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The effective method for the synthesis of ethyl 3-alkyl-5-methyl-4-oxo-2-thioxo-1,2,3,4-tetrahydro-
thieno[2,3-d]pyrimidine-6-carboxylate derivatives by interaction of diethyl 3-methyl-5-{[(methylsulfanyl)
carbothioyllaminoj}thiophene-2,4-dicarboxylate with low aliphatic amines in the 2-propanol medium
has been developed. The conditions proposed facilitate isolation and perceptibly improve the yields
of the target thiones. The further modification of ethyl 3-alkyl-5-methyl-4-oxo-2-thioxo-1,2,3,4-tetra-
hydrothieno[2,3-d]pyrimidine-6-carboxylate has been performed by alkylation with chloroacetamides
and 3-aryl-5-(chloromethyl)-1,2,4-oxadiazoles (DMF-triethylamine). The structure of the compounds
obtained has been confirmed using the NMR spectroscopic methods; the products of alkylation
have the signals of the carbethoxy group as two signals in the ranges of 1.27-1.30 ppm (3H, t) and
4.24-4.29 (2H, q), and the signal of SCH, protons in the range of 4.22-4.93 ppm. The study of the
antimicrobial activity for the functionalized derivatives of thieno[2,3-d]pyrimidine, the corresponding
ethyl 3-alkyl-5-methyl-2-({2-[arylamino]-2-oxoethyl}thio)-4-oxo-3,4-dihydrothieno[2, 3-d]pyrimidine-6-carb-
oxylates and ethyl 3-alkyl-5-methyl-4-oxo-2-{[(3-aryl-1,2,4-oxadiazol-5-yl)methyl]thio}-3,4-dihydro-
thieno[2,3-d]pyrimidine-6-carboxylate has shown their moderate antimicrobial properties, while for
some compounds with the n-butyl substituent at position 3 possess the high inhibitory activity against

Candida albicans fungi growth.

Derivatives of 2-thiothieno[2,3-d]pyrimidine-6-carb-
oxylic acid are known as the various biologically ac-
tive compounds [6, 7, 10], antimicrobials are also found
in this range of compounds [12, 13]; therefore, deve-
lopment of their preparation methods is an up-to-date
problem of modern organic synthesis. The particular at-
tention is also paid to the molecules containing small
substituents, their presence favourably increases their
drug-likeness [9]. A convenient approach towards the
synthesis of 2-thiothieno[2,3-d|pyrimidines is applica-
tion of xanthogenates as intermediates [2, 3, 6, 11, 12],
but according to the conditions proposed, in the cases
of using primary amines the reaction requires boiling in
dimethylformamide (DMF) with further dilution with
water for crystallization of the product. Unfortunately,
for the low aliphatic amines, which have lower boil-
ing points than the solvent and also may contain a huge
amount of water, such reaction conditions may not be
suitable. Though the effectiveness and homogenicity of
this reaction, dilution with water does not help to iso-
late the desired products, it may be caused by the high

water solubility of the target thione salts with aliphatic
amines. Therefore, the aim of this work was to improve
the conditions for the synthesis of ethyl 3-alkyl-5-methyl-
4-o0x0-2-thioxo-1,2,3,4-tetrahydrothieno[2,3-d[pyrimidi-
ne-6-carboxylates for their further modification via the
alkylation reaction.

Materials and Methods

Chemical Part

All of the solvents and reagents were obtained from
the commercial sources. Meting points (°C) were de-
termined with a Kofler (Hotbench) melting point ap-
paratus. '"H NMR spectra were recorded with a Bruker
Avance drx 500 (500 MHz) spectrometer in DMSO-d,,
using TMS as a standard. Chemical shifts (d) are re-
ported in ppm. LC/MS spectra were recorded using a
chromatography/mass spectrometric system consisting
of a high-performance liquid chromatograph equipped
with a diode-matrix and mass-selective detector. The me-
thod of chemical ionization under atmospheric pressure
(APCI) was used. lonization mode with simultaneous
scanning of positive ions was in the mass range of 80-
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1000 m/z. Elemental analysis was performed by Kjel-
dahl method.

The starting diethyl 3-methyl-5-{[(methylsulfanyl)
carbothioyl]amino}thiophene-2,4-dicarboxylate (1) was
obtained using the previously reported methods [1, 8, 11].

