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Several substituted carboxamido pyrimidine derivatives (3a-g) were synthesized by conventional methodology.
Structure of different substituted pyrimidines characterized by IR, lH—NMR, Mass and elemental analysis (C, H, N).
Furthermore, these substituted pyrimidines were screened for their different biologically activity viz. antibacterial,

ABSTRACT

antifungal, insecticidal and anthelmintic activities. Some substituted pyrimidines displayed significant biological

potential under applied pharmacological conditions.
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INTRODUCTION

Among the various problems of society, two major
problems have a common approach to every community of
every place. These two problems are health and food under
the circumstances of covid 19. These two are directly
proportional to each other as good food nourish the body
well. But drug resistance and food will be a big challenge in
coming days. By 2050, rate of population growth is expected
to be raised up to 10 billion then food production rate will
also face new challenges to meet this challenge (Ganie et al.,
2020; Hickey et al., 2019; FAO, 2020). Problems of
microbes, weed (FAO, 2020; Adetunji et al., 2019), insect,
will be severe and it results in higher consumption of
antimicrobials, herbicides and insecticides. More uses of
chemicals viz. antimicrobials, pesticides, insecticides and
herbicides influenced drug resistance (Pannell et al., 2017;
IACG, 2019; Varadraj et al., 2018), lower nutrition value of
crops, contamination (Pussemier et al., 2006; Baker et al.,
2002), poor production of crops (Brun et al., 2020), direct or
indirect loss of fertility of soils and at last not least it results
into higher crop cultivation cost (Bahadur et al., 2015).
Among the all-life threatening issues antimicrobial drug
resistance is the big life health issue (AMR, 2021). Recurrent
designing of novel synthetic drug is the only way to
overcome of it (Kumar et al., 2003; Panwar et al., 2006;
Panwar et al., 2011; Panwar et al., 2011; Panwar et al., 2012;
Panwar et al., 2013). Substituted triazoles recognised for
their antimycobacterial (Ashok et al., 2018; Pogaku et al.,

2019), antiproliferative (Pogaku et al., 2019), antitubercular
(Phatak er al., 2019; Shaikh er al., 2015), antimicrobial
(Ashok et al., 2018; Strzelecka and Swiatek, 2021; Demirbas
et al., 2009; Bayrak et al., 2009), anti-inflammatory (Li et
al., 2020), analgesic (Khanage et al., 2013), antidiabetic
(Hichri et al., 2019), anticonvulsant (Kapron et al., 2020).
Since last few decades several pyrimidine derivatives were
reported to have wide clinical and pharmacological
applications viz. antibacterial (Kompis and Wick, 1977;
Sharma et al., 2004; Roth and Chegg, 1982), antifolates
(Werkheiser, 1961), antiviral (Balzarini and McGuigan,
2002), anticancer (Coe et al., 1996), antidaibetic (Lee et al.,
2005). Above literature review impelled us to design some
novel heterocyclics by combining triazoles, pyrimidines and
furthermore they were pharmacological evaluated for their
antibacterial, antifungal, insecticidal, anthelmintic activities.

MATERIALS AND METHODS
Experimental

Melting points of synthesised target derivatives 3a-g
determined in open glass capillaries by using thermonic
melting points apparatus and are uncorrected. Silica gel G
coated plates were used to analyse homogeneity of the newly
prepared pyrimidines and spots were located by using iodine
chamber. C, H, N elements were detected by Heraeus CHN
rapid analyser. Results ranged within the + 0.4 % of
theoretical values. Infrared spectral analysis done by Perkin
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Elmer system 2000 FTIR spectrometer while 'H NMR
spectra on Bruker DPX 200 using TMS as internal standard.

