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ABSTRACT

Cyclization 4-hydrazinothieno[2,3-d]pyrimidines itl,1'-carbonyldiimidazole was proposed as the harel
highly effective approach for synthesis of the eserdf thieno[3,2-e][1,2,4]triazolo[4,3-c]pyrimidiB{2H)-ones.
Heterocyclic systems obtained were modified bylatilon with chloroacetamides (DMF-KOs), and produced 2-
(3-oxothieno[3,2-€][1,2,4]triazolo[4,3-c]pyrimidir2(3H)-yl)-N-acetamides. Antimicrobial activity seréng for all

of the compounds obtained has been performed byghewell diffusion method. The highest antimicabhctivity

was determined for ethyl 9-methyl-3-0x0-2,3-dihylieno[3,2-e][1,2,4]triazolo[4,3-c]pyrimidine-8-cdroxylate

2d, which showed the activity against Proteus vulgaiimilar to Synthomycine. Some of the compounds also
showed better activity than Metronidazole agaihststrain of Candida albicans fungi.
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INTRODUCTION

In the last years, many works devoted to antimi@lolactivity study for thieno[3,2-e][1,2,4]triazd¥3-
c]pyrimidines have been published. Some of thesmpowinds displayed good antibacterial activity agiain
Staphylococcus aurewndBacillus subtilis but the better antifungal activity agai@&indida albican@ndCandida
parapsilosis[1]. Derivatives of this series with stronger ait$i than Ampicillin towardsBacillus Subitilis, Shigella
dysenteriaeand Bacillus subtilis[2,3], and also stronger activity than Nystatin agaMsicrophomina phaseolina,
Alternaria alternataandFusarium equiseti2,4] have been reported. Thieno[&]Pt,2,4]triazolo[4,3€]pyrimidine-
3(2H)-thiones also appeared to be the promising objémtsantimicrobial investigation; they had the effe
comparable with the activity of Ampicillin againSscherichia coli[5]; their analogues modified at position 3 with
thioglycolic acid amide fragment are active aga®eshdida albicanswith no significant antibacterial activity [6].

The preparation methods and pharmacological agtivit thieno[3,2€][1,2,4]triazolo[4,3€]pyrimidin-3(2H)-one
derivatives are intensively studied nowadays [7st]me of them were reported as the compounds with a
inflammatory activity [8]. The proposed ways foreith preparation are either interaction of 4-chlbremo[2,3-
d]pyrimidines with semicarbazide hydrochloride [8f, cyclization of 4-hydrazinothieno[2 @pyrimidines with
ethyl chloroformate in pyridine [8]. Both methodsyjuire rigorous reaction conditions, but give the yields of the
target products. Therefore, the aim of our reseavels to develop an effective, rapid and safe metfood
preparation of thieno[3,2][1,2,4]triazolo[4,3€]pyrimidin-3(2H)-one derivatives as the potent antimicrobial
substances.
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EXPERIMENTAL SECTION

Melting points (°C) were measured with a with a Hiee melting point apparatus and were not corrécte
Elemental analysis were withif.4% of the theoretical valutd and*3*C NMR spectral data were reordered at 200
and 75 MHz respectively on Varian Mercycry-200 &atian Geminy-300 spectrometers using TMS as anriat
standard. LC/MS-spectral analyses were obtainedaoRE SCIEX APl 150EX device equipped with mass
spectrometer. Mass spectrum was recorded on GSfd&remeter Varian 1200L (70 eV) using direct inpiit
sample.

Starting 4-hydrazinothieno[2 @pyrimidinesla-d were obtained by the previously reported meth@¢3-13].

General method for preparation of compounds 2a-d.

To the solution of 0.042 mole of 1,1'-carbonyldid@zole in 50 ml of anhydrous DMF 0.028 mole of the
corresponding 4-hydrazinothieno[2,3-d]pyrimidihevas added. The mixture was stirred and heate@GiC1for
2.5 hours. After, the cold reaction mixture wasrreed with water, and the precipitate formed whsréd off and
crystallized from 2-propanol-DMF mixture.