The general method for the synthesis of com-
pounds 2. To the suspension of 1 5 g (0.014 Mole) in
2-propanol (30 ml) add 0.021 Mole of the correspond-
ing amine. Reflux the reaction mixture for 3 h and af-
ter cooling dilute with water. Neutralize the solution
obtained with H,PO,, filter the precipitate formed and
wash with plenty of water and 2-propanol.

Ethyl 3,5-dimethyl-4-0x0-2-thioxo-1,2,3,4-tetra-
hydrothieno[2,3-d|pyrimidine-6-carboxylate (2a). M.p.
—266-267°C. Yield — 73%. '"H NMR (DMSO-d,) 6: 1.27
(3H, t, OCH,CH,); 2.65 (3H, s, CH,); 3.52 (3H, s, NCHy,);
4.23 (2H, q, OCH,CH,).

LC/MS: m/z (MH") 285.2. Found, %: N 9.97.
C,;H,,N,0,S,. Calculated, %: N 9.85. M.w. 284.36.

Ethyl 3-ethyl-5-methyl-4-oxo-2-thioxo-1,2,3,4-tet-
rahydrothieno[2,3-d]pyrimidine-6-carboxylate (2b).
M.p. — 253-254°C. Yield — 89%. 'H NMR (DMSO-d,)
6:1.17 (3H, t, NCH,CH,); 1.27 (3H, t, OCH,CH,); 2.69
(3H, s, CH,); 4.24 (2H, q, OCH,CH,); 4.33 (2H, q,
NCH,CH,); 13.71 (1H, s, NH).

LC/MS: m/z (MH") 299.0. Found, %: N 9.46.
C,,H,,N,O,S,. Calculated, %: N 9.39. M.w. 298.38.

Ethyl 3-butyl-5-methyl-4-0xo0-2-thioxo-1,2,3,4-tet-
rahydrothieno[2,3-d]pyrimidine-6-carboxylate (2c¢).
M.p. — 239-240°C. Yield — 86%. '"H NMR (DMSO-d,):
0.90 (3H, t, CH,); 1.18-1.40 (5H, m, CH,+ OCH,CH,);
1.60 (2H, m, CH,); 2.70 (3H, s, CH,); 4.17-4.34 (4H,m, 2CH,),
13.71 (1H, s, NH). LC/MS: m/z (MH") 327.2. Found, %:
N 8.79. C,,H\N,O,S,. Calculated, %: N 8.58. M.w. 326.44.

The general method for the synthesis of com-
pounds 5 and 6. To 0.5 mmole of thione 2 in 3.5 ml
of DMF add 0.5 mmole of the corresponding alkylating

6a-f

4
Ar
Scheme

agent 3 or 4 and 0.55 mmole of triethylamine. Stir the
reaction mixture at 50-60°C for 3-4 h. Then after cool-
ing dilute the reaction mixture with water, filter the pre-
cipitate formed and crystallize from ethanol.

The study of the antimicrobial activity

The study of the antimicrobial activity of the com-
pounds synthesized was performed at the premises of
the Laboratory of Biochemistry of Microorganisms and
Culture Media at the State Institution “Institute of Mi-
crobiology and Immunology named after I.[.Mechnikov
of the National Academy of Medical Sciences of Ukraine”.
According to the WHO recommendations [4, 5] to esti-
mate the activity of the compounds tested the following
strains of microorganisms were used: Staphylococcus
aureus ATCC 25923, Escherichia coli ATCC 25922,
Pseudomonas aeruginosa ATCC 27853, Proteus vul-
garis ATCC 4636, Bacillus subtilis ATCC 6633, Can-
dida albicans ATCC653/885. The inoculum suspension
was prepared using a Densi-La-Meter apparatus (made
by PLIVA-Lachema, Czech Republic; with the wave-
length of 540 nm). The cultures were synchronized us-
ing low temperature conditions (4°C). The inoculum
density was 107 cells per 1 ml of the medium and was
determined by comparing with McFarland standard.
The 18 to 24-hour old culture of the microorganism was
used for the test. Mueller-Hinton agar was used (“HI-
Media Laboratories Pvt. Ltd., India”) for bacteria. The
strain of Candida albicans was cultivated using Sab-
ouraud agar (“HIMedia Laboratories Pvt. Ltd., India”).
The compounds studied were introduced as DMSO so-
lution in the concentration of 100 pg/ml with the vol-
ume of 0.3 ml.

