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By the reaction of 3-phenyl-6-(a-bromoacetyl)-5-methyithieno[2,3-d]pyrimidine-2,4(1H,3H)-dione with
thioacetamide 5-methyl-6-(2-methyl-1,3-thiazol-4-yl)-3-phenylthieno[2, 3-d]pyrimidine-2,4(1H,3H)-dione
was obtained; further the compound was modified by alkylation of its position 1 with benzyl chlorides
and chloroacetamides. The structures of the compounds obtained have been confirmed by '"H NMR
and mass-spectral data. All the "H NMR spectra of the compounds obtained have the signals of
thiazole cycle at 7.62-7.57 ppm, for 1-alkyl-5-methyl-6-(2-methyl-1,3-thiazol-4-yl)-3-phenylthieno[2,3-d]
pyrimidine-2,4(1H,3H)-diones the signals of the methylene group protons are observed in the range
of 5.13-5.21 ppm for benzyl substituted derivatives and 4.78-4.82 ppm for the compounds with the
acetamide fragment; the last ones also contain the sharp signal of NH proton in the range of 9.68-
10.41 ppm. 5-Methyl-6-(2-methyl-1,3-thiazol-4-yl)-3-phenylthieno[2, 3-d]pyrimidine-2,4(1H,3H)-dione
showed the antimicrobial activity against Staphylococcus aureus higher than the reference drugs
Metronidazole and Streptomycin, it also appeared to be moderately active against Pseudomonas
aeruginosa and Candida albicans fungi. The antimicrobial activity of 1-alkyl-5-methyl-6-(2-methyl-
1,3-thiazol-4-yl)-3-phenylthieno[2,3-d]pyrimidine-2,4(1H,3H)-diones is inferior to the activity of the
compound with the hydrogen atom in position 1; the highest activity has been determined for the
derivative with 4-methylbenzyl substituent in position 1, which inhibits the growth of Staphylococcus

aureus and Candida albicans.

In the last years the interest to derivatives of 6-he-
tarylthieno[2,3-d]pyrimidines has grown. They were re-
ported as adenosine A,, receptors antagonists [8], as the
compounds with antioxidant [10] activity and acetyl-CoA
carboxylase (ACC) inhibitors [7]. Some compounds of
the similar structure are potential anti-viral agents [9].
Our last investigations also confirm the expediency of
searching novel antimicrobial agents in the range of thieno
[2,3-d]pyrimidine derivatives modified in position 6 with
the aromatic heterocyclic substituents [2, 3, 4, 12]. We
have also found that in some cases the presence of the
electron-withdrawing substituent in position 6 of thieno
[2,3-d]pyrimidine together with alkylation of the nitro-
gen atom in position 1 promotes the antimicrobial ac-
tivity of the compounds [11].

In order to construct the novel 6-hetarylthieno[2,3-d]
pyrimidine-2,4(1H,3H)-diones we performed the reac-
tion of previously reported 3-phenyl-6-(a-bromoacetyl)-
5-methylthieno[2,3-d|pyrimidine-2,4(1H,3H)-dione 1 [4]
with thioacetamide in the acetic acid medium and as the
result 5-methyl-6-(2-methyl-1,3-thiazol-4-yl)-3-phenyl-
thieno[2,3-d|pyrimidine-2,4(1H,3 H)-dione 2 was obtained.

Further alkylation of compound 2 was performed with
benzyl chlorides and chloroacetamides in the DMF me-
dium promoted with potassium carbonate (Scheme). The
series of 1-alkyl-5-methyl-6-(2-methyl-1,3-thiazol-4-yl)-
3-phenylthieno[2,3-d|pyrimidine-2,4(1H,3H)-diones 3
and 4 were isolated as white crystalline solids (Tab. 1).

In the "TH NMR spectrum of compound 2 the signals
of thiazole and thiophene methyl groups are very close
to each other 2.57 (3H, s, CH,) and 2.67 (3H, s, CH,);
the signal of aromatic proton of thiazole is observed at
7.57 ppm. In all of the '"H NMR spectra of compounds 3
and 4 the signals of the methylene group protons are ob-
served in the range of 5.13-5.21 ppm for compounds 3,
and 4.78-4.82 ppm for derivatives 4. The sharp signals
of acetamide NH are present in the spectra of com-
pounds 4 in the region of 9.68-10.41 ppm.

