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De sign and syn the sis of a set of 3,5-dioxy-1,2,4-triazinyl-6-propionic acid (TPA) arylamides were de vel -
oped in or der to search for new com pounds with fungistatic prop er ties on the ba sis of azapyrimidine de riv a -
tives.  Carboxamides ca pa ble to block tran scrip tion were re vealed among ob tained com pounds us ing T7
RNA-pol model test-sys tem in vi tro, and the only de riv a tives con tain ing halogene-substituent in
pharmacophore part showed the in hib i tory prop er ties.  The model of vir tual tri ple non-pro duc tive com plex
at poly mer ase cat a lytic site (in hib i tor-en zyme-DNA tem plate) was pro posed, il lus trat ing a pos si ble mech a -
nism of in hib i tory ac tion of such com pounds on RNA syn the sis.  Pre lim i nary screen ing of new triazine de riv -
a tives re vealed their in hib i tory ac tion against some kinds of fungi and bac te ria.

Keywords: 1,2,4-triazine de riv a tives, syn the sis, sup pres sion of tran scrip tion, T7 RNA-pol, antifungal ac tiv -
ity.

In tro duc tion. A sig nif i cant num ber of antimicotics of
dif fer ent classes, in clud ing polyene an ti bi ot ics, de riv a -
tives of ni tro gen-con tain ing heterocycles, and an a -
logues of nu cle o tide bases etc., are known up to date
[1–4].  How ever, the for ma tion of drug re sis tance in
nu mer ous mycosis- and mycotoxicosis-caus ing agents
mo ti vates the sci en tists to con stant search for new ef fi -
cient fun gi cides, which is cur rent and im por tant task of
mycotoxicology.

Ear lier we have syn the sized and an a lyzed
antimicrobial ef fect of sev eral 6-azauracil de riv a tives
(1,2,4-tri azin-3,5-(2H, 4H)-dione), which con tained
carboxamide frag ment in the struc ture of
C5-substituent.  Azauracilyl-5-propionic acid de riv a -
tives were re vealed to be the most ef fec tive (ac cord ing
to the de gree) antimicrobial agents among three an a -
lyzed se ries of com pounds [5, 6].

Thus, we con tinue to con struct new bi o log i cally ac -
tive com pounds on the ba sis of polyfunctional base
mol e cule of TPA, which al lows syn the siz ing dif fer ent
types of struc tures.
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It has to be men tioned that triazine com pounds are
gen er ally not toxic (it has been es tab lished by ex per i -
ments on lab o ra tory an i mals).  There are some data re -
veal ing rapid de struc tion of triazine com pounds in the
nat u ral en vi ron ment, they are also not ac cu mu lated in
soil and wa ter-stor age res er voirs [7].  The pres ence of
the men tioned fea tures is ex pected from new gen er a tion 
of syn the sized com pounds – triazine de riv a tives.

Thus, syn the sis of new com pounds, test ing on en -
zy matic and cell screen ing sys tems, and de ter mi na tion
of cor re la tion be tween phys i cal-chem i cal pa ram e ters
and bi o log i cal ac tiv ity of triazine de riv a tives will al low
clar i fy ing some fea tures of mech a nism of their ef fect
and set ting the di rec tion for fur ther de sign of com -
pounds with the o ret i cally pre dicted bi o log i cal re -
sponse.

Ma te ri als and Meth ods. Re agents and sol vents,
man u fac tured by Chemlaborreactive (Ukraine) and
MBI Fermentas (Lith u a nia), were used in this work. 
Orig i nal com pound
3,5-dioxo-1,2,4-triazinyl-6-propionic acid and its
amides were syn the sized by meth ods, de scribed in [8]. 
The course of re ac tion and the pu rity of syn the sized
com pounds were reg is tered us ing the method of
thin-layer chro ma tog ra phy (TLC) on Silicagel 60 F254

plates (Merck, Ger many) in chlo ro form:meth a nol sys -
tem (4:1 and 9:1).  Col umn chro ma tog ra phy was car -
ried out us ing Silicagel 60 (230–400 mesh) (Merck).