8,9-Dimethylthieno[3,2€][1,2,4]triazolo[4,3-c]pyrimidin-3(2 H)-one 2a.This compound was obtained in 72%
yield as a white solid, mp 295-296°% NMR (200 MHz, DMSOdy): 5 2.40 (3 H, s, Ch), 2.42 (3 H, s, CH}, 8.51

(1 H,s, CH), 12.25 (1 H, br.s, NH}JiC NMR (75 MHz, DMSOdy): 6 12.54, 12.94, 118.16, 127.01, 133.95, 135.15,
138.54, 148.75, 149.36; ms (El): m/z )\M220. Anal. calcd. for : H, 3.66; C, 49.08; N, 24, S, 14.56. Found: H,
3.74 C, 49.19; N, 25.79; S, 14.34.

8,9,10,11-Tetrahydro[1]benzothieno[3,2Z][1,2,4]triazolo[4,3C]pyrimidin-3(2 H)-one 2b. This compound was
obtained in 76% vyield as a white solid, mp 265-Z87H NMR (200 MHz, DMSOds):  1.82 (4 H, m, 2Ch), 2.82
(4 H, m, 2CH), 8.53 (1 H, s, CH), 12.46 (1 H, br.s, NHJC NMR (75 MHz, DMSOds):  21.79; 22.59; 24.69;
24.77,117.11; 129.27; 134.96; 136.84; 138.60;38t8150.56; Icms: m/z (MH 247. Anal. calcd. for GH1oN,OS:
H, 4.09; C, 53.64; N, 22.75; S, 13.02. Found: R44C, 53.83; N, 22.75; S, 13.14.

9,10,11,12-Tetrahydro-8-cycloheptal4,5]thieno[3,2€][1,2,4]triazolo[4,3C]pyrimidin-3(2 H)-one  2c. This
compound was obtained in 73% yield as a white safiol 245-246°C*H NMR (200 MHz, DMSOdj): & 1.31-1.95
(6H, m, 3CH), 2.88 (2H, m, Ch), 3.15 (2H, m, Ck), 8.49 (1 H, s, CH), 12.16 (1 H, br.s, N} NMR (75 MHz,
DMSO-dg): & 26.85, 27.44, 27.85, 29.40, 31.68, 118.17, 13418%,11, 138.72, 140.87, 148.72; Icms: m/z (YH
261. Anal. calcd. for GH,N,OS: H, 4.65; C, 55.37; N, 21.52; S, 12.32. Foungdt.82; C, 55.59; N, 21.56; S,
12.36.

Ethyl  9-methyl-3-oxo0-2,3-dihydrothieno[3,2€][1,2,4]triazolo[4,3-C]pyrimidine-8-carboxylate  2d.  This
compound was obtained in 59% vyield as a white safipl 289-291°C*H NMR (200 MHz, DMSOdg): 6 1.3 (3H, t,
J=7.2, CH), 2.81 (38H, s, Ch), 4.31 (2H, q, J=7.2, G 8.73 (1 H, s, CH), 12.65 (1 H, br.s, NHJC NMR (75
MHz, DMSO-dg): 6 14.06, 14.60, 61.36, 119.15, 125.51, 138.40, B38.39.67, 148.63, 154.57, 161.61; Icms: m/z
(MH™) 279. Anal. calcd. for GH;oN4OsS: H, 3.62; C, 47.48; N, 20.13; S, 11.52. Found3190; C, 47.50; N, 20.28;
S, 11.39.

General method for synthesis of compound 3.

To the suspension of 0.001 mole of compoBra 3 ml of DMF 0.0011 mole of corresponding chlacetamide and
0.0015 mole of KCO; was added. The mixture was stirred and heate@G#C1during the period of 6 hours. Then
to the cold reaction mixture 10 ml of water wasexdidThe precipitate formed was filtered off andstailized from
ethanol-DMF mixture.

