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Design and synthesis of a set of 3,5-dioxy-1,2,4-triazinyl-6-propionic acid (TPA) arylamides were devel-
oped in order to search for new compounds with fungistatic properties on the basis of azapyrimidine deriva-
tives. Carboxamides capable to block transcription were revealed among obtained compounds using T7
RNA-pol model test-system in vitro, and the only derivatives containing halogene-substituent in
pharmacophore part showed the inhibitory properties. The model of virtual triple non-productive complex
at polymerase catalytic site (inhibitor-enzyme-DNA template) was proposed, illustrating a possible mecha-
nism of inhibitory action of such compounds on RNA synthesis. Preliminary screening of new triazine deriv-
atives revealed their inhibitory action against some kinds of fungi and bacteria.

Keywords: 1,2,4-triazine derivatives, synthesis, suppression of transcription, T7 RNA-pol, antifungal activ-

ity.

Introduction. A significant number of antimicotics of
different classes, including polyene antibiotics, deriva-
tives of nitrogen-containing heterocycles, and ana-
logues of nucleotide bases efc., are known up to date
[1-4]. However, the formation of drug resistance in
numerous mycosis- and mycotoxicosis-causing agents
motivates the scientists to constant search for new effi-
cient fungicides, which is current and important task of
mycotoxicology.

©1. V. ALEXEEVA, L. G. PALCHIKOVSKA, V .G. KOSTINA, M. O. PLATONOV,
L. V.PAVLENKO, N. A. LYSENKO, A .D. SHVED, 2007

Earlier we have synthesized and analyzed
antimicrobial effect of several 6-azauracil derivatives
(1,2,4-triazin-3,5-(2H, 4H)-dione), which contained
carboxamide fragment in the structure of
C5-substituent. Azauracilyl-5-propionic acid deriva-
tives were revealed to be the most effective (according
to the degree) antimicrobial agents among three ana-
lyzed series of compounds [5, 6].

Thus, we continue to construct new biologically ac-
tive compounds on the basis of polyfunctional base
molecule of TPA, which allows synthesizing different
types of structures.
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where R — mono or di-substituted aromatic cycle

=25

Fig.1 Scheme of synthesis of phenylamides (1-25) of 3,5-dioxy-triazinyl-6-propionic acid (a) on the basis of their acid chloride (b)

It has to be mentioned that triazine compounds are
generally not toxic (it has been established by experi-
ments on laboratory animals). There are some data re-
vealing rapid destruction of triazine compounds in the
natural environment, they are also not accumulated in
soil and water-storage reservoirs [7]. The presence of
the mentioned features is expected from new generation
of synthesized compounds — triazine derivatives.

Thus, synthesis of new compounds, testing on en-
zymatic and cell screening systems, and determination
of correlation between physical-chemical parameters
and biological activity of triazine derivatives will allow
clarifying some features of mechanism of their effect
and setting the direction for further design of com-
pounds with theoretically predicted biological re-
sponse.

Materials and Methods. Reagents and solvents,
manufactured by Chemlaborreactive (Ukraine) and
MBI Fermentas (Lithuania), were used in this work.
Original compound
3,5-dioxo-1,2,4-triazinyl-6-propionic acid and its
amides were synthesized by methods, described in [8].
The course of reaction and the purity of synthesized
compounds were registered using the method of
thin-layer chromatography (TLC) on Silicagel 60 F,,
plates (Merck, Germany) in chloroform:methanol sys-
tem (4:1 and 9:1). Column chromatography was car-
ried out using Silicagel 60 (230—400 mesh) (Merck).

The melting point of compounds was determined
using Boetius device (Germany). 'H-NMR spectra of
synthesised compounds were recorded at 400 MHz us-
ing Mercuri 400 (Varian, USA) in DMCO-d, with
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tetramethylsilane as a reference. Infrared spectra of
compounds, pressed into KBr (tablets) pellets, were
registered using Specord-M 80 spectrometer (Ger-
many).