The melt ing point of com pounds was de ter mined
us ing Boetius de vice (Ger many).  1H-NMR spec tra of
syn the sised com pounds were re corded at 400 MHz us -
ing Mercuri 400 (Varian, USA) in DMCO-d6 with

tetramethylsilane as a ref er ence.  In fra red spec tra of
com pounds, pressed into KBr (tab lets) pel lets, were
reg is tered us ing Specord-M 80 spec trom e ter (Ger -
many).

Quan tum-chem i cal cal cu la tions and mo lec u lar de -
sign. Semi-em pir i cal quan tum-chem i cal cal cu la tions
were per formed by PM3 method, non-em pir i cal ones
were per formed by ab in itio method at the level of
B3LIP/6-31 (d, p)//HF/6-31G(d, p).  To de sign the
com plex of tar get lig ands we used Gamess soft ware
pack [9].

Gen eral method of ob tain ing arylamides of
3,5-dioxy-triazinyl-6-propionic acid (1–25). The pro -
ce dure used to pre pare a set of am ide de riv a tives of
TPA was as fol lows: thionyl chlo ride (1.4 mmol) and
freshly dried pyridine (1.4 mmol) were added to the
sus pen sion of TPA (1.0 mmol) in 10 ml of dry dioxane
at stir ring. Dur ing 15-20 min utes the crys tal line struc -
ture of acid was trans formed to oil-like prod uct. Af ter
~10 min the re sult ing mass was com bined with ex cess
(2-2.5 mmol) of the ap pro pri ate amine and stirred for
an other 12 h. The fol low ing day the sol vent was re -
moved un der vac uum and wa ter was added to the solid
res i due. The pre cip i tate formed was col lected by fil tra -
tion, washed with wa ter and dried. The crude prod uct
was crys tal lized from cor re spond ing sol vents or mix -
ture of sol vents yield ing the an a lyt i cally pure com -
pound.

Method of biotesting us ing model tran scrip tion sys -
tem was pre sented in the pre vi ous pub li ca tion [10].  The 
fol low ing prod ucts of Fermentas were used: linearised
ma trix pTZ19R, four nucleoside triphosphates (ATP,
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where R – mono or di-sub sti tuted ar o matic cy cle 

Fig.1 Scheme of syn the sis of phenylamides (1–25) of 3,5-dioxy-triazinyl-6-propionic acid (a) on the ba sis of their  acid chlo ride  (b)

 a  b 
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Compound R M.p., 
o
C (solvent) NMP-spectrum, d, p.p.m.., DMSO-d6

1 2 3 4

1.
242–244

(water-ethanol)

2.60 t (2Í, ÑÍ2); 2.70 t (2Í, ÑÍ2); 7.20 t (1Í, Ðh); 7.28 t (2Í, Ðh);
7.58 d (2Í, Ðh); 10.00 s (1Í, NÍ); 12.00 s (2Í, N2Í, N4Í)

2.      
218–220

(water-ethanol)

2.15 s (3Í, ÑÍ3); 2.85 - 2.72 d (4Í, ÑÍ2ÑÍ2); 7.15 m (3Í, Ph); 7.45 d
(1Í, Ph); 9.32 s (1Í, NÍ); 11.92 s (1Í, NÍ) ; 12.09 s (1Í, NÍ)

3.       
227–230

(water-ethanol)

2.29 s ( 3Í, ÑÍ3); 2.61 d; 2.77 d (4Í, ÑÍ2ÑÍ2); 6.78 d (1Í, Ðh); 7.10 t
(1Í, Ðh); 7.32 d (1Í, Ðh); 7.40 s (1Í, Ðh); 9.75 s (1Í, NÍ); 11.85 s

(1Í, NÍ); 12.00 s (1Í, NÍ)  

