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Nowadays the influenza A virus (sub-
type H1N1) has become epidemic and
pandemic worldwide spread and is about
95% of all infectious diseases.

The most widespread virus strain was
California/07/2009 IVA/H1IN1/, which
was formed as a result of the reassort-
ment of human A virus (subtype H1N1)
and several strains of the virus that was
spread only in pigs (influenza swine).
The newly formed strain of the influenza
virus is characterized by specific epide-
miological and clinical features of the
disease, such as: a large contagious
infection in the range of 22-33 % (the
seasonal flu contagious is 5-15 %), a
rapid deficiency of the respiratory tract,
a predisposition to the incidence of all
age groups [1].

According to the statistics of the
World Health Organization (WHO),
these annual epidemics result up to 5
million cases of severe illness and up to
500 000 deaths every year around the
world. All these factors like high infec-
tivity, constant mutation of the virus as
a result of antigenic drift or gene reas-
sortment lead to the existence of new
virus subtypes and most people don’t
have immune defenses against them. As
a result, there are pandemics causing
high mortality [1, 2].
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Bacterial infections during influenza
can significantly affect the processes of
the disease and lead even to lethality.
Thus, severe acute respiratory syndrome
(SARS) was diagnosed in more than
70 % of patients with H1IN1, and mortal-
ity rates ranged from 17 % to 46 % [3].

Effective ways such as immune-regu-
lating, pathogenetic, symptomatic thera-
py, virilidic and antiviral etiotropic drugs
are used nowadays for the treatment of
influenza. They are divided into several
generations. Among the drugs of the first
generation we can admit drugs of ada-
mantane series: amantadine (the USA and
Western Europe), rimantadine (the USA,
Canada, the RF). The use of these drugs
is limited by their lack of activity in rela-
tion to the B virus, side effects and the
rapid onset of drug resistance [3]. Ada-
mantane drugs are blockers of the M2 ion
channels protein of the influenza A virus,
but their constant use leads to the loss of
antiviral properties. This fact is associat-
ed with a mutation in the transmembrane
domain of the M2 protein of the influenza
virus [3]. The second generation drugs
(zenamivir, oseltamivir) are effective
against influenza A and B viruses by inhi-
bition of neurominidase. It should be
mentioned that the use of neurominidase
inhibitors is effective only at an early
stage of infection [4]. An alternative way
was the creation of drugs in which the
active substance showed interferonogenic
effect acting as an inducer of endogenous
interferon [5].

Thus, the current mainstream view in
medical chemistry is the development
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and practical implementation of new
high-performance pharmaceutical prod-
ucts for the treatment of influenza. One
of the main solutions to this problem is
the synthesis of derivatives of triazines
that exhibit antioxidant [6, 7] and anti-
viral activity, which leads to a violation
of the virus replication and, as a result,
the ability to detect a therapeutic effect
in the treatment of influenza caused by
the HIN1 virus.

The aim of research is to synthesize
the derivatives of 2-(4,6-dimorpholine-
4-y1-1,3,5-triazine-2-yl)-N-arylhydra-
zine-carbothioamide and to study the
antiviral activity of 2-(4,6-dimorpholine-
4-y1-1,3,5-triazine-2-yl)-N-(4-etho-
xyphenyl)-hydrazine-carbothioamide for
Flu A H1N1 California/07/2009 at pri-
mary pharmacological screening stage.

Materials and methods. Investigated
compounds that are derivatives of
2-(4,6-dimorpholine-4-yl-1,3,5-triazine-
2-yl)-N-arylhydrazine-carbothioamides
and the substance of the drug «Amizon»
were synthesized in the department of
medical chemistry of State Institution
«Institute of Pharmacology and Toxicol-
ogy NMAS of Ukraine». We have syn-
thesized compounds (5a-j) according to
next scheme:
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2-Chlor-4,6-dimorpholine-4-yl1-[1,3,5]
triazine 2 was obtained by the interac-
tion of cyanuric chloride 1 with a double
amount of morpholine in acetone solu-
tion according to the method [8].

