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ABSTRACT

4-Aminopyrimidine-5-carbonitrile (1) underwent facile condensation with various aromatic acid
derivatives in the presence of 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimidehydrochloride
(EDC.HCI) and small catalytic amount of TEA afforded corresponding substituted-N-(5-
cyanopyrimidin-4-yl)benzamide derivatives 3a-j. They were characterized by IR, *H, NMR and
Mass spectral data. All the compounds were screened for anti-microbial, anti-oxidant activities.

Key words: SubstitutedN-(5-cyanopyrimidin-4-yl)benzamide, spectral anaysnti-microbial
activity, anti oxidant.

INTRODUCTION

Heterocyclic chemistry is a very important brandhooganic chemistry accounting for about
30% of modern publications. Of the wide variety heterocyclic systems known today, the
nitrogen heterocycles are of great importance ay Hre present in nucleic acids, vitamins,
proteins and other biologically important moleculaystems. Among different nitrogen
heterocycles, the pyrimidine ring system is verypamant since several of its derivatives have
been found to be medicinally useful. Recently theme been an increased demand for various
types of pyrimidines and pyrimidine derivativessed pyrimidinone derivatives have attracted
the attention of numerous researchers over manysydae to their important biological
activities. It has been proved that some thesadmtelic compounds are effective as inhibitors
of inflammatory mediators in intact céilsanti-tuberculosfsand human entero virtisThey also
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show inhibitory activity towards both tubulin polgmization and cyclin-dependent kinase
prompted by these claims in continuing our synthstudies on bioactive heterocycleg-
(phosphonomethoxy) alkyl derivatives of purine apgrimidine bases-acyclic nucleoside
phosphonates (ANPS)-Posses significant antivirdl@ostatic activit)

The nitrogen atom of the amide donates its lone gdectronics to C-N bond, both
nucleophilicity of nitrogen and electrophilicity afarbonyl are hence decreased. There are
several ways to activate the amide functional griougpe literature. In the presence of a suitable
nucleophile, a variety of compounds such as pipies], carboxylic acid derivativésand
pyrimidines were thus constructed via this electrophilic aatiiwn of amide path way.

EXPERIMENTAL SECTION

The IR spectra were recorded in KBr discsma in cm’) on Perkin-Elmer FT-IR
spectrophotometer. THel-NMR spectra were recorded at 300 MHz with a Brukeance DPX
300 instrument. Mass spectra under electron impantitions (El) were recorded at 70 ev
ionizing voltage with a VG Prospec instrument alnel presented as m/z (% rel int.). Elemental
analyses (C, N, H) results were found to be in gagieement with the calculated values.
Melting points were determined with Thomas Hooveeltmg point apparatus and are
uncorrected. TLC monitored all reactions and pusitthe synthesized compounds.

General procedure for the preparation ofSubstituted-N-(5-cyanopyrimidin-4-yl)benzamide
derivatives (3a-j):

A solution of respective aromatic substituted acdsj (1.1mmol) in DCM was added to a
stirred solution of 4-Aminopyrimidine-5-carbonitil(1) (Immol) in the presence of 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimidehydrochide(EDC.HCI) (1.5mmol) and catalytic
amount of dry TEA in a cool condition. After compbs of the addition, stirring was continued
for 4-6 h and the progress of the reaction was taoed by TLC. The reaction mixture was
filtered, washed with NaHC{3solution and filtrated under reduced pressureetdfe solid. The
solid was recrystallization from ethanol.

N-(5-Cyanopyrimidin-4-yl)benzamide 3a: Yield was found to be 88%, mp 165-166°C. IR (KBr)
cm™: 3312 (NH), 2226 (CN), 1679 (C=0), 1574 (C=KB. NMR (CDCk), 8, ppm: 7.5-8.0 (m,
5H Ar-H), 8.61 (s,1H, NH), 9.0 (s, 1H), 9.17 (s,)1HMass spectrum, m/z: 225 (M+1nal.
Calculated. For GHgN,O: C, 64.28; H, 3.60; N, 24.99. Found, %: C, 641223.56; N, 24.95.

N-(5-Cyanopyrimidin-4-yl)-2-methylbenzamide 3b: Yield was found to be 83%, mp 203-204°C.
IR (KBr) cmi*; 3320(NH), 2228 (CN), 1680 (C=0), 1578(C=NH NMR (CDCkL), &, ppm:
2.6(s, 3H, CH) 7.3-7.68 (m, 4H, Ar-H), 8.30(s, 1H, NH), 8.98(s, )1H9.11(s,1H). Mass
spectrum, m/z: 239 (M+I).Anal. Calculated. For @H;oN4O: C, 65.54; H, 4.23; N, 23.52.
Found, %: C, 65.510H, 4.18; N, 23.48.

N-(5-Cyanopyrimidin-4-yl)-4-methylbenzamide 3¢ Yield was found to be 84%, mp 251-252°C.