2-(8,9-Dimethyl-3-oxothieno[3,2€][1,2,4]triazolo[4,3-C]pyrimidin-2(3 H)-yl)-N-phenylacetamide  3a. This

compound was obtained in 58% vyield as a white satid 274-276°C*H NMR (200 MHz, DMSOd): & 2.40 (3 H,
s, CH), 2.42 (3H, s, CH, 4.78 (2 H, s, Ch, 7.05 (1 H, t, H-4y), 7.31 (2 H, t, H-3+H-5)), 7.56 (2 H, d, H-2+H-
6 o), 8.63 (1 H, s, CH), 10.21 (1 H, br.s, NH); lcrns/z (MH") 354. Anal. calcd. for GH1sNsO,S: H, 4.28; C,
57.78; N, 19.82; S, 9.07. Found: H, 4.37 C, 5714%225.79; S, 9.21.

2-(8,9-Dimethyl-3-oxothieno[3,2€][1,2,4]triazolo[4,3-c]pyrimidin-2(3 H)-yl)-N-(4-methylphenyl)acetamide 3b.
This compound was obtained in 81% yield as a wéotel, mp 233-235°CH NMR (200 MHz, DMSOdy): § 2.22
(3H,s,CH),2.40(3H,s,Ch, 242 (3H,s,CH, 476 (2H, s, Ch, 7.20 (2 H, d, H-2+H-G,), 7.43 (2 H, d, H-
3+H-54), 8.64 (1 H, s, CH), 10.12 (1 H, br.s, NH). Anadlcd. for GgH;,NsO,S: H, 4.66; C, 58.84; N, 19.06; S,
8.73. Found: H, 4.72; C, 58.99 ; N, 19,22; S, 8.67.
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2-(8,9-Dimethyl-3-oxothieno[3,2€][1,2,4]triazolo[4,3-c]pyrimidin-2(3 H)-yl)-N-(4-fluorophenyl)acetamide  3c.
This compound was obtained in 72% yield as a wéolel, mp 274-276°C*H NMR (200 MHz, DMSOd): & 2.40
(3H,s,CH), 2.42 (3H, s, Ch,4.76 (2 H, s, Ch, 7.12 (2 H, t, H-2+H-§,), 7.55 (2 H, t, H-3+H-5,), 8.64 (1 H,
s, CH), 10.22 (1 H, br.s, NH); lcms: m/z (MH72. Anal. calcd. for GH1,FNsO,S: H, 3.80; C, 54.98; N, 18.86; S,
8.63. Found: H, 3.83; C, 55.19; N, 18.88; S, 8.51.

2-(8,9-Dimethyl-3-oxothieno[3,2€][1,2,4]triazolo[4,3-c]pyrimidin-2(3 H)-yl)-N-(4-methylbenzyl)acetamide 3d.
This compound was obtained in 85% yield as a wéotal, mp 255-257°CH NMR (200 MHz, DMSOdy): § 2.21

(3H,s,CH), 240 (3H, s, Ch, 242 3H, s, CH, 4.22 (2 H, d, ChH, 457 (2 H, s, Ch, 7.19 (4 H, m, Ar-H),
8.48 (1 H, m, NH), 8.64 (1 H, s, CHy;; lcms: m/z (MH) 382. Anal. calcd. for GH;gNsO,S: H, 5.02; C, 59.83; N,
18.36; S, 8.41. Found: H, 5.24; C, 59.72; N, 18%23.49.

2-(8,9-Dimethyl-3-oxothieno[3,2€][1,2,4]triazolo[4,3-c]pyrimidin-2(3 H)-yl)-N-(2,4-dimethylphenyl)acetamide
3e.This compound was obtained in 61% yield as a wéuilel, mp 239-241°C*H NMR (200 MHz, DMSO#dg): &
221 (3H,s,ChH,2.22(3H,s,Ck, 240 3H,s,Ck, 242 (3H,s,Ck, 472 (2H,s, Ch, 7.02 (1 H, d, H-6
ar)y 7.29 (2 H, m, H-3+H-5,), 8.62 (1 H, s, CH), 10.02 (1 H, br.s, NH). Anedlcd. for GgH1oNsO,S: H, 5.02; C,
59.83; N, 18.36; S, 8.41. Found: H, 4.87; C, 5918818.39; S, 8.59.