Quantum-chemical calculations and molecular de-
sign. Semi-empirical quantum-chemical calculations
were performed by PM3 method, non-empirical ones
were performed by ab initio method at the level of
B3LIP/6-31 (d, p)//HF/6-31G(d, p). To design the
complex of target ligands we used Gamess software
pack [9].

General method of obtaining arylamides of
3,5-dioxy-triazinyl-6-propionic acid (1-25). The pro-
cedure used to prepare a set of amide derivatives of
TPA was as follows: thionyl chloride (1.4 mmol) and
freshly dried pyridine (1.4 mmol) were added to the
suspension of TPA (1.0 mmol) in 10 ml of dry dioxane
at stirring. During 15-20 minutes the crystalline struc-
ture of acid was transformed to oil-like product. After
~10 min the resulting mass was combined with excess
(2-2.5 mmol) of the appropriate amine and stirred for
another 12 h. The following day the solvent was re-
moved under vacuum and water was added to the solid
residue. The precipitate formed was collected by filtra-
tion, washed with water and dried. The crude product
was crystallized from corresponding solvents or mix-
ture of solvents yielding the analytically pure com-
pound.

Method of biotesting using model transcription sys-
tem was presented in the previous publication [10]. The
following products of Fermentas were used: linearised
matrix pTZ19R, four nucleoside triphosphates (ATP,
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Table

Physical-chemical characteristics of N-phenylamide of triazinyl-6-propanecarbonic acid