4.         
270–272

(water-ethanol)

2.21 s (3H, CH3); 2.58 t (2H, CH2); 2.72 t (2H, CH2); 7.05 d (2H, Ph);
7.42 d (2H, Ph); 9.86 s (1H, NH); 11.91 s (1H, NH); 12.11 s (1H,NH)

5.        
174–76

(water-ethanol)

1.21 t (6Í, 2ÑÍ3); 2.61 m (2Í, ÑÍ2); 2.86 t ( 2Í, ÑÍ2); 6.83 d (1Í,
Ðh); 7.11 t (1Í, Ðh); 7.36 d (1Í, Ðh); 7.45 s (1Í, Ðh); 9.75 s (1Í, NÍ); 

11.83 s (1Í, NÍ); 11.99 s (1Í, NH) 

6.       
254–256

(water-ethanol)

2.13 s (3Í, ÑÍ3); 2.27 s (3Í, ÑÍ3); 2.62 m (2Í, ÑÍ2); 6.83 d (1Í, Ðh); 
7.01 d (1Ð, Ðh); 7.19 s (1Í, Ðh); 9.10 s (1Í, NÍ);  11.90 s (1Í, NÍ);

12.14 s (1Í, NÍ)

7.       
218–220

(water-ethanol)

2.25 s (6Í, 2ÑÍ3); 2.58 t (2Í, ÑÍ2); 2.75 t (2Í, ÑÍ2); 6.59 s (1Í, Ðh); 
7.16 t (2Í, Ðh); 9.63 s (1Í, NÍ); 11.82 s (1Í, NÍ); 11.98 s (1H, NH)

8.      
237–239

(water-ethanol)

2.05 s (3H, CH3); 2.26 s (3H, CH3); 2.61 t (2H, CH2); 2.77 t (2H, CH2); 
6.96 m (2H, Ph); 7.09 d (1H,Ph); 9.26 s (1H, NH); 11.84 s (1H, NH);

12.02 s (1H, NH)

9.       
214–215

(water-ethanol)

2.70 m (4H, CH2CH2); 7.38 d (1H,Ph); 7.53 t (1H,Ph); 7.74 d (1H, Ph); 
10.35 s ( 1H, NH); 12.00 s ( 2H, N2H, N4H)

10.     
225–227

(water-ethanol)

2.74 dd (4Í, ÑÍ2ÑÍ2); 3.85 s (3Í, ÎÑÍ3), 6.85 t (1Í, Ðh); 6.93 d (1Í, 
Ðh); 7.00 t (1Í, Ðh); 7.99 d (1Í, Ðh); 8.89 s (1Í, NÍ); 11.82 s (1Í,

NÍ); 11.96 s (1H, NH)

11.       
216–218

(water-ethanol)

2.60-271 m (4H, CH2CH2 ); 3.68 s (OCH3); 6.61 d (1H, Ph); 7.25 -7.30 
m (2H, Ph); 9.95 t (1H, NH); 12,01 m (2H, N2H, N4H)

12.      
259–261

(water-ethanol)

2.58 m (2Í, ÑÍ2); 2.74 m (2Í, ÑÍ2); 3.73 s (3Í, ÎÑÍ3); 6.78 d (2Í,
Ðh); 7.46 d (2Í, Ph); 9.71 s (1Í, NÍ); 11.84 s (1Í, NÍ); 12.00 s (1Í,

NÍ) 

13.      
259–263

(water-ethanol)

2.63 m (2H, CH2); 2.77 m (2H, CH2); 7.16 d (2H, Ph); 7.67 d  (2H,
Ph); 10.05 s (1H, NH); 11.85 s (1H, NH); 12.00 s (1H, NH)

14.    
234–236

(water-ethanol)

2.66 t (2Í, ÑÍ2); 2.71 t (2Í, ÑÍ2); 7.42 m (2Í, Ðh); 7.79 d (1Í, Ðh);
8.05 s (1Í, Ðh); 10.21 s (1Í, NÍ); 11.84 s (1Í,  NÍ); 12.01 s (1Í,