PHARMACOLOGICAL EVALUATION
Antimicrobial evaluation

Substituted 6-carboxamidopyrimidines (3a-g) were
tested for preliminary antibacterial and antifungal activity by
disk diffusion method (Cruickshank et al., 1975, Collins, A.
H., 1976) against the particular strains of bacteria and fungi.
During screening used bacterial and fungal strains were
Staphylococcus  aureus, Escherichia coli, Klebsiella
pneumoniae and Aspergillus fumigatus (plant isolate),
Candida crusei and Candida glabrata respectively.
Whatmann no.1 filter paper was used in making of disks of
size of 6.25 mm in diameter by punching. Batches of 100
disks were dispensed to each screw-capped bottle which was
sterilized by dry heating at 140 °C for an hour. Solutions of
6-carboxamidopyrimidines were prepared in DMF solvent.
The incubation performed at 37 °C for 24 h. Standard drugs
ampicillin trihydrate and fluconazole were used in
preliminary antimicrobial testing. During antimicrobial
testing solvent and growth controls were kept and zones of
inhibition were noted in mm. The bacterial as well as fungal
inhibitory zones (mm) of targeted substituted 6-
carboxamidopyrimidines recorded in Table 1. During
antifungal activity sabouraud’s agar media prepared by
liquefying peptone (1 g), D-glucose (4 g) and agar (2 g) in
distilled water (100 ml) and pH was adjusted to 5.7. Normal
saline was used to make a suspension of the spore of fungal
strain for lawing. Selected fungal strains transferred to 3 ml
saline to get a suspension of the corresponding species. Agar
media (20 ml) was poured into each petri dish. Excess
suspension was decanted and the plates were dried in the
incubator at 37 °C for 1 h. Agar punch well were made and
labelled also. A control was also prepared in triplicate and
maintained at 37 °C for 3—4 days.

Insecticidal study

Insecticidal activity of substituted 6-
carboxamidopyrimidines was performed on Periplaneta
americana. Two doses were selected for insecticidal activity
i.e., 1% and 2% in acetone. Acetone solutions of the
substituted 6-carboxamidopyrimidines (2a-g & 3a-g) were
injected in between 4th and 5th abdominal segment on the
ventral side of the body of P. americana with the help of
micro syringe. Death time of cockroaches was recorded as
knock down (KD) value. All insecticidal activity was equaled
with standard cypermethrin drug used. Death time was
considered when the antennae of P. americana were
motionless, the appendages shrunken and folded towards the
ventral side and cockroach lay dorsally (Chaudhary et al.,
2014) (Table-2).

Anthelmintic activity

Indian adult earthworms (Pheretima posthuma) were
used for the anthelmintic activity which were collected from
moist soil, washed with normal saline to remove all stacked
faecal matter over the surfaces. Prepared substituted
pyrimidine derivatives 2a-g & 3a-gwere dissolved in the least
amount of DMF and the volume adjusted to 10 ml with saline
water. All the solutions of synthesized pyrimidines and drugs
solutions were freshly prepared. Albendazole was used as
reference drug. Different groups of six earthworms released
into desired formulations after the paralytic and lethal time

noted. Paralysis and death time of individual earthworm was
noted. In activity death was concluded by losing their
motility followed by fading away of their body colour
(Nirmal et al., 2007; Tambe et al., 2006; Vilgar, 1984)
(Table-3).

ORGANIC SYNTHESIS

General method of preparation of 2-amino-5-methyl-N,7-
diphenyl-4,7-dihydro 1,24) triazolo (1,5-a)-6-
carboxamidopyrimidines (2a-g)

A mixture of compound 1 (Gamma et al., 2015) i.e., 3-
0x0-N-phenylbutanamide, 4H-1,2,4-triazole-3,5-diamine
(0.01 mol) and different substituted aromatic aldehydes (0.01
mol) were taken in N, N-DMF and stirred for 30 minutes. A
few drops of conc. hydrochloric acid added to the reaction
mixture and allowed to stir at RT for 1 hr. followed by
refluxing for 4-6 hrs. Progress of reaction routinely checked
by TLC. On completion of reaction excess of solvent distilled
away. Cooled residue poured in ice water, filtered and
triturated with petroleum ether (40-60 °C). Different prepared
substituted pyrimidines were recrystallized by appropriate
solvents.

2a: IR (KBr, vy, cm™): 3400 (N-H), 3110 (C...C of
aromatic ring), 1695 (C=0), 1588 (C=N), 1468 (N-N), 1251
(C-N). '"H NMR (CDCls, § ppm): 10.15 (s, 1H, Ph-NH-CO-),
7.88-7.15 (m, 10H, ArH), 6.50 (s, 2H, -NH,), 5.07 (s, 1H,
CH-Ph), 3.94 (s, 1H, NH), 1.88 (s, 3H, -CH;). MS: (M"*
346.15 at m/z. Anal. calcd. (%) for C;oH3sNgO: C, 65.88; H,
5.24; N, 24.26; found (%): C, 65.90; H, 5.20; N, 24.33.