Compound R M.p., °C (solvent) NMP-spectrum, , p.p.m.., DMSO-dg
1 2 3 4
247244 2.60 t (2H, CH,); 2.70 t (2H, CH,); 7.20 t (1H, Ph); 7.28 t (2H, Ph);
L. 7.58 d (2H, Ph); 10.00 s (1H, NH); 12.00 s (2H, N2H, N4H)
(water-ethanol)
H.C
3 218-220 2.15 s (3H, CH,); 2.85 - 2.72 d (4H, CH,CH,); 7.15 m (3H, Ph); 7.45 d
2. (1H, Ph); 9.32 s (1H, NH); 11.92 s (1H, NH) ; 12.09 s (1H, NH)
(water-ethanol)
s 27930 2.29s (3H, CH,); 2.61 d; 2.77 d (4H, CH,CH,); 6.78 d (1H, Ph); 7.10 t
3. (1H, Ph); 7.32 d (1H, Ph); 7.40 s (1H, Ph); 9.75 s (1H, NH); 11.85 s
(water-ethanol) (1H, NH); 12.00 s (1H, NH)
270-272 2.21 s (3H, CH,); 2.58 t (2H, CH,); 2.72 t (2H, CH,); 7.05 d (2H, Ph);
4. H, 7.42 d (2H, Ph); 9.86 s (1H, NH); 11.91 s (1H, NH); 12.11 s (1H,NH)
(water-ethanol)
174-76 1.21 t (6H, 2CH;); 2.61 m (2H, CH,); 2.86 t ( 2H, CH,); 6.83 d (1H,
5. CH; Ph); 7.11 t (1H, Ph); 7.36 d (1H, Ph); 7.45 s (1H, Ph); 9.75 s (1H, NH);
H,C—C (water-ethanol) 11.83 s (1H, NH); 11.99 s (1H, NH)
o 554256 2.13 s (3H, CH,); 2.27 s (3H, CH,); 2.62 m (2H, CH,); 6.83 d (1H, Ph);
6. 7.01 d (1P, Ph); 7.19 s (1H, Ph); 9.10 s (1H, NH); 11.90 s (1H, NH);
CHE (Water-ethanol) 12.14 s (IH, NH)
CH
; ' 218-220 2.25 s (6H, 2CH,); 2.58 t (2H, CH,); 2.75 t (2H, CH,); 6.59 s (1H, Ph);
' (water-ethanol) 7.16 t (2H, Ph); 9.63 s (1H, NH); 11.82 s (1H, NH); 11.98 s (1H, NH)
CH,
237-239 2.05 s (3H, CHy); 2.26 s (3H, CH,); 2.61 t (2H, CH,); 2.77 t (2H, CH,);
8. 6.96 m (2H, Ph); 7.09 d (1H,Ph); 9.26 s (1H, NH); 11.84 s (1H, NH);
(water-ethanol) 12.02 s (1H, NH)
HC  CH, ,
CF, 214-215 2.70 m (4H, CH,CH,); 7.38 d (1H,Ph); 7.53 t (1H,Ph); 7.74 d (1H, Ph);
9. 10.35 s ( 1H, NH); 12.00 s ( 2H, N2H, N4H)
(water-ethanol)
-0 925997 2.74 dd (4H, CH,CH,); 3.85 s (3H, OCH,), 6.85 t (1H, Ph); 6.93 d (1H,
10. Ph); 7.00 t (1H, Ph); 7.99 d (1H, Ph); 8.89 s (1H, NH); 11.82 s (1H,
(water-ethanol) NH); 11.96 s (1H, NH)
OCH, 216-218 2.60-271 m (4H, CH,CH, ); 3.68 s (OCH,); 6.61 d (1H, Ph); 7.25 -7.30
11. m (2H, Ph); 9.95 t (1H, NH); 12,01 m (2H, N2H, N4H)
(water-ethanol)
250_961 2.58 m (2H, CH,); 2.74 m (2H, CH,); 3.73 s (3H, OCH,); 6.78 d (2H,
12. — Ph); 7.46 d (2H, Ph); 9.71 s (1H, NH); 11.84 s (1H, NH); 12.00 s (1H,
3 (water-ethanol) NH)
150-263 2.63 m (2H, CH,); 2.77 m (2H, CH,); 7.16 d (2H, Ph); 7.67 d (2H,
13. OCE Ph); 10.05 s (1H, NH); 11.85 s (1H, NH); 12.00 s (1H, NH)
(water-ethanol)
234-236 2.66 t (2H, CH,); 2.71 t (2H, CH,); 7.42 m (2H, Ph); 7.79 d (1H, Ph);
14. 8.05 s (1H, Ph); 10.21 s (1H, NH); 11.84 s (1H, NH); 12.01 s (1H,
(water-ethanol) NH
CN )
247-249 2.63 t (2H, CH,); 2.78 t (2H, CH,); 7.16 m (2H, Ph); 7.45 d (1H, Ph);
15. 7.91 s (1H, Ph); 10.03 s (1H, NH); 11.6 s (1H, NH); 12.1 s (1H, NH)
Br

(water-ethanol)
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(ethanol)
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(water-ethanol)

228-230
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2.63 t (2H, CH2); 2.72 t (2H, CH2); 6.82 t (1H, Ph); 7.28 m (2H, Ph);
7.55d (1H, Ph); 10.15 s (1H, NH); 11.90 s (1H, NH); 12.05 s (1H,
NH)

2.60 t (2H, CH2); 2.77 t (2H, CH2); 6.99 t (2H, Ph); 7.58 dd (2H,
Ph); 9.90 s (1H, NH ); 11.84 s (1H, NH); 12.01 s (1H, NH)

2.65 m (2H, CH2); 2.77 m (2H, CH2); 7.38 m (1H, Ph); 7.86 m (1H,
Ph); 8.46 d (1H, Ph); 10.36 s (1H, NH); 11.85 s (1H, NH); 12.05 s
(1H, NH)

2.63 t (2H, CH2); 2.78 t (2H, CH2); 6.97d (1H, Ph); 7.23 t (1H, Ph);
7.40 d (1H, Ph); 7.77 s (1H, Ph); 10.26 s (1H, NH); 11.84 s (1H, NH),
12.00 s (1H, NH)