Results and Discussion

To simplify the reaction conditions in order to im-
prove the method the solvent with a low boiling point
— 2-propanol was chosen. With the aim to control the
concentration of volatile aliphatic amines the excess of



ISSN 1562-7241

NEWS OF PHARMACY 3(83)2015 5

Table 1
Physico-chemical properties of ethyl 3-alkyl-2-(alkylthio)-5-methyl-
4-0x0-3,4-dihydrothieno[2,3-d]pyrimidine-6-carboxylates 5 and 6

Mol. formula vield, .%’ N%

Comp. Alk Ar M. alkylation M.p., °C ~calc.
step found

5a CH, CH, C19;';97'\"§?452 82 235-236 %
5b CH, -C,H,CH, Caf N0 84 205-206 s
5¢ -CH, -CH,-CH(CH,), Cﬂ;';;'?;g"*sz 76 208-209 %
5d CH, -2-CH,-5-CI-C,H, CaFlasc 0.5, 85 236 o
5e CH, CH, Cal 0> 89 202 222
5f CH, LC,H,-CH, G0, 93 202-203 22
59 -C,H, -CH,~CH(CH,), CBZ';@N%?“SZ 81 199-201 %
5h CH, -2-CH,-5-CI-CH, Call IR0, 73 240-242 o
5i n-C,H, CH, Catlalli0e: 91 209-210 L
59 nCH, “C,H,CH, Cal 00 82 207-208 L2l
5k n-C,H, -C,H,-CH(CH,), CasanOe: 78 202-203 o8
5| n-CH, 2-CH,-5-CI-C.H, CatlaC0.5, 86 229230 82
6a CH, “C,H,-CH, CartlaNli0e>: 71 159-160 22
6b CH, CHCl CatlyCIN,O.5; 77 184-185 LLAE
6¢ CH, _C,H,-CH, Caplall 0> 63 154-155 o
6d CH, CH,Cl Cath OO, 76 161-162 Ll
6e -n-C,H, -CH,CH, Callacli 00> 89 157-159 L
6f ‘n-C,H, CH,Cl CaFla IO, 79 145-147 e

these reagents was used. It has been found that in such
conditions the reaction begins homogeneously and in
1.5-2 h a white precipitate is formed. For complete iso-
lation of the product the cool reaction mixture was di-
luted with water, and the neutral pH value was adjusted
by acidification. The crystals of the products 2 were fil-
tered and washed with 2-propanol (Scheme).

In order to enlarge the chemical diversity com-
pounds 2a-c¢ were alkylated with chloroacetamides (3)
and 3-aryl-5-(chloromethyl)-1,2.4-oxadiazoles (4) (DMF-
triethylamine). As the result of modification the series
of S-alkyl derivatives 5 and 6 were obtained (Tab. 1).

In the '"H NMR spectra of the given derivatives 5
and 6 two signals of the carbethoxy group are observed
in the range of 1.27-1.30 ppm (3H, t) and 4.24-4.29

(2H, q); in some cases the signal of CH, (COOC,Hj)
overlaps with the signal of the ethyl radical at position 3
of the thieno[2,3-d]pyrimidine system, while the signal
of OCH, may be together with SCH, protons peak. The
spectra of all compounds 5 and 6 also contain the signal
of the thiophene ring methyl group at 2.72-2.80 ppm,
for compounds 5 the signal of acetamide NH protons in
the range of 9.79-10.40 ppm, which position much de-
pends upon the character of the benzene ring substituents,
is typical. The signals of SCH, are observed in the region
of 4.22-4.29 ppm for compounds 5 and strongly shifted
downfield for compounds 6 to 4.89-4.93 ppm (Tab. 2).
The results of the antimicrobial activity screening
for the series of compounds 5 and 6 allowed determining
their wide range, but the moderate antibacterial activity
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Table 2

"H NMR spectral data for ethyl 3-alkyl-2-(alkylthio)-5-methyl-
4-0x0-3,4-dihydrothieno([2,3-d]pyrimidine-6-carboxylates 5 and 6