2b: IR (KBr, vy, cm™): 3410 (N-H), 3105 (C...C of
aromatic ring), 1690 (C=0), 1585 (C=N), 1460 (N-N), 1256
(C-N), 668 (C-Cl). '"H NMR (CDCls, & ppm): 10.04 (s, 1H,
Ph-NH-CO-), 7.80-7.22 (m, 9H, ArH), 6.44 (s, 2H, -NH,),
5.02 (s, 1H, CH-Ph), 3.90 (s, 1H, NH), 1.80 (s, 3H, -CHj).
MS: (M)+ 380.12 at m/z. Anal. calcd. (%) for C;9H;7CINO:
C, 59.92; H, 4.50; N, 22.07; found (%): C, 60.11; H, 4.39; N,
22.30.

2¢: IR (KBr, vy, em™): 3406 (N-H), 3109 (C...C of
aromatic ring), 1682 (C=0), 1580 (C=N), 1466 (N-N), 1255
(C-N), 671 (C-Cl). '"H NMR (CDCl;, & ppm): 10.10 (s, 1H,
Ph-NH-CO-), 7.83-7.17 (m, 9H, ArH), 6.35 (s, 2H, -NH,),
5.00 (s, 1H, CH-Ph), 3.86 (s, 1H, NH), 1.73 (s, 3H, -CHj).
MS: (M)+ 380.12 at m/z. Anal. caled. (%) for C;9H;7CIN¢O:
C, 59.92; H, 4.50; N, 22.07; found (%): C, 59.88; H, 4.61; N,
22.18.

2d: IR (KBr, vy, cm™): 3400 (N-H), 3100 (C...C of
aromatic ring), 1693 (C=0), 1577 (C=N), 1461 (N-N), 1261
(C-N), 657 (C-Cl). '"H NMR (CDCl;, & ppm): 9.93 (s, 1H,
Ph-NH-CO-), 7.77-7.28 (m, 9H, ArH), 6.41 (s, 2H, -NH,),
493 (s, 1H, CH-Ph), 3.97 (s, 1H, NH), 1.78 (s, 3H, -CHj3).
MS: (M)+ 380.12 at m/z. Anal. calcd. (%) for C;9H;7CINO:
C, 59.92; H, 4.50; N, 22.07; found (%): C, 59.95; H, 4.59; N,
22.00.

2e: IR (KBr, Vo, cm™): 3400 (N-H), 3112 (C...C of
aromatic ring), 1700 (C=0), 1592 (C=N), 1458 (N-N), 1261
(C-N). "H NMR (CDCls, & ppm): 11.75 (s, 1H, -OH), 9.68 (s,
1H, Ph-NH-CO-), 7.80-7.22 (m, 9H, ArH), 6.35 (s, 2H, -
NH,), 5.00 (s, 1H, CH-Ph), 3.86 (s, 1H, NH), 1.73 (s, 3H, -
CH;). MS: (M)+ 362.15 at m/z. Anal. calcd. (%) for
CoHsN¢O,: C, 62.97; H, 5.01; N, 23.19; found (%): C,
63.22; H,4.97; N, 22.77.
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2f: IR (KBr, vy, cm™): 3422 (N-H), 3110 (C...C of
aromatic ring), 1690 (C=0), 1586 (C=N), 1461 (N-N), 1257
(C-N). 'H NMR (CDCls, & ppm): 11.61 (s, 1H, -OH), 9.60 (s,
1H, Ph-NH-CO-), 7.71-7.30 (m, 9H, ArH), 6.30 (s, 2H, -
NH,), 5.16 (s, 1H, CH-Ph), 3.98 (s, 1H, NH), 1.52 (s, 3H, -
CH;). MS: (M)+ 362.15 at m/z. Anal. caled. (%) for
CoHgN¢O,: C, 62.97; H, 5.01; N, 23.19; found (%): C,
62.92; H, 5.11; N, 22.93.