7,39 d (1H, Ph); 7,63 d (1H, Ph); 8,23 s (1H, Ph);
9.63 s (1H, NH); 11.85s (1H, NH); 12.02 s (1H, NH)

2.28 s (3H, CH3); 2.61 t (2H, CH2); 2.75 t (2H, CH2); 7.14 d (1H,
Ph); 7.31 d (1H, Ph); 7.73 s (1H, Ph); 9.91 s (1H, NH); 11.83 s (1H,
NH); 11.94 s (1H, NH)

2.22's (3H, CH3); 2.65 t (2H, CH2); 2.78 t (2H, CH2);
7.17 m (2H, Ph); 7.29 d (1H, Ph); 9.44 d (1H, NH); 11.83 s ( 1H,
NH); 12.02 s (1H, NH)

2.19 s (3H, CH3), 2.67 dd (4H, CH2CH2); 7.07 d (2H,Ph); 7.56 s
(1H, Ph); 9.26 s (1H, NH); 11.84 s ( 1H, NH); 12.02 s (1H, NH)

2.82 m (4H, CH2CH2); 3.92 s (3H, OCH3); 7.03 m (2H, Ph); 8.19 s
(1H, Ph); 9.15 s (1H, NH); 11.89 s (1H, NH); 12.05 s ( 1H, NH)

2.76 m (4H, CH2CH2); 6.84 d (2H, Ph); 7.89 s (1H, Ph); 9.17 s ( 1H,
OH); 9.88 s (1H, NH); 11.83 s (1H, NH); 11.99 s (1H, NH)

2.30 m (2H, CH2); 2.65 m (2H, CH2); 4.30 br.s (2H ), 9.02 s (1H,
NH)

2.35m (2H, CH2); 2.64 m ( 2H, CH2); 6.78 s, 7.34 s (2H, NH2);
12.01 br.s (2H, N2H, N4H)

NB: s — singlet, t — triplet, d — doublet, m —multiplet

GTP, CTP, TTP), RNAse inhibitor, buffer (tris-HCI,
pH 7.5, MgCl,, spermidin, MDTT), T7 RNA polymer-

ase.

Results and Discussion. Figure 1 presents the
in accordance

scheme,
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to

which

library

carboxamides with substituted phenyl ring was synthe-
sized (compound 1-25).

Synthesis of derivatives was performed using the
simplified variant of acylation of low-active aryl and
of cyclic amines, i.e. acid chloride (Fig.1, b) was con-
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AR 42 ASP 812

HIS 811

TYR 639 ILE 810

LYS 441

Fig.2 Spatial location of structure of carboxamide 17 in the region of catalytic site T7 of RNA-polymerase; hydrogen bonds, forming triple
complex, are marked by dotted line

Fig.3 Electrophoregram of in vitro transcription products (standard reaction) in the presence of phenylamides: @ — concentration of
test-agents is 50 pg/ml; K — control; /—4 — compounds 1, 2, 3, 4, respectively; 5 — compound 9; 6 — compound 6; b — concentration of
test-agents 10; 1.0 and 0.1 pg/ml; K — control; /-3 — compound 19; 4, 5, 6 — compound 17, 7-9 — compound 15 in the mentioned above con-
centrations
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densed in situ with corresponding aniline or toluidine
derivatives.

Reaction was performed in low-polar solvent at the
condition of equivalent correlation of thionyl chloride,
pyridine and amine surplus. This approach allows ob-
taining even steric-wise complicated phenylamides of
TPA (5-8, 18, 20-25).

Physical-chemical characteristics of obtained com-
pounds are presented in Table.

Analysis of NMR spectra revealed amidic protons
of compounds to experience significant influence
from aryl fragment, depending on the signal shift in
amidic proton according to unsubstituted amide TPA
(27) is 2-3 p.p.m. (compounds 8—11).