For all of the compounds obtained the screening of
the antimicrobial activity by the agar diffusion method
has been performed; the results are given in Tab. 3. The
screening showed that 5-methyl-6-(2-methyl-1,3-thiazol-
4-yl)-3-phenylthieno[2,3-d|pyrimidine-2,4(1H,3 H)-dione
2 displayed the highest antimicrobial activity; its acti-
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vity against Staphylococcus aureus was higher than that
of the reference drugs Metronidazole and Streptomycin;
it also appeared to be moderately active against Pseu-
domonas aeruginosa and Candida albicans fungi. Al-
kylation of position 1 of the thieno[2,3-d]pyrimidine-
2,4(1H,3H)-dione fragment decreases the antimicrobial
activity.

Among 1-alkyl-5-methyl-6-(2-methyl-1,3-thiazol-4-
yl)-3-phenylthieno[2,3-d|pyrimidine-2,4(1H,3 H)-di-
ones 3 and 4 the highest activity was revealed by deriva-
tive 3b with the 4-methylbenzyl substituent in position
1, which moderately inhibited the growth of Staphylo-

4a-d
Scheme

coccus aureus and Candida albicans. It is noteworthy
that none of the compounds tested inhibited the growth
of Bacillus subtilis strain.

Materials and Methods

Chemical Part

The melting points (°C) were measured with a Kof-
ler melting point apparatus and were not corrected. The
IR spectrum was recorded on a Bruker Tensor 27 spec-
trometer in KBr. '"H NMR spectra were recorded on a
Varian Mercury (200 MHz) spectrometer in DMSO-d,
using TMS as an internal standard (chemical shifts are
in ppm). LC/MS was recorded with a PE SCIEX API

Table 1
Physicochemical properties of 1-alkyl-5-methyl-6-(2-methyl-1,3-thiazol-4-yl)-
3-phenylthieno[2,3-d]pyrimidine-2,4(1H,3H)-diones 3 and 4
Yield %, N%
Col\rE)pd- R R M°'-,\‘;l°\:vm“'a in the alkylation Nf,‘(‘:’" calc.
] o step found
3a H - CathNi0e>: 76 279-280 22
- _ CysHyN;O55, B 9.14
3b 4-Me 45959 83 272-274 918
- — C24H18FN30252 _ %
3c 4-F 463.56 71 253-255 937
] C,H,,N,0.S, 11.15
4a - 4-Me 502.62 71 > 300 1129
B C,H,.N,0,S, 10.84
4b - 2,4-diMe 516.65 79 >300 1097
- CH.N,O,5, 10.52
4c - 4-OFEt 539 64 86 >300 10.79
di CH,iN,OsS, . 10.21
4d - 3,5-diOMe 518,64 77 293-295 1032
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Data of '"H NMR-spectra of 1-alkyl-5-methyl-6-(2-methyl-1,3-thiazol-4-yl)-3-phenylthieno[2,3-d] pyrimidine-

2,4(1H,3H)-diones 3 and 4

Table 2

Chemical shift, 5, ppm.
Compd. Thiophene CH,(3H,s.)
N _3H,s. o .
o NH Thiazole CH, (3H, 5. Aliphatic protons Aromatic protons
7.25-7.53 (10H, m, Ar-H);
3a - 252 +2.64 5.21 (2H, s, CH,); : 652 (15|-|3 g gH t?iazglei
2.26 (3H, s, CH,); 7.1-7.5 (9H, m, Ar-H);
3b - 2.58+2.64 5.13 (2H, s, CH)): 7.62 (1H, 5, CH thiazole)
7.05-7.5 (9H, m, Ar-H);
3c - 252 +2.64 5.13 (2H, s, CH,); 762 (1h g CHn':hiarzoI)e)
223 (3H, s, CH,); 7.0-7.5 (9H, m, Ar-H);
4a | 10.21(1H,s) 2.64+2.66 480 (2H, s, CH.); 7.67 (1H, 5, CH thiazole)
215 (3H, s, CH,); ] -
ab | 9.68(1H,9) 2.63+2.66 222 (3H,s, CH.): o8 (Zf' Ot m Aty )
4.82 (2H, s, CH.): 67 (1H,s,
6.86 (2H, d, Ar-H);
1.28 (3H, 1, CH,); 7.27 (2H, d, Ar-H);
4c | 1018 (TH,9) 2.64+2.66 3.97 (2H, g, CH,): s
4.78 (2H, s, CHy); 7.64 (TH, s, CH thiazole)
6.23 (TH, m, Ar-H);
, 6.79 (2H, d, Ar-H);
4d | 1041 (1H,s) 2.63+2.66 3.67 (6H, 5, 20CH); 7.27 (2H, d, Ar-H);
4.80 (2H, s, CHy); 7.44 (3H, m, Ar-H);
7.65 (1H, s, CH thiazole)

150EX chromatograph equipped with a mass-spectro-
meter using the column C18 (100%4 mm), the cycle of
analysis was 25 min.