2-(8,9-Dimethyl-3-oxothieno[3,2€][1,2,4]triazolo[4,3-c]pyrimidin-2(3 H)-yl)-N-(4-ethylphenyl)acetamide  3f.
This compound was obtained in 58% yield as a wéotel, mp 231-232°CH NMR (200 MHz, DMSOdj): & 1.12
(3H,t, CH), 2.40 (3H, s, Ch, 2.42 (3 H, s, CH, 2.52 (2H, m, Ch), 4.72 (2 H, s, Ch), 7.12 (2 H, d, H-2+H-6
a)s 745 (2 H, d, H-3+H-5,), 8.64 (1 H, s, CH), 10.02 (1 H, br.s, NHJC NMR (75 MHz, DMSO«d): & 12.52,
12.90, 15.28, 27.59, 48.90, 117.74, 120.05, 127.28,87, 134.60, 134.80, 136.12, 137.73, 139.44,824 150.00.
Anal. calcd. for GoH1gNsO,S: H, 5.02; C, 59.83; N, 18.36; S, 8.41. Found5125; C, 59.82; N, 18.32; S, 8.22.

N-(4-Bromophenyl)-2-(8,9-dimethyl-3-oxothieno[3,2&][1,2,4]triazolo[4,3-]pyrimidin-2(3 H)-yl)acetamide 3g.
This compound was obtained in 89% yield as a wéotal, mp 261-263°CH NMR (200 MHz, DMSOdg): & 2.40
(3H,s,CH), 242 (3H, s, ChH, 4.76 (2 H, s, Ch, 7.49 (4 H, m, Ar-H), 8.63 (1 H, s, CH), 10.31H1br.s, NH).
Anal. calcd. for GH1sBrNsO,S: H, 3.26; C, 47.23; N, 16.20; S, 7.42. Found3H2; C, 47.55; N, 16.25 S, 7.27.

N-(2,4-Difluorophenyl)-2-(8,9-dimethyl-3-oxothieno[32-€][1,2,4]triazolo[4,3-C]pyrimidin-2(3 H)-yl)acetamide
3h. This compound was obtained in 73% vyield as a wéuniel, mp 234-236°C*H NMR (200 MHz, DMSOd): &
2.40 (3H,s,Ch, 242 (3 H,s, Ch, 4.84 (2H,s, Ch, 7.04 (1 H, m, Ar-H), 7.32 (1 H, m, Ar-H), 7.76 H, m,
Ar-H), 8.64 (1 H, s, CH), 10.04 (1 H, br.s, NH)ms: m/z (MH) 390. Anal. calcd. for GH13F,NsO,S: H, 3.37; C,
52.44; N, 17.99; S, 8.23. Found: H, 3.52; C, 52,118.20; S, 8.27.

N-(3-Chloro-4-methoxyphenyl)-2-(8,9-dimethyl-3-oxotkeno[3,2-€][1,2,4]triazolo[4,3-c]pyrimidin-2(3 H)-
yl)acetamide 3i.This compound was obtained in 92% yield as a wéled, mp 293-295°C*H NMR (200 MHz,
DMSO-dg): 6 2.40 (3H, s, Ck), 2.42 (3H, s, Ck), 3.81 (3 H, s, OCH, 4.76 (2 H, s, Ch), 7.08 (1 H, d, H-5), 7.43
(1 H, dd, H-6), 7.81 (1 H, dd, H-2), 8.64 (1 HQ¥H), 10.07 (1 H, br.s, NH); Icms: m/z (MH418. Anal. calcd. for
C1gH1CIN5OsS: H, 3.86; C, 51.74; N, 16.76; S, 7.67. Found4197; C, 51.92; N, 16.93; S, 7.55.

N-(2,3-Dihydro-1,4-benzodioxin-6-yl)-2-(8,9-dimethyt3-oxothieno[3,2€][1,2,4]triazolo[4,3-c]pyrimidin-2(3 H)-

yl)acetamide 3j.This compound was obtained in 55% yield as a wénled, mp 278-280°C*H NMR (200 MHz,
DMSO-dg): 6 2.40 (3 H, s, Ck), 2.42 (3 H, s, Ch), 4.18 (4 H, s, (ChHo), 4.74 (2 H, s, Ch), 6.77 (1 H, d, H-5),
6.94 (1 H, dd, H-6), 7.18 (1 H, dd, H-2), 8.63 (14 1CH), 10.05 (1 H, br.s, NH); lcms: m/z (MH12. Anal. calcd.
for CigH17NsO,S: H, 4.16; C, 55.47; N, 17.02; S, 7.79. Found4137; C, 55.15; N, 17.28; S, 7.86.