It was found earlier [6, 7] that the
derivatives of 2-R-(4,6-dimorpholine-
4-yl-1,3,5-triazine-2-yl)-N-methylhydra-
zine-carbothioamide containing a sub-
stituent R in n-position possesse a more
distinct biological activity than if it is in
the ortho- or meta- position. Therefore, a
substance 5 e — 2-(4,6-dimorpholine-4-yl-
1,3,5-triazine-2-yl)-N-4-ethoxyphenylhy-
drazine-carbothioamide was selected for
the study of antiviral activity.

'H-NMR spectra were recorded on the
Varian Gemini 400 MHz (Germany) in
DMSO-d6 using tetramethylsilane (TMS)
as an internal standard. Chemical shifts
are reported in ppm units with use of the
S scale.

Synthesis of 2-(4,6-dimorpholine-4-yl-
1,3,5-triazine-2-yl)-N-phenylhydrazine-
carbothioamide 5 a. 1.35 g (0.01 M) Phe-
nylisothiocyanate was added to 2.81 g
(0.01M) of 2-hydrazine-4,6-dimorpholi-
netriazine-1,3,5 3 in 50 ml of ethanol.
Stirred for one hour at a temperature of
75-78 °C, cooled to room temperature
and left out overnight. The fallen-out
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1 ) 4CH,CH,0C,H,,
i) 2,6Me,C,H,, j) 3,4Me,CH,.
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precipitate was filtered off and recrystal-
lized from ethanol. Yield — 3.54 g (85 %).
Mp = 188-190 ‘C. Found %: N 27.1;
S 7.61. C,;H, ,N.O,S. Calculated, % N 26.9;
S 7.68. The spectrum of NMR (DMSO-d,,
TMS): 3.56 (m, 8H, morpholine), 3.60
(m, 8H, morpholine), 7.10 — 7.46 (M, 5H,
Ph), 8.85 (¢, 1H, NH), 9.47 (¢, 1H, NH),
9.61 (c, 1H, NH).
2-(4,6-Dimorpholine-4-yl-1,3,5-triazine-
2-yl)-N-(2-methylphenyl )-hydrazine-
carbothioamide 5b was prepared analogous-
ly to the substituted hydrazine-carbothio-
amide 4a from 2.81 g (0.01 M) of 2-hydra-
zine-4,6-dimorpholinetriazine-1,3,5 3 and
1.49 g (0.01M) of ortho-tolylisothio-
cyanate 4 b. Yield 3.40 g (79 %). Mp =
200-201 °C. Found%: N 26.3; S 7.59.
C,H,N0,S. Calculated, % N 26.0; S 7.43.
The spectrum of NMR (DMSO-d,, TMS):
2.18 (c, 3H, CH,), 8.57 (m, 8H, morpho-
line), 3.61 (m, 8H, morpholine), 7.01-
7.17 (m, 4H, CH)), 8.86 (s, 1H, NH),
9.39 (s, 1H, NH), 9.43 (s, 1H, NH).
2-(4,6-Dimorpholine-4-yl-1,3,5-triazine-
2-yl)-N-(2-methoxyphenyl )hydrazine-
carbothioamide 5 c¢ was prepared in a
similar manner to the substituted hydra-
zine carbothioamide 4 a and from 2.81 g
(0.01 M) of 2-hydrazine-4,6-dimorpholi-
netriazine-1,3,5 3 and 1.65 g (0.01 M) of
2-methoxyphenylisothiocyanate 4 ec.
Yield 3.62 g (81 %). Mp = 209-211 °C.
Found%: N 25.3; S 7.28. C,,H,,N.O,S.
Calculated, % N 25.1; S 7.17. The spec-
trum of NMR ((DMSO-dy, TMS): 3.55 (m,
8H, morpholine), 3.60 (m, 8H, morpho-
line), 8.75 (c, 8H, OCH,), 6.86—-7.12 (m,
4H, C;H)), 8.08 (s, 1H, NH), 8.94 (s, 1H,
NH), 9.55 (s, 1H, NH).
2-(4,6-Dimorpholine-4-yl-1,3,5-triazine-
2-yl)-N-(3-chlorphenyl )-hydrazine-carbo-
thioamide 5 d was prepared in a similar
manner to the substituted hydrazine
carbothioamide 4 a and from 2.81 g
(0.01 M) of 2-hydrazine-4,6-dimorpholi-
netriazine-1,3,5 3 and 1.70 g (0.01 M) of
3-chlorophenylisothiocyanate 4 d. Yield
3.97 g (88%). Mp = 186-188 °C. Found%:
N 24.5; S 7.27. C; H,,CIN,O,S. Calcu-
lated, % N 24.8; S 7.10. NMR spectrum
(DMSO-d6, TMS): 3.60 (m, 8H, morpho-
line), 3.66 (m, 8H, morpholine), 7.14—
7.59 (M, 4H, C;H,), 8.89 (s, 1H, NH),
9.65 (s, 1H, NH), 9.76 (s, 1H, NH).

