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SYNTHESIS AND ANTI-MICROBIAL ACTIVITY OF
SOME NEW PYRIMIDINE DERIVATIVES
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Summary

Some new pyrimidine derivatives were synthesized by reacting chalcones of 2-acetyl
thiophene with guanidine hydrochloride in the presence of alcohol. The synthesized
compounds were identified by spectral data and screened for antimicrobial activity. Some of
these compounds showed moderate to considerable antimicrobial activity.
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Introduction

Compounds with pyrimidine structures are known to possess antimicrobial? anti-
inflammatory’, cytotoxic,*” anti-cancer activities®’. In the present study some new
pyrimidine derivatives (1 to 5) have been synthesized by the reaction of chalcones of 2-acetyl
thiophene and guanidine hydrochloride. The structures of the various synthesized compounds
are assigned on the basis of elemental analysis, IR and 'H NMR spectral data. These

compounds were also screened for their anti-inflammatory activity.

Experimental

Melting points were determined on a capillary melting point apparatus and are
uncorrected. 'H NMR spectra was recorded in the indicated solvent on Bruker WM 400 MHz
spectrometer with TMS as internal standard. Infrared spectra were recorded in KBr on
Perkin-Elmer AC-1 spectrophotometer. Microanalyses were performed on Carlo Erba EA-
1108 element analyzer and were within the + 0.5% of the theoretical values. Column
chromatography was performed on silica gel (Merck, 60-120 mesh).

General procedure for the preparation of pyrimidine derivatives (1-5)

A mixture of chalcones of 2-acetyl thiophene (0.001 mol) and guanidine hydrochloride
(500 mg) in absolute ethanol (10 ml) were reflexed on a waterbath for 6 hours. The solvent
was completely evaporated and the residue was poured into ice cold water. The precipitated
solid was collected by filtration and crystallized from suitable solvent to give the pyrimidine
derivative.
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Scheme 1 : Synthesis of some new pyrimidine derivatives

Table 1. Physical data of compounds (1-5)

Elemental analyses (%)

I C H N
é MLF M.P Yield

M o oz T oz T oE
O S & & £ & £

(1) | C7Hi7O3SN3 150 72 41.46 4145 4146 4139 972 9.8l
(2) | CisH16SN4 120 76  42.10 42.16 42.10 42.08 14.10 14.14
) | CisHisN3SO, 143 82 6139 6134 483 479 1342 1341
4) | CisHi0OoNgS 232 76 5793 5637 344 335 1655 16.23
(5) | CizHioN4S 198 64 6147 61.41 396 393 22.05 22.04
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Table 2. Spectral data of the compounds (1-5)

IR (KBr, cm™) "H NMR (CDCl;, ppm)

Compound

(1) 3361 (-NH,), 1601 (C=N),  5.22 (2H, brs, —~NH,),

1572 (C=C), 3.91-3.99 (9H, S, =3X-OCH3),
1119 (-OCHj3), 7.17 (1H, m, C—4''-H),
704 (C-S). 7.80 (1H, d, C-5""-H), 7.50 (1H, d, C-3''-H),

7.29 (2H, S, C-2'-H, C-6'-H),
7.30 (1H, S, C-5—H).
(2) 3338 (-NH,), 1633 (C=N),  3.10 (6H, S, -N(CHs),),

1588 (C=C), 5.40 (2H, brs, -NH,), 7.15 (1H, m, C—4'", H),
1185 (-N(CHs),), 8.01 (2H, d, C-3'-H, C-5'-H),
660 (C-S). 6.75 (2H, d, C-2'-H, C-6'-H),

7.79 (1H, d, C-5""-H), 7.48 91H, d, C-3"'-H),
7.28 (1H, S, C—5-H).
(3) 3414 (-NH,), 1641 (C=N),  3.94 (3H, S,C-3-OCHs),

1519 (C=C), 3.99 (3H, S, C—4—OCHs),
1145 (-OCHj), 5.23 (2H, brs, NH), 6.95 (1H, d, Ar—H),
735 (C-S). 7.13 (1H, t, Ar—H), 7.15 (1H, S, Ar—H),