8,9-Dimethyl-2-[2-(6-methyl-2,3-dihydro-4-1,4-benzoxazin-4-yl)-2-oxoethyl]thieno[3,2][1,2,4]triazolo[4,3-
c]pyrimidin-3(2 H)-one 3k.This compound was obtained in 64% vyield as a wénled, mp 219-221°C'*H NMR
(200 MHz, DMSO¢): 6 2.18 (3 H, s, CH), 2.40 (3 H, s, Ch), 2.42 (3 H, s, Ch), 3.92 (2 H, m, Ch), 4.27 (2 H,
m, CH,), 5.19 (2 H, s, Ch), 6.79 (2 H, m, Ar-H), 7.83 (1 H, br s, Ar-H), 8.1 H, s, CH). Anal. calcd. for
CooH19Ns05S: H, 4.68; C, 58.67; N, 17.10; S, 7.83. Found4H9; C, 58.65; N, 17.38; S, 7.88.

N-(5-Chloro-2-methoxyphenyl)-2-(8,9-dimethyl-3-oxotfeno[3,2-€][1,2,4]triazolo[4,3-c]pyrimidin-2(3 H)-
yl)acetamide 31.This compound was obtained in 81% yield as a wéiled, mp 185-187°C*H NMR (200 MHz,
DMSO-tg): 8 2.40 (3 H, s, Ch), 2.42 (3 H, s, Ch), 3.86 (3H, d, OCHJ, 4.93 (2 H, s, Ch), 7.09 (2 H, m, Ar-H),
8.05 (1 H, m, Ar-H), 8.65 (1 H, s, CH), 9.79 (1lbt,s, NH). Anal. calcd. for gH1¢CINsOsS: H, 3.86; C, 51.74; N,
16.76; S, 7.67. Found: H, 3.89; C, 51.91; N, 16817.70.
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N-(2-Ethyl-6-methylphenyl)-2-(3-0x0-8,9,10,11-tetrajdro[1]benzothieno[3,2€][1,2,4]triazolo[4,3-
c]pyrimidin-2(3 H)-yl)acetamide 3m.This compound was obtained in 61% yield as a wéolel, mp >300°CH
NMR (200 MHz, DMSO+dg): 6 1.07 (3 H, t, CH), 1.84 (4 H, m, 2Ch), 2.13 (3 H, s, Ch}, 2.53 (2 H, m, Chk), 2.86
(4 H, m, 2CH), 4.75 (2 H, s, Ch), 7.08 (3 H, m, Ar-H), 8.68 (1 H, s, CH), 9.30K1 br.s, NH). Anal. calcd. for
Co,H23Ns0,S: H, 5.50; C, 62.69; N, 16.61; S, 7.61. Found5183; C, 62.94; N, 16.70; S, 7.90.

Methyl  4-{[(3-0x0-8,9,10,11-tetrahydro[1]benzothien[3,2€][1,2,4]triazolo[4,3-c]pyrimidin-2(3 H)-yl)acetyl]
amino} benzoate 3n.This compound was obtained in 85% yield as a wéitéd, mp 276-277°C*H NMR (200
MHz, DMSO-g): 6 1.80 (4 H, m, 2CH), 2.83 (4 H, m, 2Ch), 3.81 (3 H, s, COOCH), 4.84 (2 H, s, Ch}, 7.70 (2
H, d, H-2+H-6 »,), 7.92 (2 H, d, H-3+H-5,), 8.68 (1 H, s, CH), 10.59 (1 H, br.s, NH). Anahlcd. for
C,H1Ns0,S: H, 4.38; C, 57.66; N, 16.01; S, 7.33. Found4H5; C, 57.81; N, 16.34; S, 7.52.