2-(4,6-Dimorpholine-4-yl-1,3,5-triazine-
2-yl)-N-(4-ethoxyphenyl)-hydrazine-
carbothioamide 5e was prepared analo-
gously to the substituted hydrazine carbo-
nylamide 4 a and from 2.81 g (0.01 M) of
2-hydrazine-4,6-dimorpholinetri-
azine-1,3,5 3 and 1.79g (0.01 M) of 4-eth-
oxyphenylisothiocyanate. Yield 4.24 g
92 %). Mp = 181-183 °C. Found %:
N 24.3; S, 7.11 C, H,,N,O,S Calculated,
% N 24.3; S 6.92. The spectrum of NMR
(DMSO-d;, TMS): 1.31 (t, 3H, CH,), 3.56
(m, 8H, morpholine), 3.63 (m, 8H, mor-
pholine), 4.00 (q, 2H, CH,), 6.83 and
7.24 (d-d, 4H, C;H,), 8.82 (s, 1H, NH),
9.36 (s, 1H, NH), 9.49 (s, 1H, NH).
2-(4,6-Dimorpholine-4-yl-1,3,5-triazine-
2-yl)-N-(2,3-dimethylphenyl )-hydrazine-
carbothioamide 5 f was prepared in a
similar manner to the substituted hydra-
zine carbothioamide 4 a and from 2.81 g
(0.01 M) of 2-hydrazine-4,6-dimorpholi-
netriazine-1,3,5 3 and 1.63 g (0.01 M) of
2,3-dimethylphenyl isothiocyanate 4 f.
Yield 3.25 g (73 %). Mp = 198-199 °C.
Found %: N 25.5; S 7.31. C,,H,,N.O,S.
Calculated, % N 25.2; S 7.20. NMR
spectrum (DMSO-dg, TMS): 2.00 (s, 3H,
CH,), 2.24 (s, 3H, CH,), 3.59 (m, 8H,
morpholine), 3.64 (m, 8H, morpholine),
6.84-7.06 (m, 3H, C/H,), 8.81 (s, 1H,
NH), 9.33 (s, 2H, 2NH).
2-(4,6-Dimorpholine-4-yl-1,3,5-triazine-
2-yl)-N-(2,4-dimethylphenyl )-hydrazine-
carbothioamide 5 g was prepared analo-
gously to the substituted hydrazine carbo-
nylamide 4 a and from 2.81 g (0.01 M) of
2-hydrazine-4,6-dimorpholinetriazi-
ne-1,3,5 3 and 1.63 g (0.01 M) of
2,4-dimethylphenyl isothiocyanate 4 g.
Yield 3.42 g (77 %). Mp = 214-215 °C.
Found %: N 24.9; S 7.11. C,;H,,N,O,S.
Calculated, % N 25.2; S 7.20. NMR
spectrum (DMSO-dg, TMS): 2.06 (s, 3H,
CH,), 2.24 (s, 3H, CH,), 3.59 (m, 8H,
morpholine), 3.68 (m, 8H, morpholine),
6.92-6.98 (m, 3H, C/H,), 8.82 (s, 1H,
NH), 9.27 (s, 1H, NH), 9.35 (s, 1H, NH).
2-(4,6-Dimorpholine-4-yl-1,3,5-triazine-
2-yl)-N-(2,5-dimethylphenyl )-hydrazine-
carbothioamide for 5§ h was prepared in a
similar manner to the substituted hydra-
zine carbothioamide 4 a and from 2.81 g
(0.01 M) of 2-hydrazine-4,6-dimorpholi-
netriazine-1,3,5 3 and 1.63 g (0.01 M) of
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2,5-dimethylphenyl isothiocyanate for 4 h.
Yield 3.16 g (71%). Mp = 233-235 °C.
Found %: N 25.4; S 7.33. C,,H,;N,O,S.
Calculated, % N 25.2; S 7.20. NMR
spectrum (DMSO-d;, TMS): 2.06 (s, 8H,
CH,), 2.24 (s, 3H, CH,), 3.59 (m, 8H,
morpholine), 3.68 (m, 8H, morpholine),
6.83-7.07 (m, 3H, C/H,), 8.85 (s, 1H,
NH), 9.32 (s, 1H, 1NH), 9.39 (s, 1H,
1INH).