NÍ)  

15.    
247–249

(water-ethanol)

2.63 t (2Í, ÑÍ2); 2.78 t (2Í, ÑÍ2); 7.16 m (2Í, Ðh); 7.45 d (1Í, Ðh);
7.91 s (1Í, Ðh); 10.03 s (1Í, NÍ); 11.6 s (1Í, NÍ); 12.1 s (1Í, NÍ)

Ta ble
Phys i cal-chem i cal char ac ter is tics of N-phenylamide of triazinyl-6-propanecarbonic acid



GTP, CTP, TTP), RNAse in hib i tor, buffer (tris-HCl,
pH 7.5, MgCl2, spermidin, MDTT), T7 RNA poly mer -
ase.

Re sults and Dis cus sion. Fig ure 1 pres ents the
scheme, in ac cor dance to which li brary of

carboxamides with sub sti tuted phenyl ring was syn the -
sized (com pound 1-25).

Syn the sis of de riv a tives was per formed us ing the
sim pli fied vari ant of acylation of low-ac tive aryl and
cy clic amines, i.e. acid chlo ride (Fig.1, b) was con -
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1 2 3 4

16.
227–230

(water-ethanol)

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

NH)

17.
252–254

(water-ethanol)

2.60 t (2Í, ÑÍ2); 2.77 t (2Í, ÑÍ2); 6.99 t (2Í, Ðh); 7.58 dd (2Í,
Ðh); 9.90 s (1Í, NÍ ); 11.84 s (1Í, NÍ); 12.01 s (1Í, NÍ)

18.
242–246

(water-ethanol)

2.65 m (2Í, ÑÍ2);  2.77 m (2Í, ÑÍ2); 7.38 m (1Í, Ðh); 7.86 m (1Í,
Ðh); 8.46 d (1Í, Ðh); 10.36 s (1Í, NÍ); 11.85 s (1Í, NÍ); 12.05 s

(1Í, NÍ)

19.
240–242

(ethanol)

2.63 t (2Í, ÑÍ2); 2.78 t (2Í, ÑÍ2); 6.97d (1Í, Ðh); 7.23 t (1Í, Ðh);
7.40 d (1Í, Ðh); 7.77 s (1Í, Ðh); 10.26 s (1Í, NÍ); 11.84 s (1H, NÍ), 

12.00 s (1Í, NÍ)

20.
232–236

(ethanol)

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

21.
279–282

(ethanol)

2.28 s (3Í, ÑÍ3); 2.61 t (2Í, ÑÍ2); 2.75 t (2Í, ÑÍ2); 7.14 d (1Í,
Ðh); 7.31 d (1Í, Ðh); 7.73 s (1Í, Ðh); 9.91 s (1Í, NÍ); 11.83 s (1Í,

NÍ);  11.94 s (1Í, NÍ)

22.
269–271

(water-ethanol)

2.22 s (3Í, ÑÍ3); 2.65 t (2Í, ÑÍ2); 2.78 t (2Í, ÑÍ2);
7.17 m (2Í, Ðh); 7.29 d (1Í, Ðh); 9.44 d (1Í, NÍ); 11.83 s ( 1Í, 

NÍ);  12.02 s (1Í,  NÍ)

23.
260–265

(water-ethanol)

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) 

24.
285–289

(ethanol)

2.82 m (4Í, ÑÍ2ÑÍ2); 3.92 s (3Í, ÎÑÍ3); 7.03 m (2Í, Ðh); 8.19 s
(1Í, Ðh); 9.15 s  (1Í, NH); 11.89 s (1Í, NÍ); 12.05 s ( 1Í, NÍ)

25.
278–284

(water-ethanol)

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)

26. NHNH2
228–230

(methanol)