The method for preparation of 5-methyl-6-(2-me-
thyl-1,3-thiazol-4-yl)-3-phenylthieno[2,3-d|pyrimidi-
ne-2,4(1H,3H)-dione 2

To 2 g of thioacetamide in glacial acetic acid add 9 g
of 3-phenyl-6-(a-bromoacetyl)-5-methylthieno[2,3-d|py-

rimidin-2,4(1H,3H)-dione 1 and reflux the mixture till
formation of a blue-violet precipitate and then addi-
tionally for 2-3 hours. After cooling dilute the mixture
with water, filter the precipitate formed. Next suspend
the precipitate in water, alkalify with the concentrated
ammonia solution, and boil the suspension for 1 hour.
Filter the precipitate formed, wash with plenty of water
and dry.

Table 3

The antimicrobial activity of 5-methyl-6-(2-methyl-1,3-thiazol-4-yl)-3-phenylthieno[2,3-d]pyrimidine-
2,4(1H,3H)-diones 2, 3 and 4

Diameter of the growth inhibition zone*, mm
Compnd. No. Stapgl)jlrc;lcgccus Escherichia coli | Proteus vulgaris Pz%:ggmggaas Bacillus subtilis gﬁ;g;iz
ATCC 25923 | ATCC25922 | ATCC4636 | ypecpzgsy | ATCC6633 | precgs3/sss

2 +++ + + + - ++
3a - - - - - -

3b ++ + + + - ++
3¢ - - - - - -
4a + - - - - -
4b - - - - - +
4c - - - - - -
4d + - - - - +
Metr. ** + + - - ++ +
Strept.*** ++ ++ - - ++ -

*“_"_ diameter of the growth inhibition zone is less than 10 mm; “+” - diameter of the growth inhibition zone is 10-15 mm;

“++" - diameter of the growth inhibition zone is 15-20 mm; “+++" - diameter of the growth inhibition zone is more than 20 mm;
** Metr. - Metronidazole DMSO solution (the concentration is 30 pg/ml);
*** Strept. — Streptomycin H,O solution (the concentration is 30 pg/ml).
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M.p. > 300°C.

Yield — 75%.

IR (KBr): 3435,3191, 3062, 2911, 1719, 1654, 1567,
1529, 1503, 1454, 1437, 1375, 1352, 1297, 1273, 1173,
1155, 1121, 1058, 1028, 986, 961, 911, 851, 766, 734,
711, 700, 686, 664, 617, 579, 535, 495 cm™.

'HNMR (200 MHz, DMSO-d,): 2.57 (3H, s, CH,),
2.67 (3H, s, CH,), 7.27 (2H, m, Ar-H), 7.42 (3H, m, Ar-H),
7.57 (1H, s, CH thiazole), 12.36 (1H, br. s, NH).

LC/MS: m/z (MH") 356.

Found, %: N 11.99. C,H,;N;0,S,. Calculated, %:
N 11.82. M. 355.44.

The general method for synthesis of 1-alkyl-5-me-
thyl-6-(2-methyl-1,3-thiazol-4-yl)-3-phenylthieno
[2,3-d|pyrimidine-2,4(1H,3H)-diones 3 and 4.

To the suspension of 0.15 g of 5-methyl-6-(2-me-
thyl-1,3-thiazol-4-yl)-3-phenylthieno[2,3-d]pyrimidi-
ne-2,4(1H,3H)-dione and 0.06 g of potassium carbonate
add 0.00045 mole of the corresponding alkylating agents
and stir the mixture when heating (60-80°C) for 5-7 hours.
After cooling dilute the reaction mixture with water and
filter the precipitate formed.