Antimicrobial activity study

According to the WHO recommendations [14,15] thofeing microorganisms test-strains have been dsethe
test Staphylococcus aureusTCC 25923,Esherichia coliATCC 25922 ,Pseudomonas aeruginogal CC 27853,
Proteus vulgaris ATCC 4636, Bacillis subtilis ATCC 6633, Candida albicans ATCC653/885. Bacterial
concentration was 1@CFU/mI (determined by McFarland standard). Overnizultures kept for 18-24 h at 36°C +
1°C were used. The bacterial suspension was inecutato the entire surface of a Mueller-Hintonra@agestan
Scientific research institute of nutrient medialieTcompounds were introduced to the wells in tlenfof DMSO
solution in concentrations 1Q@/ml; the open wells were filled with 0.3ml of tkelution.

For evaluation of antimicrobial activity the folling criteria were used: in the case of inhibiti@me absence or its
diameter less than 10 mm either the bacteria stna@re considered to be resistant or the concentraf the tested
compound rather low for inhibition effect; the diat@r of inhibition zone 10-15 mm — low sensitivity the
bacteria strain to the compound in the given commataon; the diameter of inhibition zone 15-25 mnasw
considered as the sign of the substance activaynagthe microorganism strain; the diameter oftiition zone 25
mm or more was considered as the evidence of giedritimicrobial activity of the compound tested.

RESULTS AND DISCUSSION
In order to apply less toxic cyclizing agent weedri1,1'-carbonyldiimidazole as the more safe analogthyl

chloroformate. It was found that heating of thiagent with hydrazine$ [2,9-13] in anhydrous DMF for 2.5 hours
resulted in formation of the produ@a-d (scheme).

_NH
gt HN 2 R N~H
SN CDI [ /=0
R ) = I )
SN DMF SN
la-1d 2a-2d

_R3

/_<N

§ s
R N~ CI/\H/ "R R
2 / | /N\/Qo o) / \/Qo
R 2
R
S N/) K,CO,, DMF )

S

2a, 2b 3a-3n
Scheme. Synthesis and alkylation of thieno[3,8f1,2,4]triazolo[4,3-c]pyrimidin-3(2 H)-ones

All of the thieno[3,2€][1,2,4]triazolo[4,3€]pyrimidin-3(2H)-ones 2 were isolated in good yields and sufficient
purity (table 1). Analytical samples @fwere crystallized from 2-propanol-DMF mixture. their 'H NMR spectra
the only one signal of NH proton is observed in tegion 12.16-12.65 ppm; the signal of the pyriméiycle
proton is located at 8.49-8.73 ppm. The mass-sgletata obtained also well corresponded with thecire of the
compound£.
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Table 1. Thieno[3,2€][1,2,4]triazolo[4,3-c]pyrimidin-3(2 H)-ones 2a-d

Compound RIR? MO";;’;;"“""" Yield, % MS (M*) and LC/MS (MH ")
2a CHy/CHs C"ZHZ*}')\‘E%S 72 220 (M)
2b C Cﬂz'jjg'\‘z“gs 76 247 (MH)
2 GO 73 261 (MH)
2d CHJ/COOEt C“;';%NS%S 59 279 (MH)

Analysis of the reported data suggested that imgtidn of acetamide fragment promotes the antinbiedo
properties of thieno[3,2}[1,2,4]triazolo[4,3€]pyrimidines [6]. Therefore, the further modificati of compounds
2a and2b was performed by their alkylation with chloroaceides, as the result the range of compouhd&s
isolated (table 2). Th&H NMR spectra of these compounds contain the signathylene group of acetamide
fragment at 4.57-5.19 ppm and also the signalsarhatic protons at 6.77-8.05 ppm.