Chemical shift, 5, ppm

g- cH; NH
S | thiophene (1H, br.s) Aliphatic protons Aromatic protons
(3H, s) T
54 279 10.38 1.29 (3H, t, OCH,CH,); 3.50 (3H, s, NCH,); 4.27 (4H, m, |7.07 (1H, t, H-4'); 7.32 (2H,t, H-3'+
) ’ SCH, + OCH,CH,); H-5'); 7.59 (2H, d, H-2' + H-6")
5h 279 10.31 1.29 (3H, t, OCH,CH,); 2.25 (3H, 5, ArCH,); 3.50 3H,s, |7.12(2H, d, H-3'+ H-5); 7.46 (2H, d,
) ) NCH,); 4.22 (2H, s, SCH,); 4.28 (2H, q, OCH,CH.); H-2'+ H-6')
1.17 (6H, d, 2CH,); 1.29 (3H, t, OCH,CH.); 2.83 (1H, m, |7.18 (2H, d, H-3'+ H-5'); 7.48 (2H, d,
5c 2.78 10.29 |CH(CH,),); 3.50 (3H, s, NCH,); 4.22 (2H, s, SCH,); 4.28 H-2'+ H-6")
(2H, g, OCH,CH,);
54 280 9.82 1.30 (3H, t, OCH,CH,); 2.23 (3H, 5, ArCH,); 3.51 (3H,s, |7.16 (1H, d, H-3");7.26 (1H, d, H-4);
) ’ NCH,); 4.29 (4H, m, SCH, + OCH,CH,); 7.50 (1H, s, H-6');
5e 280 10.40 1.29 (6H, m, OCH,CH, + NCH,CH,); 4.11 (2H, q, 7.07 (TH, m, H-4"); 7.32 (2H, t, H-3'+
) ) NCH,CH,); 4.25 (2H, s, SCH,); 4.28 (2H, q, OCH,CH,); H-5;7.59 (2H, d, H-2' + H-6')
1.30 (6H, t, OCH,CH,+ NCH,CH,); 2.26 (3H, s, ArCH,);  |7.12 (2H, d, H-3'+ H-5'); 7.46 (2H, d,
5f 2.80 10.25 |4.11(2H, g, NCH,CH,); 422 (2H,'5,SCH,); 429 (2H,q,  |H-2'+ H-6')
OCH,CH,);
1.18 (6H, d, 2CH,); 1.29 (6H, t, OCH,CH, + NCH,CH,); 7.18 (2H, d, H-3'+ H-5'); 7.48 (2H, d,
59 2.80 10.30 |2.83 (1H, m, CH(CH,),); 4.11 (2H, q, NCH,CH.); 4.23 (2H, | H-2' + H-6')
s, SCH,); 4.28 (2H, q, OCH,CH.);
5h 2.80 9.83 1.30 (6H, t, OCH,CH, + NCH,CH,); 2.23 (3H, s, ArCH,);  |7.16 (1H, d, H-3");7.26 (1H, d, H-4);
’ ’ 4.11 (2H, g, NCH,CH,); 4.28 (4H, m, SCH, + OCH,CH,); |7.50 (1H, s, H-6);
0.96 (3H, m, CH,); 1.29 (3H, m, OCH,CH,); 1.40 (2H, m, |7.07 (1H, m, H-4"); 7.32 (2H, m, H-3’
5i 2.79 10.40 |CH,); 1.68 (2H, m, CH,); 4.04 (2H, m, NCH,C;H,); 4.24 + H-5"); 7.58 (2H, m, H-2' + H-6')
(4H, m, SCH, + OCH,CH,);
0.95 (3H, t, CH,); 1.29 (3H, m, OCH,CH,); 1.40 (2H, m, | 7.12 (2H, d, H-3"+ H-5'); 7.46 (2H, d,
5j 2.79 10.28 |CH,); 1.69 (2H, m, CH,); 2.25 (3H, s, ArCH,); 4.04 (2H, m, | H-2' + H-6")
NCH,C;H,); 4.22 (2H, s, SCH,); 4.28 (2H, gq, OCH,CH,);
0.95 (3H, t, CH,); 1.17 (6H, d, 2CH,); 1.29 (3H, m, 7.18 (2H, d, H-3'+ H-5'); 7.48 (2H, d,
5k 279 10.32 OCH,CH,); 1.40 (2H, q, CH,); 1.68 (2H, m, CH,); 2.83 H-2'+ H-6")
) ) (1H, m, CH(CH,),); 4.04 (2H, m, NCH,C;H,); 4.22 (2H, 5,
SCH,); 4.28 (2H, g, OCH,CH,);
0.95 (3H, t, CH,); 1.30 (3H, t, OCH,CH,); 1.40 (2H, q, 7.15(1H, d, H-3"); 7.25 (1H, d, H-4");
51 2.80 9.79 |CH,); 1.69 (2H, m, CH,); 2.23 (3H, s, ArCH,); 4.05 (2H, m, | 7.51 (1H, s, H-6");
NCH,C,H,); 4.29 (4H, m, SCH, + OCH,CH,);
62 272 B 1.29 (3H, t, OCH,CH,); 2.35 (3H, s, CH,); 3.47 (3H, s, 7.33 (2H, d, H-2"+ H-6'); 7.85 (2H, d,
) NCH,); 4.25 (2H, g, OCH,CH,); 4.89 (2H, s, SCH,); H-3'+ H-5')
6b 272 B 1.28 (3H, t, OCH,CH,); 3.48 (3H, s, NCH.); 425 (2H,q, |7.60 (2H, d, H-2'+ H-6); 7.97 (2H, d,
) OCH,CH,); 4.91 (2H, s, SCH,); H-3'+ H-5')
1.29 (6H, m, OCH,CH, + NCH,CH,); 2.33 (3H, 5, CH,); 7.34 (2H, d, H-2'+ H-6'); 7.86 (2H, d,
6¢ 2.75 - 4.08 (2H, g, NCH,CH,); 4.27 (2H, g, OCH,CH,); 4.91 (2H, |H-3"+ H-5")
s, SCH,); ) }
6d 276 B 1.29 (6H, m, OCH,CH, + NCH,CH,); 4.08 (2H, q, 7.61 (2H, d, H-2"+ H-6');
) NCH,CH,); 4.27 (2H, g, OCH,CH,); 4.93 (2H, s, SCH,); 7.98 (2H, d, H-3"+ H-5')
0.95 (3H, t, CH,); 1.28 (3H, t, OCH,CH,); 1.39 (2H, q, 7.36 (2H, d, H-2"+ H-6');
6e 2.76 - CH,); 1.67 (2H, m, CH,); 2.37 (3H, s, ArCH,); 4.02 (2H, m, | 7.86 (2H, d, H-3"+ H-5")
NCH,C;H,); 4.26 (2H, g, OCH,CH.); 4.91 (2H, s, SCH,);
0.95 (3H, t, CH,); 1.27 (3H, t, OCH,CH,); 1.40 (2H, q, 7.60 (2H, d, H-2'+ H-6");
6f 2.74 - CH,); 1.67 (2H, m, CH,); 4.01 (2H, m, NCH,C,H,); 4.25 7.97 (2H, d, H-3"+ H-5')