2-(4,6-Dimorpholine-4-yl-1,3,5-triazine-
2-yl)-N-(2,6-dimethylphenyl )-hydrazine-
carbothioamide 5i was prepared in a
similar manner to the substituted hydra-
zine carbothioamide 4 a and from 2.81 g
(0.01M) of 2-hydrazino-4,6-dimorpholi-
notriazine-1,3,5 3 and 1.63 g (0.01 M)
of 2,6-dimethylphenyl isothiocyanate 4 i.
Yield 2.85 g (64 %). Mp = 205-207 °C.
Found %: N 25.0; S 7.15. C,,H,,N.O,S.
Calculated, % N 25.2; S 7.20. The spec-
trum of NMR (DMSO-dg, TMS): 2.10 (s,
6H, 2CH,), 3.56 (m, 8H, morpholine),
3.67 (m, 8H, morpholine), 6.95-7.04 (m,
3H, C,H,), 8.83 (s, 1H, NH), 9.21 (s, 1H,
1NH), 9.35 (s, 1H, 1NH).

2-(4,6-Dimorpholine-4-yl-1,3,5-triazine-
2-yl)-N-(3,4-dimethylphenyl )-hydrazine-
carbothioamide 5 j was prepared in a
similar manner to the substituted hydra-
zin carbothioamide 4 a and from 2.81 g
(0.01 M) of 2-hydrazine-4,6-dimorpholi-
netriazine-1,3,5 3 and 1.63 g (0.01 M) of
3,4-dimethylphenyl isothiocyanate 4 j.
Yield 2.85 g (64 %). Mp = 177-179 °C.
Found %: N 25.4; S 7.33. C,,H,,N.O,S.
Calculated, % N 25.2; S 7.20. The spec-
trum of NMR (DMSO-dg, TMS): 2.14 (s,
6H, 2CH,), 3.57 (m, 8H, morpholine),
3.66 (m, 8H, morpholine), 7.05-7.14 (m,
3H, C;H,), 8.81 (s, 1H, NH), 9.37 (s, 1H,
1NH), 9.46 (s, 1H, 1NH).

Antiviral activity research. Antiviral
activity against the Flu A HIN1 Califor-
nia/ 07/2009 virus was conducted at the
Southern Research Institute (SRI, Birming-
ham, Alabama, USA) within the framework
of an international program to find new
antiviral drugs and according to the agree-
ment on cooperation with SI «Institute of
Pharmacology and Toxicology of the
National Academy of Medical Sciences of
Ukraine». There were determined the anti-
viral activity of compound 5 e — 2-(4,6-dimor-
pholine-4-yl-1,3,5-triazine-2-yl)-N-4-eth-

oxyphenylhydrazine-carbothioamide 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 Toxicol-
ogy of NAMS of Ukraine» [5, 9], which is
widely used in Ukraine for the treatment of
influenza [10].

The antiviral activity of the tested com-
pounds was evaluated in vitro using a
MDCK cell culture [11]. According to the
procedure Ribavirin is always used at the
stage of primary antiviral activity screen-
ing 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 cul-
tural 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 concen-
tration. Then, a compound 5 e or Amizon,
or Ribavirin (Sigma), dissolved in DMSO,
was added to each well to a final concen-
tration of 0.1 to 10 pg / ml. After 48 h
cultivation the state of the culture of
MSCK cell was observed in a microscope.
Then 100 pl of 70% acetone was added
and each well was kept at —20 °C for 1 h.
After drying 100 pl of 0.4 % (w/v) solu-
tion of SRB (sulfodoamine B) dissolved in
1% (v/v) acetic acid was added. After 30
minutes of staining, the non-binding SRB
was removed and each well was washed 4
times with 1% (v/v) acetic acid. After
drying 100 pul 10 mM Tris solution (pH
10.5) was added to each well to dissolve
the colored substance at the bottom of the
well. Optical density was measured to
evaluate antiviral activity. Cells treated
with DMSO only and cells treated with
DMSO and the Flu A H1IN1 virus were
used for control.