2.30 m (2Í, ÑÍ2); 2.65 m (2Í, ÑÍ2); 4.30 br.s  (2Í ), 9.02 s (1Í,
NÍ)

27. NH2
277–278

(methanol)

2.35 m (2Í, ÑÍ2); 2.64 m ( 2Í, ÑÍ2); 6.78 s, 7.34 s (2Í, NÍ2);
12.01 br.s  (2Í, N2Í, N4H)

NB: s – sin glet, t – trip let, d – dou blet, m –multiplet

Ta ble con tinue
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Fig.3 Electrophoregram of in vi tro tran scrip tion prod ucts (stan dard re ac tion) in the pres ence of phenylamides: a – con cen tra tion of

test-agents is 50 mg/ml; K – con trol; 1–4 – com pounds 1, 2, 3, 4, re spec tively; 5 – com pound 9; 6 – com pound 6; b – con cen tra tion of

test-agents 10; 1.0 and 0.1 mg/ml; K – con trol; 1–3 – com pound 19; 4, 5, 6 – com pound 17, 7–9 – com pound 15 in the men tioned above con -
cen tra tions 

Fig.2 Spa tial lo ca tion of struc ture of carboxamide 17 in the re gion of cat a lytic site T7 of RNA-poly mer ase; hy dro gen bonds, form ing tri ple
com plex, are marked by dotted line



densed in situ with cor re spond ing an i line or toluidine
de riv a tives.

Re ac tion was per formed in low-po lar sol vent at the
con di tion of equiv a lent cor re la tion of thionyl chlo ride,
pyridine and amine sur plus.  This ap proach al lows ob -
tain ing even steric-wise com pli cated phenylamides of
TPA (5–8, 18, 20–25).

Phys i cal-chem i cal char ac ter is tics of ob tained com -
pounds are pre sented in Ta ble.

Anal y sis of NMR spec tra re vealed amidic pro tons
of com pounds to ex pe ri ence sig nif i cant in flu ence
from aryl frag ment, de pend ing on the sig nal shift in
amidic pro ton ac cord ing to unsubstituted am ide TPA
(27) is 2-3 p.p.m. (com pounds 8–11).

IR spec tra of crys tal sam ples of monosubstituted
phenylamides con firm oxo-struc ture of triazine ring. 
Thus, in the re gion of va lence vi bra tion of mul ti ple
bounds of in ves ti gated com pounds there are in ten sive
bands of car bon yls (nC=O) of b-dilactamic frag ments of
heterocycle, which crosses with nC=O of side
carboxamide group (1730–1710, 1690–1660 cm–1). 
There is also in ten sive band of va lence vi bra tion of
C=C band (app. 1540 cm–1), spe cific for phenyl ring,
and less in ten sive band of nC=N of triazine ring
(1600–1612 cm–1).  The po si tion of bands of va lence
vi bra tion C-Halkyl of the bond of meth y lene chain (Dn =
20–30 cm–1) changes sig nif i cantly.  De for ma tion (d)
vi bra tion of C-Harom (1060-1020 cm–1) are in flu enced
by the lat eral sub sti tutes of carboxamide moi ety elec -
tronic ef fects. In the case of the monosubstituted
phenyl ring the char ac ter is tic d band is de ter mined in
the re gion of 760-750 cm–1.

An a logues of nat u ral py rim i dine baes are known
to in flu ence in di rectly biosynthesis of nu cleic ac ids of
bac te ria and vi ruses.  Thus, antifungal ac tiv ity of
5-fluorinecytosine is con nected to its in ter fer ing into
me tab o lism of py rim i dine bases, in clu sion into RNA
and DNA, and con se quently, to the dis or ders in pro -
tein biosynthesis of fungi cells [4].  Triazine
bioisosters of py rimi dines – 5- and 6-aza-an a logues of 
ura cil and cy to sine – are also the sub strates of de novo
biosynthesis of py rimi dines, ca pa ble of in cor po rat ing
into biopolymers and in flu enc ing neg a tively syn thetic 
and post-syn thetic pro cesses of nu cleic ac ids [11].