(2H, 9, OCH,CH.); 4.92 (2H, s, SCH,);
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Table 3
The antimicrobial activity of ethyl 3-alkyl-2-(alkylthio)-5-methyl-
4-0x0-3,4-dihydrothieno([2,3-d]pyrimidine-6-carboxylates 5 and 6
Diameter of the growth inhibition zone in mm, number of experiments n=3
Comp. Stap 31}1/ Ir c;zcs)ccus Escherichia coli | Proteus vulgaris PZZ%Z;;’Z?;S Bacillus subtilis | Candida albicans
ATCC 25923 ATCC 25922 ATCC 4636 ATCC 27853 ATCC6633 ATCC 653/885

5a 15,14,15 15,15,15 growth growth 17,16,17 18,18, 19
5b 15,16, 16 16,15, 14 growth 13,14,15 16,16, 17 18,18, 18
5c¢ 17,18,17 17,17,17 14,15,15 15,14,15 16,17,17 17,16,17
5d 16,16,17 17,17,18 14,15,15 15,15,15 18,18, 18 16,17,17
5e 12,13,13 18,16,17 growth 13,14,13 17,16,17 16,16,17
5f 17,17,18 16,17,17 16,16,17 17,17,16 17,18,17 18,17,18
59 17,17,17 16,17,15 16,16, 16 16,16, 17 19,19, 18 18,18, 18
5h 16,16, 16 16,16, 17 14,15.15 14,15,16 17,16,17 17,18,18
5i 16,16, 16 15,16, 16 14,14,14 17,17,18 18,17,18 16,16,17
5j 14,13,14 14,14,14 growth 15,14,14 16,16, 17 20,21, 21
5k 18,17,17 16,16, 15 15,15,16 16,16, 16 19, 20, 20 23,22,23
51 13,13,14 15,16, 16 16,15,16 15,16, 16 18,17,18 22,23,23
6a 17,18,17 17,16, 16 15,15,15 16,17,16 18,19, 18 18,17,18
6b 16,16, 15 16,17,17 16,15,15 16,15,16 17,18, 18 16,17,17
6¢C 12,13,12 13,13,14 growth 14,15,15 16,16, 17 17,17,16
6d 18,17,18 17,16,17 15,14,15 16,16, 17 18,19,19 13,13,14
6e 14,14,15 16, 15,16 growth 14,15,15 16,17,17 20,21,20
6f 14,14,14 16,16, 16 14,13,14 14,15,15 18,18,17 21,22,21
Metr.* 14,15, 14 14,13, 14 growth growth 16,15,16 14,14, 14
Strept.** 15,16, 15 15,16,17 growth growth 17,16,17 growth