Table 2. 2-(3-Oxothieno[3,29][1,2,4]triazolo[4,3]pyrimidin-2(3 H)-yl)-N-acetamides 3a-n

Mol. formula

Compound RYR? R® MW Yield, %*
wo e o “ar
®ooowom pwen  Thga
oowom R TG
) owCH  pmen  CGEES s
3e CHy/CHs 2,4-diMePh ClgsHéi,\.‘Zgzs 61
Aowom o pERn TGRS s
s owom o opeen Mgt e
3h CHy/CH; 2,4-diFPh Cl?Hglégzggozs 73
3i CHy/CHs 3-Cl-4-OMePh ClsHﬂg"'g‘gosS 92

0
oo L) o s
o)
N CH
3k CHy/CH; [:@/ 3 Czo4H6;|\.|2(7)3S 64
(@]

2-OMe- C18H16C|N503S

8l CHJ/CHs 5-Cl-Ph 417.88 81
C22H23Ns0,S

3m C 2-Et-6-MePh 421 52 61
C21H10Ns04S

3n C 4-COOMePh 437.48 85

* yield is given for alkylation step
The screening of antimicrobial activity for the gqomands2 and 3 has been performed by agar well diffusion

method [16-19]. The results showed that most of tdeed compounds were not active agaPstudomonas
aeruginosa and Proteus vulgaris except of ethyl 9-methyl-3-0x0-2,3-dihydrothieB-€][1,2,4]triazolo[4,3-
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c]pyrimidine-8-carboxylate2d, which showed the activity againBroteus vulgarissimilar to the reference drug
Synthomycine (table 3).

Table 3. Antimicrobial activity of thieno[3,2-€][1,2,4]triazolo[4,3-]pyrimidin-3(2 H)-ones 2a-d and 3a-n (concentration 100 pg/ml) *

Staphylococcus ~ Esherichia ~ Pseudomonas Proteus Bacillis Candida
Compound aureus coli aeruginosa vulgaris subtilis albicans
ATCC 25923  ATCC?25922 ATCC27853 ATCC4636 ATCC6633 ATCC 653/885

2a + = - - ++ ++

2b - - - - - -

2c + + - ++ +

2d ++ + + ++ ++ ++

3a + + + + ++ ++

3b + + ++ +

3c + + + ++

3d + + ++ +

3e + + ++ -

3f + + ++ +

3 + + ++ +

3k + + ++ +

3l + + ++ +

3m - - - -

3n + + ++ ++
Metr ** + + - ++ +
Synt. ** + ++ ++ ++ ++

* — - diameter of growth inhibition zone less tHElhmm; + - diameter of growth inhibition zone 10+bfn; ++ - diameter of growth inhibition
zone 15-20 mm; +++- diameter of growth inhibitioore more than 20 mm.
** concentration of antibiotics 30 pg/ml; Metr. —ettonidazole (DMSO solution);
Synt. — Synthomycing,Q solution).

Most of the tested compounds inhibited the growtBacillis subtilisas both of the reference drugs, and only some
of them Qa, 2d, 3a, 3c, 3nsurpassed the activity of Metronidazole agaihstdtrain ofCandida albicangungi.

The structure of all of the most active compoundstain either a small or an electron-withdrawindpstituent,
which increases the antimicrobial effect of thieh[e][1,2,4]triazolo[4,3€]pyrimidin-3(2H)-ones.

CONCLUSION

The effective way for cyclization of 4-hydrazinathi[2,3-d]pyrimidines with 1,1'-carbonyldiimidazole
anhydrous DMF media has been developed. Using rifgthod the series of thieno[3g}4,2,4]triazolo[4,3-
c]pyrimidin-3(2H)-ones2 were obtained. By alkylation of heterocyclic corapds2 they were transformed to 2-(3-
oxothieno[3,2€][1,2,4]triazolo[4,3€]pyrimidin-2(3H)-yl)-N-acetamide8. Antimicrobial activity study for all of the
compounds obtained allowed to indentify ethyl 9imy&B-oxo-2,3-dihydrothieno[3,2}[1,2,4]triazolo[4,3-
c]pyrimidine-8-carboxylate2d as the most active derivative, which showed thésiac againstProteus vulgaris
similar to the reference drug Synthomycine. Somgéhefcompounds of the 2-(3-oxothieno[&]pt,2,4]triazolo[4,3-
c]pyrimidin-2(3H)-yl)-N-acetamide series, containing electron-withdrawgrgups in the acetamide fragment
surpassed the activity of Metronidazole againssth&in ofCandida albicangungi.
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