2g: IR (KBr, Vi, cm’l): 3410 (N-H), 3120 (C...C of
aromatic ring), 1721 (C=0), 1600 (C=N), 1453 (N-N), 1254
(C-N). '"H NMR (CDCl;, & ppm): 11.50 (s, 1H, -OH), 9.58 (s,
1H, Ph-NH-CO-), 7.86-7.25 (m, 9H, ArH), 6.20 (s, 2H, -
NH,), 4.91 (s, 1H, CH-Ph), 3.91 (s, 1H, NH), 1.70 (s, 3H, -
CH;). MS: (M)+ 362.15 at m/z. Anal. caled. (%) for
CoHsNO,: C, 62.97; H, 5.01; N, 23.19; found (%): C,
62.88; H, 5.19; N, 22.86.

General method of preparation of 2-(4-Aminopiperidin-1-
yl)-5-methyl-N-phenyl-7-substitutedphenyl-4,7-dihydro
(1,2,4) triazolo (1,5-a)-6-carboxamidopyrimidines (3a-g)

A reaction mixture of compound 2a-g (0.01 mol) and 4-
tetrahydro-2H-pyran-4-amine (0.01 mol) prepared in N, N-
dimethylformamide stirred for 20 minutes at RT followed by
refluxing for 3-5 hr. On completion of reaction, excess of
solvent distilled away under reduced pressure, residue poured
on crushed ice, filtered, washed, dried and recrystallized with
appropriate solvents to yield compounds 3a-g.

3a: IR (KBr, Vya cm™): 3380 (N-H), 3100 (C...C of
aromatic ring), 1682 (C=0), 1580 (C=N), 1473 (N-N), 1240
(C-N). '"H NMR (CDCls, & ppm): 9.90 (s, 1H, Ph-NH-CO-),
7.81-7.16 (m, 10H, ArH), 5.90 (s, 1H, CH-Ph), 4.88 (s, 2H, -
NH,), 3.70 (s, 1H, NH), 2.75-2.53 (t, 9H, -N-CH,-), 1.70 (s,
3H, -CHj). MS: (M)+ 429.23 at m/z. Anal. calcd. (%) for
C,sH»N,O: C, 67.11; H, 6.34; N, 22.83; found (%): C,
66.98; H, 6.24; N, 23.00.

3b: IR (KBr, vy, cm™): 3352 (N-H), 3070 (C...C of
aromatic ring), 1700 (C=0), 1610 (C=N), 1466 (N-N), 1270
(C-N), 678 (C-Cl). '"H NMR (CDCls, & ppm): 9.55 (s, 1H,
Ph-NH-CO-), 7.90-7.39 (m, 9H, ArH), 5.60 (s, 2H, -NH,),
4.75 (s, 1H, CH-Ph), 3.51 (s, 1H, NH), 2.62-2.48 (t, 9H, -N-
CH,-), 1.61 (s, 3H, -CH;). MS: (M"* 463.19 at m/z. Anal.
caled. (%) for CoHyCIN,O: C, 62.13; H, 5.65; N, 21.13;
found (%): C, 61.96; H, 5.55; N, 21.25.

3c: IR (KBTI, Vo, cm™): 3375 (N-H), 3083 (C...C of
aromatic ring), 1690 (C=0), 1594 (C=N), 1458 (N-N), 1261
(C-N), 670 (C-Cl). 'H NMR (CDCl;, & ppm): 9.34 (s, 1H,
Ph-NH-CO-), 7.86-7.21 (m, 9H, ArH), 5.86 (s, 2H, -NH,),
4.64 (s, 1H, CH-Ph), 3.63 (s, 1H, NH), 2.70-2.55 (t, 9H, -N-
CH,-), 1.65 (s, 3H, -CH;). MS: (M"* 463.19 at m/z. Anal.
calcd. (%) for C,yH,sCIN;O: C, 62.13; H, 5.65; N, 21.13;
found (%): C, 62.10; H, 5.56; N, 20.94