IR (KBr) cm™ 3292 (NH), 2237 (CN), 1675 (C=0), 1581 (C=Nj NMR (CDCk), 8, ppm:
2.25 (s, 3H, Ch), 7.37-7.4 (d, 2H), 7.81-7.90 (d, 2H), 8.58 (s,NH), 8.99 (s, 1H, NH), 9.16
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(s, 1H). Mass spectrum, m/z: 239 (M+Ahal. Calculated. For GH10N4O: C, 65.54; H, 4.23; N,
23.52. Found, %: C, 65.50; H, 4.19; N, 23.48.

N-(5-Cyanopyrimidin-4-yl)-4-nitrobenzamide 3d: Yield was found to be 79%, mp 225-226°C.
IR (KBr) cm™: 3279 (NH), 2234 (CN), 1678 (C=0), 1582 (C=Rtt NMR (CDCk), 8, ppm:
8.19-8.21(d, 2H), 8.41-8.50 (d, 2H), 8.77(s, 1H,)NBL12(s, 1H), 9.2(s, 1H). Mass spectrum,
m/z: 270 (M+1).Anal. Calculated. For GH;NsO3: C, 53.54; H, 2.62; N, 26.01. Found, %: C,
53.50; H, 2.57; N, 25.98.

4-Chloro-N-(5-cyanopyrimidin-4-yl)benzamide 3e: Yield was found to be 90%, mp 238-239°C.
IR (KBr) cm™: 3298 (NH), 2229 (CN), 1676 (C=0), 1580 (C=Rtt NMR (CDCk), 8, ppm:
7.5-7.6 (d, 2H), 7.85-7.99 (d, 2H), 8.6 (s, 1H, NB)O (s, 1H), 9.15 (s, 1H). Mass spectrum,
m/z: 259 (M+1). Anal. Calculated. For GH-CIN4O: C, 55.72; H, 2.73; N, 21.66. Found, %: C,
55.69; H, 2.70; N, 21.61.

4-Bromo-N-(5-cyanopyrimidin-4-yl)benzamide 3f: Yield was found to be 81%, mp 224-225°C.
IR (KBr) cm™: 3316 (NH), 2235 (CN), 1676 (C=0), 1579 (C=NH NMR (CDCk), &, ppm:
7.38-7.44 (d, 2H), 7.76-7.82 (d, 2H), 8.62 (s, MH), 8.95 (s, 1H), 9.10 (s, 1H). Mass
spectrum, m/z: 304 (M+I).Anal. Calculated. For GH/,BrN4O: C, 47.55; H, 2.33; N, 18.48.
Found, %: C, 47.53; H, 2.35; N, 18.44.

N-(5-Cyanopyrimidin-4-yl)-4-methoxybenzamide 3g: Yield was found to be 83%, mp 202-
203°C. IR (KBr) cni: 3302 (NH), 2236 (CN), 1679 (C=0), 1584 (C=RHl NMR (CDCL), &,
ppm: 4.05 (s, 3H), 7.40-7.44 (d, 2H), 7.9-7.942H), 8.6 (s, 1H, NH), 9.0 (s, 1H), 9.15 (s, 1H).
Mass spectrum, m/z: 255 (M+1)Anal. Calculated. For GH1oN4O,: C, 61.41; H, 3.96; N,
22.04. Found, %: C, 61.37; H, 3.89; N, 22.09.

4-Chloro-N-(5-cyanopyrimidin-4-yl)-2-methylbenzamide 3h: Yield was found to be 85%, mp
235-236°C. IR (KBr) cnt: 3312 (NH), 2234 (CN), 1686 (C=0), 1589 (C=N)H NMR
(CDCl), 8, ppm: 2.65 (s, 3H), 7.42-7.68 (m, 3H), 8.70 (s, N#), 9.10 (s, 1H), 9.21 (s, 1H).
Mass spectrum, m/z: 273 (M+1)Anal. Calculated. For GHgCIN4O: C, 57.26; H, 3.33; N,
20.55. Found, %: C, 57.29; H, 3.30; N, 20.51.

4-Bromo-N-(5-cyanopyrimidin-4-yl)-2-methylbenzamide 3i: Yield was found to be 86%, mp
252-253°C. IR (KBr) cnt: 3326 (NH), 2215 (CN), 1676 (C=0), 1582 (C=N)}H NMR
(CDCl), 8, ppm: 2.55 (s, 3H), 7.34-7.59 (m, 3H), 8.62 (s, N#), 9.05 (s, 1H), 9.12 (s, 1H).
Mass spectrum, m/z: 318 (M+1)Anal. Calculated. For GHoBrN4O: C, 49.23; H, 2.86; N,
17.67. Found, %: C, 49.25; H, 2.79; N, 17.69.