* Metr. — Metronidazole, DMSO solution, with the concentration of 30 pg/ml;
** Strept. — Streptomycin, H,O solution, with the concentration of 30 ug/ml;

for the most of the compounds tested, being similar to
the reference drugs Streptomycin and Metronidazole.
The most active compounds with r-butyl substituent in
position 3 of the thieno[2,3-d]pyrimidine system 5j-51
and 6e,f, were found to inhibit the growth of Candida
albicans (Tab. 3).

CONCLUSIONS

A novel and effective method for the synthesis of
ethyl 3-alkyl-5-methyl-4-oxo0-2-thioxo-1,2,3,4-tetrahyd-

rothieno[2,3-d]|pyrimidine-6-carboxylate derivatives has
been developed with further modification of these com-
pounds to obtain 2-alkylthio derivatives. The study of
the antimicrobial activity of the final products has al-
lowed to determine their moderate antibacterial activi-
ty though some compounds containing the n-butyl sub-
stituent in position 3 of the thieno[2,3-d]pyrimidine sy-
stem significantly inhibit the growth of Candida albi-
cans fungi.
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CUWHTE3 TA AHTUMIKPOBHA AKTUBHICTb HOBUX NOXIAHUX ETUN 3-ANKI-2-(ANKINTIO)-
5-METWUI-4-OKCO-3,4-AUTOPOTIEHO[2,3-d]NIPUMIOUH-6-KAPEOKCUIIATIB

C.B.Bnacoe, B.Il.YepHux, T.I1.Ocosio04eHKO

Knroyoei crnoea: miogheH; nipumiOuH; MepKarimaHu; askiny8aHHsI; UUKisauis

Po3spobrnieHa echekmusHa memoduka odep>kxaHHSI MOXiIOHUX emus1 3-arikKin-5-memurs-4-0Kco-2-mioKco-
1,2,3,4-mempazidpomieHo[2, 3-d]nipumiduH-6-kapbokcunamie wrissxoMm rnposedeHHs1 83aemoOii diemur
3-memun-5-{f[(memurncynbgbaHin)kapbomioinjamiHo}miogheH-2,4-0ukapbokcunamy 3 HUXYUMU ari-
amuyHUMU amiHamu y cepedosulli 2-rpornaHory. Taki ymosu peakuii 0038051st0mb fie2ko sudinamu
baxkaHi criosyku ma 3Ha4yHoO MoKpawytome 8Uxodu uinbosux mioHig. lNodanbuwy modugikauito emurt
3-aknin-5-memur-4-okco-2-miokco-1,2,3,4-mempaezidpomieHo[2, 3-d]nipumiOuH-6-kapbokcunamig rnpo-
800urnu wisxom e3aemo0ii 3 xriopoayemamidamu ma 3-apurn-5-(xnopomemur)-1,2,4-okcadiazonamu
(AM®A-mpuemunamiH). Bydosy ompumaHux crioniyk 6yno nidmeepdxeHo daHumu SMP-cnekmpo-
ckonii; 0nsi npodyKkmig arsnkirlyeaHHS cuaHasu rpomoHie Kkapbemokcu-apynu rnposiensomscs y 8u-
ensdi deox cueHanie y Oiana3oHi 1.27-1.30 m.u. (3H, m) ma 4.24-4.29 (2H, ks), a npomoHu SCH,
Oaromb cueHan y Oiana3oHi 4.22-4.93 m.u. [JocnidxeHHs aHmMuMikpobHOI akmugHocmi npodykmig
arnkinyeaHHs1 ompuMaHux ¢byHUioHanisogaHux noxidHux mieHo[2,3-d]nipumiOuHy, 8idrnosidHo emurn
3-ankin-5-memun-2-({2-[apunamiHo]-2-okcoemus}mio)-4-okco-3,4-0uzidpomieHo[2, 3-dnipumiOuH-6-