IR spectra of crystal samples of monosubstituted
phenylamides confirm oxo-structure of triazine ring.
Thus, in the region of valence vibration of multiple
bounds of investigated compounds there are intensive
bands of carbonyls (v._,) of B-dilactamic fragments of
heterocycle, which crosses with v., of side
carboxamide group (17301710, 1690-1660 cm™).
There is also intensive band of valence vibration of
C=C band (app. 1540 cm™), specific for phenyl ring,
and less intensive band of v., of triazine ring
(1600-1612 cm™"). The position of bands of valence
vibration C-H,,, of the bond of methylene chain (Av =
20-30 cm') changes significantly. Deformation (&)
vibration of C-H,_, (1060-1020 cm) are influenced
by the lateral substitutes of carboxamide moiety elec-
tronic effects. In the case of the monosubstituted
phenyl ring the characteristic 6 band is determined in
the region of 760-750 cm .

Analogues of natural pyrimidine baes are known
to influence indirectly biosynthesis of nucleic acids of
bacteria and viruses. Thus, antifungal activity of
S-fluorinecytosine is connected to its interfering into
metabolism of pyrimidine bases, inclusion into RNA
and DNA, and consequently, to the disorders in pro-
tein biosynthesis of fungi cells [4]. Triazine
bioisosters of pyrimidines — 5- and 6-aza-analogues of
uracil and cytosine — are also the substrates of de novo
biosynthesis of pyrimidines, capable of incorporating
into biopolymers and influencing negatively synthetic
and post-synthetic processes of nucleic acids [11].

The other type of pyrimidines — 6-aryla-
mine-(hydrazine)-derivatives — is capable of inhibit-
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ing functional activity of bacterial or viral DNA-,
RNA-polymerases and reverse transcriptases both in
vitro and in vivo [12, 13].

To evaluate potential capabilities of new com-
pounds we used transcriptional complex of DNA-de-
pendent RNA-polymerase T7 phage as a virtual target
and experimental model system. The capability to form
H-bonds in the complex of enzyme-ligand—-DNA-tem-
plate, when ligand and target components are in fixed
or dynamic states, was analyzed using virtual model of
T7 RNA-polymerase. Fig.2 presents the scheme of
such triple complex with phenylamide 17. Triazine
heterocycle interacts with the environment using three
bonds, i.e. hydrogen bonds with purine base of
DNA-template and the bond with arginine enzyme,
linker chain of carboxamide is bound to another base of
DNA template, while phenyl fragment is bound to hy-
drophobic cavity of protein environment. Taking into
account the length of hydrogen bonds (0.19—0.22 nm)
and structural complementarity of partners, it is possi-
ble to suppose phenylamide 17 to be capable of stabiliz-
ing new complex and providing considerable inhibition
of the process of RNA synthesis.

Testing of a number of compounds using model
enzymatic system of transcription using DNA-de-
pendent T7 RNA-polymerase revealed productivity of
synthesis of RNA-transcripts to depend significantly
on the nature and position of phenylamide fragment of
carboxamide. Meta- and para-halogen containing
phenylamides (compounds 9, 15, 17, 19), which inhib-
ited total RNA synthesis in the concentration of 10
ug/ml completely (Fig.3) were found to be efficient
inhibitors of the transcription process.

Fungistatic activity of azapyrimidine line was
studied in the representatives of different groups of
micromycets and museum and clinical strains of
Candida spp. (results will be published elsewhere).

Preparations were shown to be specific for wide
range of antimycotic activity — some preparations
were shown to be selectively active to toxigenic
strains of Aspergillus fumigatus Fres. Notable is their
capability to inhibit the growth of five types of
Fusarium genus, fusariose agents in plants and ani-
mals.

Four new compounds, specific for selective spec-
trum of antibiotic activity regarding yeast-like fungi of
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Candida genus, including Candida albicans, were re-
vealed among all investigated compounds.

Conclusions.

1. 100 derivatives of
3,5-dioxy-1,2,4-triazinyl-6-propionic acid, including
25 phenylamides, were synthesized. The structures of
these compounds were defined and spectral and physi-
cal-chemical properties (IR, NMR spectra) were re-
vealed.