The study of the antimicrobial activity

According to the WHO recommendations [1, 5, 6]
the following test-strains have been used: Staphylococ-
cus aureus ATCC 25923, Escherichia coli ATCC 25922,
Pseudomonas aeruginosa ATCC 27853, Proteus vul-
garis ATCC 4636, Bacillus subtilis ATCC 6633, Candi-
da albicans ATCC653/885. The bacterial concentration

was 107 CFU/ml (determined by McFarland standard).
Overnight cultures kept for 18-24 h at 36°C+1°C were
used. The bacterial suspension was inoculated onto the
entire surface of Mueller-Hinton agar (Dagestan Scientific
Research Institute of Nutrient Media). The compounds
were introduced to the wells in the form of DMSO solu-
tion in the concentrations of 100 pug/ml; the open wells
were filled with 0.3 ml of the solution.

CONCLUSIONS

By the reaction of 3-phenyl-6-(a-bromoacetyl)-5-
methylthieno[2,3-d|pyrimidine-2,4(1H,3H)-dione with
thioacetamide 5-methyl-6-(2-methyl-1,3-thiazol-4-yl)-
3-phenylthieno[2,3-d|pyrimidine-2,4(1H,3H)-dione was
obtained; further the compound was modified by alkyla-
tion of its position 1 with benzyl chlorides and chloro-
acetamides. 5-Methyl-6-(2-methyl-1,3-thiazol-4-yl)-3-
phenylthieno[2,3-d[pyrimidine-2,4(1H,3H)-dione showed
the antimicrobial activity against Staphylococcus aureus
higher than the reference drugs Metronidazole and Strep-
tomycin, it also appeared to be moderately active against
Pseudomonas aeruginosa and Candida albicans fungi.
For 1-alkyl-5-methyl-6-(2-methyl-1,3-thiazol-4-yl)-3-phe-
nylthieno[2,3-d|pyrimidine-2,4(1H,3H)-diones the lower
antimicrobial activity was found than that for the com-
pound with unsubstituted position 1; the highest acti-
vity in this range was exhibited by compound 3b with
4-methylbenzyl substituent at position 1. It moderately
inhibits the growth of Staphylococcus aureus and Can-
dida albicans.
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CUHTE3 TA AHTUMIKPOBHA AKTUBHICTb 5-METWI1-6-(2-METWIN-1,3-TIA30J1-4-111)-3-
®PEHINTIEHO[2,3-d]NIPUMIONH-2,4(1H,3H)-AOIOHIB

C.B.Bnacoes, T.[1.0conodyeHko, C.M.KoeaneHko, B.I1.YepHux

Knroyoei crioea: miogheH; nipumiduH; asnkinyeaHHs; mia3orn

LLinsxom peakuii 3-¢peHin-6-(a-6pomauemur)-5-memunmieHo[2, 3-dInipumiduH-2,4(1H,3H)-0ioHy 3 mio-
auemamidom ompumaHo 5-memurn-6-(2-memun-1,3-mia3on-4-in)-3-¢perinmieHo[2, 3-d]nipumiouH-2,4
(1H,3H)-0ioH, sikuli Oani Moducbikyeanu wiisxom asnkinoeaHHs nonoxeHHs 1 6eHaunxnopudamu ma
xsopoauyemamidoamu. Cmpykmypa odepxaHux crionyk 6yna nidmeepdxeHa daHumu "H SIMP ma mac-
criekmpockonii. [rs o0epxaHux crionyk y criekmpax 'H SIMP criocmepizaembcsi cugHar rnpomoHy mi-
asorny 6ins 7.62-7.67 m.y., 0ns 1-ankin-5-memun-6-(2-memuri-1,3-mia3orn-4-in)-3-gpeHinmieHo[2, 3-d]
nipumiduH-2,4(1H,3H)-0ioHie npucymHi cueHanu rnpomoHie MmemureHosux 2pyn y diana3oHi 5.13-
5.21 m.4. Ons 1-6eH3unnoxidHux ma npu 4.78-4.82 m.4. 0ns cronyk i3 auemamiOHUM ¢hpazMeH-
mom, 011 OCMaHHIX Makox xapakmepHi 4imki cuegHanu npomodie NH e diana3oHi 9.68-10.41 m.u.
5-Memun-6-(2-memuri-1,3-mia3orn-4-in)-3-gpeHinmieHo[2, 3-dJnipumiduH-2,4(1H,3H)-0ioH susisug 3Hauy-
Hy aHmMuUMIKpobHy akmueHicmb, siKka rnepesuujurna ripernapamu riopieHsIHHS MempoHiGa3on1 ma cmperi-
moMmiyuH o siOHoweHHI 0o wmamy Staphylococcus aureus, maKkox 8iH roka3as rMmoMipHy rnpuzHivy-
roqy akmueHicme 0o pocmy Pseudomonas aeruginosa ma epubie Candida albicans. AHMumikpobHa
akmueHicmb 1-ankin-5-memun-6-(2-memuri-1,3-mia3orn-4-in)-3-¢peHinmieHo[2, 3-d]nipumioun-2,4(1H,
3H)-dioHie nocmynaembcsi akmugHOCMI CrIONyKU i3 He3aMilyeHUM ronoxeHHsam 1; Halbinbwy ak-
musHicmb y uboMmy psady rpossuna criofyka, sska micmums 4-memunbeH3usibHUl 3aMiCHUK y roJ1o-
XKeHHi 1; goHa nomipHo nipuzHidye picm Staphylococcus aureus ma Candida albicans.