Results and discussion. Analysis of
the results of antiviral activity against
the Flu A HI1IN1 California/07/2009
virus indicates that compound 5 e is
effective at a concentration lower than
116 times than such of Ribavirin and
626.7 times that compared with
Amizon. According to the selectivity
index, the test compound (SI > 1300)
significantly exceeds Ribavirin and
Amizon (SI > 37 and SI > 2.1 respec-
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Table

Antiviral activity of 2-(4,6-dimorpholine-4-yl-1,3,5-triazine-2-yl)-N-4-ethoxyphenylhy-
drazine-carbothioamide 5 e against the Flu A (HIN1) virus California / 07/2009

EC IC
Compound Structure Type of virus 50° 50° S
P P ug /ml | pg /mi
5e Ow
.
—N
H
N, )N 8
\ \
N N% FIU.A (H"\“) 0.075 | > 100 >
(N H \u California/07/2009 1300
EtO
Ribavirin O
‘2\\NH2
HO N=
Flu A (HIN1)
O /
KQ/N\%N California/07/2009 | &7 | 2320 | >37
HO  OH
Amizon (0]
_ Flu A (H1N1)
A
Lo N California/07/2009 | 47 | > 100 | >21
N~

Notes. 1) The EC;, represents the concentration of a compound where 50 % of the population exhibit a response,
after a specified exposure duration. Expressed in ug/ml. 2) ICy, 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 EC,.

tively) at IC,, > 100 pg/ml [12]. Conse-
quently, if the IC,, of the test substance
and Ribavirin were the same, the selec-
tivity index for compound 5e would be
even three times higher.

Under this test system Amizon sub-
stance showed much less antiviral activ-
ity against the Flu A HI1N1 Califor-
nia/07/2009 virus compared with com-
pound 5 e and was lower than Ribavirin
(Table).

Thus, new compound, 2-(4,6-dimor-
pholine-4-yl-1,3,5-triazine-2-yl)-N-4-eth-
oxyphenylhydrazine-carbothioamide,
provides high antiviral activity against
Flu A HIN1 California / 07/2009. The
data obtained substantiate the expedien-
cy of further studies of 2-(4,6-dimorpho-
line-4-yl-1,3,5-triazine-2-yl)-N-4-arylhy-
drazine-carbothioamides as potential
antiviral agents.

Acknowledgement. The authors express
their appreciation to the Southern

Research Institute (SRI, Birmingham,
Alabama) for screening antiviral activity
of compounds.

Conclusions

1. Under in vitro assay on MDCK cell
culture 2-(4,6-dimorpholine-4-yl-
1,3,5-triazine-2-yl)-N-4-ethoxyphenyl-
hydrazine-carbothiomide exhibits high
antiviral activity against the Flu A
HI1N1 California/07/2009, with an effec-
tive concentration (EC,,) of 0.075 ng / ml
(116 times less than that of Ribavirin
and 626.7 times that of Amizon) and
selectivity index (SI) > 1300 that sig-
nificantly exceeds such indicators for
Ribavirin and Amizon (SI > 37 and
SI > 2.1, respectively).

2. The data obtained indicate the expedi-
ency of further study of derivatives of
2-(4,6-dimorpholine-4-yl-1,3,5-tri-
azine-2-yl)-N-arylhydrazine-carbothio-
amides as potential antiviral agents.
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A. M. Demchenko, O. V. Moskalenko, V. V. Sukhoveev, A. I. Barchyna
Synthesis and antiviral activity of 2-(4,6-dimorpholine-4-yl-1,3,5-triazine-2-yl)-N-
arylhydrazine-carbothioamides for FLU A HI1N1 virus

The problem of acute respiratory viral infections (ARI) and influenza A (H1N1 subtype) has become very
current with their epidemic and pandemic worldwide spread. Therefore, the current mainstream view of
medical chemistry is the development and practical implementation of new high-performance pharma-
ceutical products for the treatment of influenza.