3d: IR (KBr, vy, cm™): 3367 (N-H), 3092 (C...C of
aromatic ring), 1688 (C=0), 1602 (C=N), 1471 (N-N), 1257
(C-N), 683 (C-Cl). '"H NMR (CDCls, & ppm): 9.71 (s, 1H,
Ph-NH-CO-), 7.80-7.24 (m, 9H, ArH), 5.74 (s, 2H, -NH,),
4.71 (s, 1H, CH-Ph), 3.60 (s, 1H, NH), 2.75-2.58 (t, 9H, -N-
CH,-), 1.56 (s, 3H, -CH;). MS: (M* 463.19 at m/z. Anal.
caled. (%) for CoHyCIN,O: C, 62.13; H, 5.65; N, 21.13;
found (%): C, 62.04; H, 5.66; N, 21.22
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3e: IR (KBr, vy, cm™): 3371 (N-H), 3088 (C...C of
aromatic ring), 1696 (C=0), 1590 (C=N), 1466 (N-N), 1272
(C-N). '"H NMR (CDCls, & ppm): 10.31 (s, 1H, -OH), 9.43 (s,
1H, Ph-NH-CO-), 7.75-7.20 (m, 9H, ArH), 5.61 (s, 2H, -
NH,), 4.59 (s, 1H, CH-Ph), 3.54 (s, 1H, NH), 2.65-2.45 (t,
9H, -N-CH,-), 1.40 (s, 3H, -CH;). MS: (M’* 445.22 at m/z.
Anal. calcd. (%) for C,4H»7N50,: C, 64.70 H, 6.11; N, 22.01;
found (%): C, 64.87; H, 6.20; N, 22.12.

3f: IR (KBr, Vi, cm™): 3410 (N-H), 3040 (C...C of
aromatic ring), 1732 (C=0), 1615 (C=N), 1475 (N-N), 1291
(C-N). '"H NMR (CDCls, 8 ppm): 10.54 (s, 1H, -OH), 9.54 (s,
1H, Ph-NH-CO-), 7.69-7.23 (m, 9H, ArH), 5.70 (s, 2H, -
NH,), 4.48 (s, 1H, CH-Ph), 3.24 (s, 1H, NH), 2.62-2.40 (t,
9H, -N-CH,-), 1.33 (s, 3H, -CH;). MS: (M’* 445.22 at m/z.
Anal. caled. (%) for C,4H,:N;0,: C, 64.70 H, 6.11; N, 22.01;
found (%): C, 64.55; H, 6.05; N, 22.21.

3g: IR (KBr, vy, cm™): 3388 (N-H), 3111 (C...C of
aromatic ring), 1762 (C=0), 1578 (C=N), 1433 (N-N), 1279
(C-N). "H NMR (CDCl;, & ppm): 10.76 (s, 1H, -OH), 9.41 (s,
1H, Ph-NH-CO-), 7.70-7.35 (m, 9H, ArH), 5.90 (s, 2H, -
NH,), 4.80 (s, 1H, CH-Ph), 3.41 (s, 1H, NH), 2.56-2.36 (t,
9H, -N-CH,-), 1.29 (s, 3H, -CH;). MS: (M* 445.22 at m/z.
Anal. calcd. (%) for C,yH»7N-0,: C, 64.70 H, 6.11; N, 22.01;
found (%): C, 64.77; H, 6.15; N, 21.93.

RESULTS AND DISCUSSION
Chemistry

By using conventional condensation reaction of 3-oxo-
N-phenylbutanamide with 4H-1,2,4-triazole-3,5-diamine and
different substituted aromatic aldehydes yielded compound
2-amino-5-methyl-N,7-diphenyl-4,7-dihydro (1,2,4) triazolo
(1,5-a)-6-carboxamidopyrimidines i.e. 2a-g. Reaction of 2a-g
and 4- tetrahydro-2H-pyran-4-amine 2-(4-Aminopiperidin-1-
yl)-5-methyl-N-phenyl-7-substitutedphenyl-4,7-dihydro
(1,2,4) triazolo (1,5-a)-6-carboxamidopyrimidines (3a-g). All
these pyrimidine mimics were purified by crystallisation and
also column chromatography with appropriate eluents. These
decontaminated target molecules characterised by using
elemental, I.R., mass and '"H-NMR spectral techniques.

Pharmacology

Some 6-substituted carboxamidopyrimidines 2a-g and
3a-g were found to claim significant antibacterial as well as
antifungal spectrum against the elect panel of pathogens.
Among the series of 2a-g compounds; derivative 2b showed
good while 2a went poorest antimicrobial inhibition,
inhibitory property was recorded in order of 2b > 2¢ > 2d >
2e > 2g > 2f > 2a. On the other side in series antimicrobial
spectrum chronicled as 3b > 3c > 3d > 3e > 3f > 3g > 3a. In
the series of 3a-g, compound 3b showed promising inhibition
and 3a weaker potential.