7.31 (2H, S, C-5-H), 7.47 (1H, d, Ar-H),
7.60 (1H, d, Ar—H), 7.68 (1H, d, Ar-H).
(4) 3413 (-NH,), 1605 (C=N),  5.26 (2H, brs, NH,), 7.17 (1H, m, Ar—H),
1344 (C=0), 688 (N=0). 7.38 (1H, S, C-5-H), 7.52 (1H, d, Ar-H),
7.81 (1H, d, Ar—H), 8.20 (2H, d, Ar-H),
8.33 (2H, d, Ar—H).
(5) 3335 (-NHa), 1635 (C=N),  5.22 (2H, brs, NH>), 7.16 (1H, m, Ar—H),
1570 (C=C), 630 (C-S). 7.38 (1H, S, C-5-H), 7.51 (1H, d, Ar-H),
7.80 (1H, d, Ar—H), 7.90 (2H, d, Ar—H),
8.76 (2H, d, Ar—H).

Antimicrobial activity

Cup plate method™ using Mueller-Hinton agar medium was employed to study the
preliminary antibacterial activity of (1-5) against B. pumilis, B. substilis, E. coli and P.
vulgaris. The agar medium was purchased from Hi media Laboratories Ltd., Mumbai, India.
Preparation of nutrient broth, subculture, base layer medium, agar medium and peptone water
was done as per the standard procedure. Each test compound (5 mg) was dissolved in 5 mL of
dimethyl sulfoxide (1000 pg/mL). Volumes of 0.05 mL and 0.1 mL of each compound were
used for testing.
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Table 3. Antibacterial activity of the compounds (1-5)

Zone of inhibition (in mm)

B. substilis B. pumilis  E. coli  P. vulgaris
0.05 0.1 0.05 0.1 0.05 0.1 0.05 0.1
mL mL mL mL mL mL mL mL
Standard 28 33 31 32 25 27 28 31

Compound

Control - - - - - - - -
1 17 20 13 15 12 21 15 20
2 15 17 13 14 12 20 12 18
3 15 16 12 14 13 19 12 20
4 14 19 11 12 10 13 12 18
5 16 19 14 15 13 21 14 20

Control : (Dimethyl sulfoxide), Standard (Benzyl penicillin)

Table 4. Anti-fungal activity of the compounds (1-5)

Zone of inhibition (in mm)

A.niger P.Crysogenium
0.05 0.1 0.05 0.1
mL mL mL mL
Standard 25 28 23 27

Compound

Control - - - -
1 16 18 15 18
2 10 14 11 13
3 12 14 11 13
4 12 14 11 13
5 16 17 14 17

Control : (Dimethyl sulfoxide), Standard (Fluconozole)

Same cup plate method using PDA medium was employed to study the preliminary
antifungal activity of (1-5) against 4. niger and P. crysogenium. The PDA medium was
purchased from Hi media Laboratories Ltd., Mumbai, India. Preparation of nutrient broth,
subculture, base layer medium and PDA medium was done as per the standard procedure.
Each test compound (5 mg) was dissolved in 5 mL of dimethyl sulfoxide (1000 pg/mL).
Volumes of 0.05 mL and 0.1 mL of each compound were used for testing.

The cups each of 9 mm diameter were made by scooping out medium with a sterilized
cork borer in a petri dish, which was streaked with the organisms. The solutions of each test
compound (0.05 and 0.1 mL) were added separately in the cups and petri dishes and were
subsequently incubated. Benzyl penicillin and fluconazole were used as standard reference
drugs (200 and 500 pg/mL, respectively) and dimethyl sulphoxide as a control, which did not
reveal any inhibition. Zone of inhibition produced by each compound was measured in mm
and the results are presented in Tables 3 and 4.
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Results and Conclusions

Antibacterial activity

The screening results revealed that the compounds (1-5) showed significant antibacterial
activity at both 0.05 mL abd 0.1 mL concentration levels when compare with standard drug
benzyl penicillin. It was found that compound 1 and 5 showed maximum activity. It is
interesting to note that compound 1 and 5 is having dichloro and fluoro groups as
pharmacophores respectively.

Antifungal activity

The screening results revealed that the compounds (1-5) showed significant antifungal
activity at both 0.05 mL and 0.1 mL concentration levels when compared with standard drug
fluconazol. In particular compounds 1 and 5 possessed maximum activity which may be due
to the presence of dichloro and fluoro as pharmacophores respectively.
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