The aim of research is to synthesize the derivatives of 2-(4,6-dimorpholine-4-yl-1,3,5-triazine-2-yl)-N-
arylhydrazine-carbothioamide and to study the antiviral activity of 2-(4,6-dimorpholine-4-yl-1,3,5-triazine-
2-yl)-N-(4-ethoxyphenyl)-hydrazine-carbothioamide for Flu A H1N1 California/07/2009 at primary phar-
macological screening stage.

The investigated compounds — derivatives of 2-(4,6-dimorpholine-4-yl-1,3,5-triazine-2-yl)-N-arylhy-
drazine-carbothioamides were synthesized by the interaction of 2-hydrazine-4,6-dimorpholinetri-
azine-1,3,5 with arylisothiocyanates.

The antiviral activity of 2-(4,6-dimorpholine-4-yl-1,3,5-triazine-2-yl)-N-4-ethoxyphenylhydrazine-carbo-
thioamide against the virus Flu A 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
H1N1 California/ 07/2009 with the effective concentration of EC,, 0,075 ug/ml and the selectivity index
S| > 1300 (for Ribavirin SI > 37 and Amizona SI > 2,1).

The data obtained substantiate the expediency of further study of derivatives of 2-(4,6-dimorpholine-
4-yl-1,3,5-triazine-2-yl)-N-arylhydrazine-carbothioamides as potential antiviral agents.

Key words: antiviral activity, Flu A virus (H1N1) California/07/2009, Ribavirin, Amizon, derivatives of
2-(4,6-dimorpholine-4-yl-1,3,5-triazine-2-yl)-N- arylhydrazine-carbothioamides

A. M. lemyeHko, O. B. MockaneHko, B. B. Cyxosees, O. I. bBap4nHa

CuHTe3 i npoTuBipycHa akTUBHICTb 2-(4,6-aumopdonin-4-in-1,3,5-TpnasmuH-2-in)-

N-apunrigpa3uH-kap6oTtioamigis BigHOoCHO Bipycy FLU A H1N1

MNMpobnema rocTpux pecnipatopHux BipycHUX iHdekuin i rpuny A (nigtun H1N1) cborogHi 3ymoBneHa
enigemiyHM pPO3MNOBCIOAXKEHHSM iX y CBiTi. TOMY akTyalbHUM HanpPsMOM Meau4yHOI Ximii € po3pobka Ta
NnpakTUYHe BNPOBa[XEHHSA HOBMX BUCOKOEDEKTUBHMNX Npenaparis AN4 NiKyBaHHS rpuny.
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MerTa JocnigXeHHs: — CUHTE3 Ta BUBYEHHS MPOTUBIPYCHOI aKTUBHOCTI NOXigHUX 2-(4,6-amnmopdoniH-4-
in-1,3,5-TpnasuH-2-in)-N-apunrigpasuH-kapboTioamigis BigHocHo Bipycy Flu A H1N1 California/07/2009
Ha eTani NepBMHHOIO GapMakoIoriYHOro CKPUHIHIY.

JocnigxyBaHi cnonyku — noxigHi 2-(4,6-gumopdoniH-4-in-1,3,5-tpnasnn-2-in)-N-apunrigpasmnH-
kapboTioamigis Oyno CMHTE30BaHO LWUASIXOM B3aemogii 2-rigpasuvH-4,6-gumopdoniHtpradmyy-1,3,5 3
apwunizotiouiaHatamMn. OUiHEHO NPOTMBIPYCHY akTUBHICTb 2-(4,6-aumMopdoniH-4-in-1,3,5-TprnaaunH-2-in)-
N-4-eTokcudeHinrigpasunHkapboTioamiay in vitro Ha kynsTypi knitnHn MDCK 3 prbaBipyHOM Ik NO3UTUB-
HWM KOHTPOJIEM Y LIbOMY TECTI.

lMokazaHo, Lo AocnigxysaHa pe4yoBmHa BUSIBASIE BUCOKY NPOTMBIPYCHY akTUBHICTb BiAHOCHO Bipycy Flu
A H1N1 California/07/2009 3a nokasHunkammn edekTnBHOi koHueHTpauii ECg, 0,075 mkr/mn Ta iHaekcom
cenektmBHocTi S| > 1300 (ans PubasipuHy S| > 37, Amizony SI > 2,1).

OTpuMaHi aaHi 06rpyHTOBYIOTb AOLLISIbHICTE MOAANBLLIONO BUBYEHHS NOXiAHUX 2-(4,6-anmopdoniH-4-in-
1,3,5-TpmasnH-2-in)-N-apunrigpasvH-kapboTioamifie sk NOTEHLMHNX NPOTUBIPYCHMX 3aC006iB.