2. Primary testing of selected number of TPA
phenylamides in cell free system of transcription using
DNA-dependent T7 RNA-polymerase revealed some
compounds with haloid substitutes in pharmacophoric
fragment of carboxamide to inhibit transcription.

3. The model of catalytic T7 RNA-polymer-
ase was used to show for the first time that inhibition of
transcription of TPA carboxamides takes place via the
formation of non-productive triple complex, i.e.
RNA-polymerase—inhibitor—DNA-template.

4. Compounds, specific for the selective spec-
trum of antibiotic activity of Candida fungal genus,
were revealed during the investigation of amides on cell
cultures of fungi.

The work was performed within the framework of
programme Novel Medical and Biological Problems
and Human Environment of National Academy of Sci-
ences of Ukraine.

U. B. Anexceesa, JI. U. [larvuurkoeckasn, B. A. Kocmumna,
M. O. IInamonos, JI. B. I[lasnenko, H. A. Jlvicenxo, A. /]. [llseo

ITouck HOBBIX COCIMHEHUN C aHTH(YHTATHHONW AKTHBHOCTHIO
B psdy apmiaMuoB 1,2,4-TpuasuHuUI-6-pornankapOoHOBOM

KHUCJIOTHI

Pesrome

s noucka Ho8blx coeOuHeHutl ¢ aHmu@yHeaibHblM Oelicmeuem Ha
0CHOBE NPOU3BOOHBIX A3ANUPUMUOUHOE OCYUECBILEHbl OU3AUH U
cunmes cepuu apuiamuoos 1,2,4-mpuazunui-6-nponankapoono-
6ol kuciomol. Tecmuposanue in vitro noiyyeHHviX KapooOKcamuoos
HA MOOENbHOU cucmeme MPAHCKPURYUU C  UCNONb30BAHUEM
JHK-3asucumou T7 PHK-nonumepasvl noxkaszano, umo uneubu-
mopHoe Oelicmeue XapakmepHo 01 COeOUHEeHUll, UMEeIWUX 2a10-
uozamecmumen 8 papmaxogoprom ppaemenme. Cmoodenuposano
obpaszosamnue mpouHo2o HenpoOyKmueHo2o komniexca (JHK-wam-
puya—uneubumop—pepmenm) 8 yuacmke Kamaiumuieckozo canuma

noAUMEpasU, ULTIOCMPUPYIOUe20 803MOICHBLI CROCOO yeHemeHus
cunmesa PHK nodobnvimu coedunenusamu. [lonyvensvt nosumus-
Hble pe3yIbmanmvl N0 OUONO2UYECKOU AKMUBHOCMU HOBLIX NPOU3-
600HLIX MPUA3UHA 6 OMHOWEHUU HEKOMOPbIX 6Ud06 2pubos u
baxmepuil.

Knioueswvie cnosa: npoussoonsvie 1,2,4-mpuasuna, uneubuposa-
nue mpanckpunyuu, T7 PHK-noarumepasa, anmugyneanrvras ax-
MUGHOCMb

REFERENCES

—

. Boucher H. W., Groll A. H., Chiou C. C., Walsh T. J. Newer
systemic antifungal agents: pharmacokinetics, safety and
efficacy // Drugs.—2004.—64.—P. 1997-2020.

2. Kauffman C. A. New antifungal agents // Semin. Respir. Grit.
Care Med.—2004.-25.—P. 233-239.

3. Nagamatsu T., Yamasaki H., Hirota T., Yamato M., Kido Y.,
Shibata M., Yoneda F. Synthesis of 3-substituted-1-me-
thyl-6-phenylpyrimido[5,4-¢]-1,2,4-triazino-5,7-(1H, 6H)-
diones (6-phenyl analogs of toxoflavin) and their 4-oxides,
and evaluation of antimicrobial activity of toxoflavins and
their analogs // Chem. Pharm. Bull. (Tokyo).—1993.—41.—
P. 362-368.