The other type of py rimi dines – 6-aryla -
mine-(hydrazine)-de riv a tives – is ca pa ble of in hib it -

ing func tional ac tiv ity of bac te rial or vi ral DNA-,
RNA-polymerases and re verse transcriptases both in
vi tro and in vivo [12, 13].

To eval u ate po ten tial ca pa bil i ties of new com -
pounds we used transcriptional com plex of DNA-de -
pend ent RNA-poly mer ase T7 phage as a vir tual tar get
and ex per i men tal model sys tem.  The ca pa bil ity to form 
H-bonds in the com plex of en zyme–ligand–DNA-tem -
plate, when ligand and tar get com po nents are in fixed
or dy namic states, was an a lyzed us ing vir tual model of
T7 RNA-poly mer ase.  Fig.2 pres ents the scheme of
such tri ple com plex with phenylamide 17.  Triazine
heterocycle in ter acts with the en vi ron ment us ing three
bonds, i.e. hy dro gen bonds with pu rine base of
DNA-tem plate and the bond with arginine en zyme,
linker chain of carboxamide is bound to an other base of
DNA tem plate, while phenyl frag ment is bound to hy -
dro pho bic cav ity of pro tein en vi ron ment.  Tak ing into
ac count the length of hy dro gen bonds (0.19–0.22 nm)
and struc tural complementarity of part ners, it is pos si -
ble to sup pose phenylamide 17 to be ca pa ble of sta bi liz -
ing new com plex and pro vid ing con sid er able in hi bi tion 
of the pro cess of RNA syn the sis.

Test ing of a num ber of com pounds us ing model
en zy matic sys tem of tran scrip tion us ing DNA-de -
pend ent T7 RNA-poly mer ase re vealed pro duc tiv ity of 
syn the sis of RNA-tran scripts to de pend sig nif i cantly
on the na ture and po si tion of phenylamide frag ment of
carboxamide.  Meta- and para-halo gen con tain ing
phenylamides (com pounds 9, 15, 17, 19), which in hib -
ited to tal RNA syn the sis in the con cen tra tion of 10
mg/ml com pletely (Fig.3) were found to be ef fi cient
in hib i tors of the tran scrip tion pro cess.

Fungistatic ac tiv ity of azapyrimidine line was
stud ied in the rep re sen ta tives of dif fer ent groups of
micromycets and mu seum and clin i cal strains of
Candida spp. (re sults will be pub lished else where).

Prep a ra tions were shown to be spe cific for wide
range of antimycotic ac tiv ity – some prep a ra tions
were shown to be se lec tively ac tive to toxigenic
strains of Aspergillus fumigatus Fres.  No ta ble is their
ca pa bil ity to in hibit the growth of five types of
Fusarium ge nus, fusariose agents in plants and an i -
mals.

Four new com pounds, spe cific for se lec tive spec -
trum of an ti bi otic ac tiv ity re gard ing yeast-like fungi of
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Candida ge nus, in clud ing Candida albicans, were re -
vealed among all in ves ti gated com pounds.

Con clu sions. 
1. 100 de riv a tives of

3,5-dioxy-1,2,4-triazinyl-6-propionic acid, in clud ing
25 phenylamides, were syn the sized.  The struc tures of
these com pounds were de fined and spec tral and phys i -
cal-chem i cal prop er ties (IR, NMR spec tra) were re -
vealed.

2. Pri mary test ing of se lected num ber of TPA
phenylamides in cell free sys tem of tran scrip tion us ing
DNA-de pend ent T7 RNA-poly mer ase re vealed some
com pounds with haloid sub sti tutes in pharmacophoric
frag ment of carboxamide to in hibit tran scrip tion.