CWHTE3 U MPOTUBOMUKPOBHAA AKTUBHOCTb 5-METWUI-6-(2-METWI1-1,3-TUA3011-4-UIN)-
3-PEHUNTUEHOI[2,3-d]MTUPUMUONH-2,4(1H,3H)-ANOHOB

C.B.Bnacoe, T.[1.0conod4yeHko, C.H.KoeaneHko, B.I1.YepHbix

Knroueenie crioga: muogeH; nupuMuduH; ankumnuposaHue, muasos

lNymem peakyuu 3-gpeHusn-6-(a-bpomauemurn)-5-memunmueHo[2,3-dJnupumuduH-2,4(1H,3H)-0uoHa
¢ muoayemamudom nosny4yeH 5-memun-6-(2-memur-1,3-mua3son-4-un)-3-cbeHunmueHo[2, 3-dJnupu-
MuduH-2,4(1H,3H)-0uoH, komopsbil 8 danbHelwem MoOupuyUpOo8asiu ¢ MOMOWbIO ankuauposaHusi
rnonoxeHusi 1 6eH3unxmnopudamu u xropayemamudamu. Cmpykmypa nosyYeHHbIx coeduHeHud bbina
rnodmeepxx0eHa 0aHHbIMuU "H SAMP u macc-cnekmpockonuu. st nofy4YeHHbIX cCOeOUHEHUU 8 CrieKkm-
pax 'H SAMP Habntodaemcsi cueHan npomoHa muasona npu 7.62-7.67 m.0., 0ns 1-ankun-5-memur-
6-(2-memurn-1,3-muason-4-un)-3-cbeHunmueHo[2, 3-djnupumuduH-2,4(1H,3H)-duoHos npucymcmey-
rom cuzHarsbl PoMmMoHO8 MemusieHo8bIX apyrnn 8 duana3oHe 5.13-5.21 m.0. dnsa 1-6eH3un npous-
800HbIX U npu 4.78-4.82 m.0. dnsi coeduHeHuUl ¢ auemamudHbIM hppacMeHmMomM, O HUX makxe
XapakmepHbl Yemkue cueHarbkl npomoHoe NH e duana3oHe 9.68-10.41 m.0. 5-Memun-6-(2-memuri-
1,3-mua3son-4-un)-3-cpeHunmueHo|2, 3-djnupumuduH-2,4(1H,3H)-O0uoH nposieus 3Ha4umersnbHy npo-
muBOMUKPOBHY0 akmueHOCMb, Komopasi rpesbicusia rnpenapamsl CpagHeHUsI MempoHuUdason u
cmpenmoMUyUH rno OmHoOWeHuUr K wmammy Staphylococcus aureus, makxe OH riokasas yMepeH-
Hyto nodaensrwyro akmugHocms pocma Pseudomonas aeruginosa u epubosg Candida albicans.
lMpomusomukpobHasi akmueHocmb 1-ankun-5-memus-6-(2-memuri-1,3-mua3orn-4-ur)-3-cheHunmueHo
[2,3-d]nupumudur-2,4(1H,3H)-0uoHo8 ycmynaem akmugHOCMU COEOUHEHUS C He3aMeW,eHHbIM r10-
noxeHuem 1; HaUbObWYHO aKMUBHOCMb 8 3MOM pPsdy MPOos8UIIO COeOUHEHUE, KOmopoe codepxum
4-memunbeH3usbHbIU 3amMecmumerb 8 rnosiokeHUU 1; OHO yMepeHHO yaHemaem pocm Staphylococcus
aureus u Candida albicans.