Knto4doBi cnoBa: npoTuBipycHa akTuBHICTb, Bipyc Flu A H1N1 California/07/2009, PubaBgipvH, AMi30H,
noxiaHi 2-(4,6-aumoponiH-4-in-1,3,5-1puasnH-2-in)-N-apunrigpasvHkapboTioaminis

A. M. flemyeHko, O. B. MockaneHko, B. B. CyxoBees, E. . BapuynHa
CuHTE3 M NPOTUBOBMPYCHAs aKTUBHOCTL 2-(4,6-aumopdonuH-4-un-1,3,5-
TpuasuH-2-un)-N-apunrugpasnHkap0o0TMOaMUA0B MO OTHOLUEHUIO

K Bupycy FLU AH1N1

Mpobnema ocTpbIX pecnMpaTopHbIX BUPYCHbIX MH@ekumii u rpunna A (noatun H1N1) Ha cerogHsawHMM
[eHb 00ycnoBneHa anMaeMmn4eckM pacnpocTpaHeHnem B Mupe. MNoaToMy akTyanbHbIM HanpasieHuemM
MeOVUMHCKOM XMMUKN aBnsieTcst pa3paboTka v npakTMyeckoe BHeApEeHME HOBbIX BbICOKOI(DPEKTUBHbIX
JleKapCTBEHHbIX NPenapaToB AJ19 NeYeHus rpunna.

Llens nccnenoBaHusi — CUHTE3 Y 3y4eHME NPOTMBOBUPYCHOW aKTUBHOCTU MPON3BOAHbIX 2-(4,6-AMMOp-
donnH-4-nn-1,3,5-tpruasunH-2-un)-N-apunrugpasvHkapboTnoaMmaos nNo OTHOLIEHWO K Bupycy Flu A
H1N1 California/07/2009 Ha aTane nepBnYHOro GapmMakosiorM4eckoro CKpUHMHra.

Mccnenyemble coepuHeHus — npoudBogHble 2-(4,6-aumopdonunH-4-un-1,3,5-TpnasnH-2-un)-N-
apunrnapasvHkapboTMoamMmnaoB CUHTE3MPOBaHbl NMyTEM B3aMMOLENCTBUA 2-rnapasunH-4,6-gumopdo-
nuHTprasuHa-1,3,5 c apunmsotmoumaHaTamu.

OueHeHa MpOTMBOBUPYCHAs akTUBHOCTb 2-(4,6-amumopdonuH-4-un-1,3,5-tprnasnH-2-nn)-N-4-310K-
cudeHunrngpasvHkapboTroamuaa in vitro Ha kynstype knetok MDCK ¢ pnbaBrprHOM B Ka4ecTBe No3u-
TUBHOIO KOHTPOJISI B 3TOM TecTe.

MokasaHo, 4To UccneayemMoe BELLLECTBO NPOSIBNSIET BbICOKYIO @HTUBMPYCHYIO aKTUBHOCTb MO OTHOLLEHMIO
K Bupycy Flu AH1N1 California/07/2009 no nokasarensm apdpektnsHom koHueHTpaumm EC, — 0,075 mkr/mn
1 nHpekcy cenektnBHoctu — Sl > 1300 (pns Pubasupuna Sl > 37, a AMunsona Sl > 2,1).

MonyyeHHble pgaHHble 0OOCHOBBLIBAKOT LENeco00pa3HOCTb AanbHEWMWEro U3y4eHus NPOM3BOAHbLIX
2-(4,6-pumopdonuH-4-un-1,3,5-tpnasunH-2-un)-N-apmnrngpasnHkapboTmoamMmaoB B KayecTBe MOTEH-
LpManbHbIX MPOTUBOBUPYCHbLIX CPEACTB.

Knro4eBblie c/ioBa: npoTnBOBUPYCHasl akTuBHOCTb, BuUpYyc Flu A H1N1 California/ 07/2009,
PubaBupuH, AMU3O0H, Npou3BoaHsie 2-(4,6-aumopdonnH-4-un-1,3,5-tpuasunH-2-m1)-N-
apuarvapasnHkapboTnoamugoB
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