Insecticidal activity of derivatives 2a-g and 3a-g;
compounds 3a-g exhibited better potential while compound
2a was found inactive. Among the 3a-g, 3c was found more
active against the used cockroaches.

During anthelmintic activity of group of compounds 2a-
g, compound 3d showed good but compound 2a claimed no
activity. Among 3a-g, derivative 3d showed significant
potential than that of any other compounds.
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CONCLUSION

In the current study 14 substituted
carboxamidopyrimidines synthesised in optimum amount and
evaluated for different biological activity viz. antibacterial,
antifungal, insecticidal and anthelmintic. Comparative
pharmacological evaluation of these tested compounds
revealed that halogen substitution was more beneficial than
hydroxy substitution.

On the basis of S.AR., piperidinyl substitution
enhanced biological spectrum which was further supported

by halo substitution.  2-chlorosubstitution  bearing
carboxamidopyrimidine derivatives caused better
antimicrobial activity. 3-chlororo substituted

carboxamidopyrimidines displayed remarkable insecticidal
activity. 4-chlororo substituted carboxamidopyrimidines
claimed milder insecticidal activity.

CHC

HN C H NH; Rs R

ZT

ZT

c
DMEF-HCI :

_— =

Ra

2a.
2b.
2c.
2d.
2e.
1.
Zg.

Ry

R, =R,=R;=R,;=R:=H
R,=R;=R,;=Rs=H, R, =Cl,

R;=R;=Ry=R:=H,R,=Cl

R, =R,=R;=Rs=H,R;=Cl

R,=R;=R,=R:= H,R; = OH
R, =R;=R,=R;=H,R,= OH

R, =R,=R,;=Rs=H,R;= OH

3a. Ry=R;=R3=R,=Rs=H
3b. Ry=R3=Ry=Rs=H, R, =Cl,
Je. R;=R3=Ry;=R:=H,R,=Cl

3d. R;=R,=R,=Rs=H,R3=Cl
Je. Ry=R;=R,=R:=H,R;=OH
if. R;=R3;=R,=Rs=H,R,=O0OH
ig. Ry=R,=Ry=Rs=H,R;= OH

Scheme-1
Table 1: Antimicrobial screening data.
Antibacterial activity (mm) Antifungal activity (mm)
Compound S. aureus E.coli K. A. fumigatus C. crusei C. glabrata
pnemoniae
2a. - - - 05 - -
2b. 12 10 14 08 08 06
2c. 10 10 12 06 08 05
2d. 08 06 08 06 - -
2e. 05 08 08 06 - -
2f. 05 05 06 05 - -
2g. 08 08 06 08 - -
3a. - 08 10 08 06 -
3b. 14 16 18 16 12 12
3c. 14 14 16 12 10 08
3d. 12 10 12 10 10 06
3e. 12 14 14 12 10 10
3f. 10 12 10 10 08 08
3g. 08 10 10 08 08 06
Ampicillin trihydrate 16 20 20 - - -
Fluconazole - - - 20 15 15
DMF (control) - - - - - -

-: means no activity
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Table 2: Insecticidal activity at two different concentrations (KD value in min.)

Compound Time (min.)

1% 2%

2a. - -

2b. 14 12

2c. 16 14

2d. 19 14

2e. 18 12

2f. 20 16

2g. 20 17

3a. 20 18

3b. 10 09

3c. 10 07

3d. 14 10

3e. 16 12

3f. 12 10

3g. 14 12
Cypermetrhin 07 05

- : means no activity.

Table 3 : Anthelmintic activity of 2-substituted benzimidazoles against Pheretima posthuma (paralytic and lethal time in min.)

Compound Paralytic Time (min.) Lethal Time (min.)
2a. - -
2b. 14 18
2¢. 15 20
2d. 12 16
2e. 18 22
2f. 20 28
2g. 18 25
3a. 20 30
3b. 12 16
3c. 12 17
3d. 10 14
3e. 14 16
3f. 16 20
3g. 18 25

Abendazole 05 08

- : means no activity.
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