Kapbokcunamie ma emurn 3-asnkKin-5-memur-4-okco-2-{[(3-apun-1,2,4-okcadia3on-5-in)memusjmio}-
3,4-0uziopomieHo[2, 3-d]nipumiduH-6-kapbokcunamie 036071UI0 eCMaHO8UMU, WO CrOYKU YUHSMb
nomipHy aHmubakmepiasibHy akmueHicmb, rNpome roxiOHi 3 H-6ymuribHUM 3aMiCHUKOM Y MOJIOXEHHI
3 mieHo[2,3-d]nipumiOuHo80I cucmemu 3Ha4yHO npuzHiYyroms picm 2pubie Candida albicans.

CUWHTE3 U NPOTUBOMUKPOBHAA AKTUBHOCTb HOBbIX MPOU3BOOHbLIX 3TUI
3-ANKUnN-2-(ANKUNTUO)-5-METWUI-4-OKCO-3,4-AUTMOPOTUEHO[2,3-d]MTUPUMUONH-
6-KAPBOKCUIIATOB

C.B.Bnacoe, B.l1.YepHbix, T.[1.0conod4eHko

Knrodesnbie criosa: muogheH; nupumMuduH; Mepkanmadbl; ankuiauposaHue; Yuknusayus
PaspabomaHa achchekmugHasi Memooduka rosy4eHuUs: rnpou3soOHbIX amus 3-ankur-5-memur-4-okco-
2-muokco-1,2,3,4-mempaeudpomueHo|2, 3-dnupumuduH-6-kapbokcunamos rnymem rposedeHus 83au-
modeticmeusi dusmus 3-memur-5-{[(memuricynbghbaHun)kapbomuousilamuHo}muogheH-2,4-0ukapbokcu-
flama ¢ HU3WuMu anughamuydeckumu amuHamu 8 cpede 2-ripornaHorna. Takue ycriosus peakyuu
10380/15t0M s1e2KO0 8bI0esISIMb Uerieable COeOUHEeHUsT U 3Ha4umeribHO yry4duarom 8biXo0bl UenesbiX
muoHos. [anbHelwyo mModugukayuto smur 3-ankusn-5-memuri-4-okco-2-muokco-1,2,3,4-mempa-
eudpomueHo|2, 3-dnupumuduH-6-kapbokcunamos rnposodusiu nymem ezaumodelicmeusi ¢ xropaue-
mamudamu u 3-apurn-5-(xnopomemun)-1,2,4-okcaduaszonamu (QM®OA-mpusmunamuH). CmpoeHue
ror1y4eHHbIX coeduHeHul bbirio nodmeepx0eHo 0aHHbIMU SIMP-criekmpockonuu; 0151 npodyKmos
ankunupoeaHusi cuaHarsibl MPOMoHo8 KapbamoKcu-epy bl Nposensomcs 8 sude 08yx cusHanos 8
Ouana3oHe 1.27-1.30 m.0. (3H, m) u 4.24-4.29 (2H, ks8), a npomoHbl SCH, datom cuzHan 8 duana-
30He 4.22-4.93 m.0. UccnedosaHus npomugoMUKpPObHOU akmueHOCMU rpodyKmoeg ankunuposaHusi
rony4eHHbIX OYHKUUOHaNU3upo8aHHbIX Mpou3eodHbIx mueHo[2,3-djnupumuduHa, coomeemcmeeH-
HO amun 3-ankun-5-memurn-2-({2-[apunamuHo]-2-okcoamus}muo)-4-okco-3,4-0ueudpomueHo|2, 3-d]
nupumMuduH-6-kapbokcunamos u amus 3-ankumn-5-memurn-4-okco-2-{[(3-apun-1,2,4-okcaduason-5-ur)
memusijmuo}-3,4-dueudpomueHo[2, 3-d]nupumuduH-6-kapbokcunamos no3eosnusio ycmaHo8UMb, Ymo
COeOQUHEHUS NPosiIBIsiom yMepeHHy aHmubakmepuarbHyro akmueHOCMb, OOHAKO MPOU3800HbIE
C H-6ymurbHbIM 3amMecmumerneM 8 rofoXeHuu 3 mueHo[2,3-dnupumuduHo8ol cucmembl 3Ha4Yu-
mesnbHO yeHematrom pocm 2puboe Candida albicans.



