OPa3HOCTh AanbHEWNLLEro U3y4eHUs NMPOU3BOLHbIX
(4,6-6uc-atnnammHo[1,3,5]TpmnasnH-2-mun-cynbdanunn)-N-apunayetammaa B KadecTBe MNOTEeHUMasbHbIX
NPOTUBOBUPYCHbIX CPEACTB.

KntodeBble cioBa: npoTnBOBUPYCHasi akTUBHOCTb, BUpYC Flu A (H1N1) California/07,/2009,
PubaBupuH, AMU3OH, rnpou3BosaHsle 4,6-6uc-atunamuHo-[1,3,5]tpnasnHa
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