4. Ghannoum M. A., Rice L. B. Antifungal agents: Mode of
action, mechanisms of resistance and correlation of these
mechanisms with bacterial resistance // Clin. Microbiol.
Revs.—1999.-12.-P. 501-517.

5. Anexceesa U. B., Ilanvuukosckas JI. U., Xapuenxo C. H.,
bawma E. B., IInamonosé M. O., Kocmuna B. I'., Ycenxo JI.
C., Jlvicenko H. A., Manvko B. A. HoBble npon3BoIHEIE 6-a3a-
ypauuia — aMUAbl ac-TPUua3HHKapOOHOBBIX KHCIOT: CHHTE3 U
HUX aHTUMHUKpPOOHass akTUBHOCTH // Biomoximepu i kiIiTHHA.—
2002.-7, Ne 3.—C. 237-242.

6. bawma O. B., I[lnamonos M. O. ®yHricTaTHYHAa aKTUBHICTH
CHOJYK a3amipUMIiAMHOBOIO psy MO BiAHOIIECHHIO [0
Mikpoaopu kosocy o3umoi mueHuni / bron. IH-Ty c.-T.
mikpo6ionorii (ICT'M).—2000.— Ne 7.—C. 90-91.

7. Amunosa I'. K., Kyoasposa P. P., byreaxos A. K., Mazymosa
A. K. O Ouosornueckoi akTuBHOCTH 1,2,4-TpHa3svHOAMO-
HOB-5,6 // bamkup. xum. xypH.—2004.—11, Ne 4 —C. 15-16.

8. Kocmuna B. I'., JIvicenko H. A., Anexceesa M. B. Cunre3 aMu-
noB  3-[3,5-amokco-1,2,4,5-rerparunpo-1,2,4-TpuasnHui-
6]-npornankapOoHOBOW KUCIOTHI // YKp. XuM. )xypH.—2003.—
69, No 1-2.—C. 112-119.

9. Schmidt M. W., Baldridge R. R., Boatz J. A., e.a. The general
atomic and molecule electronic structure system // J.
Comput. Chem.—1993.-14.—P. 1347-1363.

10. Hanvuuxoscexa JI. I'., F'apmanuyx JI. B., Anexceesa I. B.,
Veenxo JI. C., lllecmaxosa T. C., Consanux I'. 1., Illéeo A. /1.,
Yexyn B. @. N1-rniko3uaHni ananoru 6-azanuruauny. 11. Lu-
TOTOKCHYHA Jis Ta BIUIMB Ha TPAHCKPUIILIIO in vitro //
Biomonimepu i kiniTuHa.—2005.-21, Ne 5.—C. 432-438.

. Ilpeoopascencrkas M. H., Menronux C. fI. AHamorn KOMIo-
HEHTOB HYKJIEHHOBBIX KHCJIOT — HHTHOUTOPBI HYKJICHHOBOTO
obmena // Hrorm nayku wu texuuku.—M.: BUHHUTH,
1984—C. 59-70 (buoopr. xumus; T. 1).

1

—

447



ALEXEEVA L V. ET AL.

12. Cozzarelli N. R., Low R. L. Mutational alteration of Bacillus Antipolymerase and  antimicrobial  structure-activity
subtilis DNA polymerase 111 to hydroxyphenylazopyrimidine relationships based on substitution at uracil N3 // J. Med.
resistance: polymerase III is necessary for DNA replication. Chem.—1999.—42.—P. 2035-2040.

// Biochem. and Biophys. Res. Communs.—1973.-51.—
P. 151-157.

13. Tarantino P. M., Zhi C., Gambino J. J. 6-Anilinouracil-based UDC 547.872 + 573.3 + 615.28

inhibitors of Bacillus subtilis DNA polymerase III: Received 10.04.07

448