3. The model of cat a lytic T7 RNA-poly mer -
ase was used to show for the first time that in hi bi tion of
tran scrip tion of TPA carboxamides takes place via the
for ma tion of non-pro duc tive tri ple com plex, i.e.
RNA-poly mer ase–in hib i tor–DNA-tem plate.

4. Com pounds, spe cific for the se lec tive spec -
trum of an ti bi otic ac tiv ity of Candida fun gal ge nus,
were re vealed dur ing the in ves ti ga tion of amides on cell 
cul tures of fungi.

The work was per formed within the frame work of
programme Novel Med i cal and Bi o log i cal Prob lems
and Hu man En vi ron ment of Na tional Acad emy of Sci -
ences of Ukraine.

È. Â. Àëåêñååâà, Ë. È. Ïàëü÷èêîâñêàÿ, Â. À. Êîñòèíà,
Ì. Î. Ïëàòîíîâ, Ë. Â. Ïàâëåíêî, Í. À. Ëûñåíêî, À. Ä. Øâåä 

Ïî èñê íî âûõ ñî å äè íå íèé ñ àí òè ôóí ãàëü íîé àê òèâ íîñ òüþ 

â ðÿäó àðè ëà ìè äîâ 1,2,4-òðè à çè íèë-6-ïðî ïàí êàð áî íî âîé 

êèñ ëî òû   

Ðå çþ ìå

 Äëÿ ïî èñ êà íî âûõ ñî å äè íå íèé ñ àí òè ôóí ãàëü íûì äå éñòâè åì íà 
îñíî âå ïðî èç âîä íûõ àçà ïè ðè ìè äè íîâ îñó ùå ñòâëå íû äèç àéí è
ñèí òåç  ñå ðèè  àðè ëà ìè äîâ 1,2,4-òðè à çè íèë-6-ïðî ïàí êàð áî íî -
âîé êèñ ëî òû. Òåñ òè ðî âà íèå in vitro ïî ëó ÷åí íûõ êàð áîê ñà ìè äîâ
íà ìî äåëü íîé ñèñ òå ìå òðàíñ êðèï öèè ñ èñ ïîëü çî âà íè åì
ÄÍÊ-çà âè ñè ìîé Ò7 ÐÍÊ-ïî ëè ìå ðà çû ïî êà çà ëî, ÷òî  èí ãè áè -
òîð íîå äå éñòâèå õà ðàê òåð íî äëÿ ñî å äè íå íèé, èìå þ ùèõ ãà ëî -
èä çà ìåñ òè òå ëè â ôàð ìà êî ôîð íîì ôðàã ìåí òå. Ñìî äå ëè ðî âà íî 
îá ðà çî âà íèå òðîé íî ãî íå ïðî äóê òèâ íî ãî êîì ïëåê ñà (ÄÍÊ-ìàò -
ðè öà–èí ãè áè òîð –ôåð ìåíò) â ó÷àñ òêå êà òà ëè òè ÷åñ êî ãî ñàé òà 

ïî ëè ìå ðà çè,  èë ëþñ òðè ðó þ ùå ãî âîç ìîæ íûé ñïî ñîá óãíå òå íèÿ
ñèí òå çà ÐÍÊ ïî äî áíû ìè ñî å äè íå íè ÿ ìè. Ïî ëó ÷å íû   ïî çè òèâ -
íûå ðå çóëü òà òû ïî  áè î ëî ãè ÷åñ êîé àê òèâ íîñ òè  íî âûõ ïðî èç -
âîä íûõ òðè à çè íà â îò íî øå íèè íå êî òî ðûõ âè äîâ ãðè áîâ è
áàê òå ðèé.    

Êëþ ÷å âûå ñëî âà: ïðî èç âîä íûå 1,2,4-òðè à çè íà,  èí ãè áè ðî âà -
íèå òðàíñ êðèï öèè, Ò7 ÐÍÊ-ïî ëè ìå ðà çà, àí òè ôóí ãàëü íàÿ àê -
òèâ íîñòü    
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