N-(5-Cyanopyrimidin-4-yl)-3-methoxybenzamide 3j:  Yield was found to be 89%, mp 244-
245°C. IR (KBr) cm': 3319 (NH), 2235 (CN), 1678 (C=0), 1581 (C=NH NMR (CDCk), §,
ppm: 3.98 (s, 3H), 7.35-7.65 (m, 4H), 8.45 (s, ™), 8.85 (s, 1H), 9.05 (s, 1H). Mass
spectrum, m/z: 255 (M+1).Anal. Calculated. For GH10N4O2: C, 61.41; H, 3.96; N, 22.04.
Found, %: C, 61.38; H, 3.98; N, 22.12.
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Antimicrobial Testing
The compound &) was tested for in vitro antimicrobial activity &to different concentrations
100 and 200/ug per disc. The antibacterial actwi@g screened agairf@aphylococcus aureus,
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Bacillus subtilis (Gram-positive bacteria) arféroteus vulgaris, Klebsiella pneumoniae (Gram-
nagative bacteria) on nutrient agar plates atGr 24 hrs using chloramphenicol as reference.
The compounds were also evaluated for their argductivity againstAspergillus niger and
Pencillium chrysogenium using fluconazol@as standard drug. The fungi cultures were grown on
potato dextrose agar (PDA) medium at%5 The spore suspension was adjusted fopbes
ml™ at an mg mt concentration by the Vincent and Vincent method.

Table 1. Antibacterial Activity of the Target Compounds 3a-j

Compound Concentration — Zone .Of inhibition (mm) - -
Gram-positive bacteria Gram-negative bacteria
(1g) S.aureus B.subtilis P.vulgaris | K.pneumoniae
3a 100 19 21 17 18
200 26 26 21 23
3b 100 29 32 31 33
200 36 39 41 38
3 100 24 22 21 23
¢ 200 31 25 24 29
3d 100 12 11 14 11
200 13 14 19 17
36 100 31 27 24 27
200 36 31 28 27
af 100 25 26 19 22
200 31 32 26 25
3g 100 11 13 13 14
200 15 11 16 18
3h 100 11 12 11 11
200 15 18 12 14
3 100 28 31 22 21
! 200 33 34 25 23
3 100 23 23 20 22
200 33 29 23 27
Chloramphenicol 100 35 38 40 42
200 39 41 44 45
*c=100ug/ m;* c= 200 ug/ ml
Table 2. Antifungal Activity* of the Target Compounds 3a-j
Compound Concentration Zone of Inhibition (mm)
(ug/ml) A.niger P.chrysogenium
3a 100 25 20
200 26 26
100 12 14
3b 200 20 17
3¢ 100 27 25
200 32 30
100 32 15
3d 200 38 19
36 100 12 26
200 19 29
3f 100 25 30
200 27 32
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2 100 30 26
9 200 34 28
100 14 16

3h 200 21 18

5 100 30 28
200 38 34

o 100 32 34

4 200 36 36
Fluconazole 100 38 42
200 42 44

*c=100ug/ m;* c= 200 ug/ ml

Antioxidant Testing: The compound8a-j is tested for antioxidant property by nitric oxialed
DPPH methods.

Assay for Nitric Oxide (NO) Scavenging Activity

Sodium nitroprusside (5uM) in phosphate buffer pHl Tvas incubated with 100 puM
concentration of test compounds dissolved in aablét solvent (methanol) and tubes were
incubated at 2% for 120 min. Control experiment was conductethweiqual amount of solvent
in an identical manner. At intervals 0.5 ml of ibation solution was taken and diluted with 0.5
ml of griess reagent (1% sulfanilamide, 0.N#aphthylethylenediamine dihydrochloride and
2% o-phosphoric acid dissolved in distilled water). Tdtesorbance of the chromophore formed
during diazotization of nitrite with sulfanilamidend subsequertl-naphthylethylenediamine
dihydrochloride was read at 546 nm.

TABLE 3: Antioxidant Activity* of the Target Compo unds 3a-j

% Inhibition at 100 uM

Compound Nitric oxide method DPPH method
3a 80.15 84.74
3b 30.25 38.12
3c 89.14 93.65
3d 24.21 27.75
3e 72.23 70.25
3f 79.10 76.85
39 22.25 35.22
3h 25.78 24.15
3i 72.14 73.05
3j 94.20 92.35

* ¢ = 100 uM
Reduction of 1,1-diphenyl-2-picrylhydrazyl (DPPH) Fee Radical (DPPH Method)
The nitrogen centered stable free radical DPPHofftas been used to characterize antioxidants.
It is reversibly reduced and the odd electron e EHPPH free radical gives a strong absorption
maximum at 517 nm, which is purple in color. Thisogerty makes it suitable for
spectrophotometric studies. A radical scavengingiosimdant reacts with DPPH stable free
radical and converts intol,1-diphenyl-2-picrylhydree. The resulting decolorization is
stoichiometric with respect to the number of eletsr captured. The change in the absorbance
produced in this reaction has been used to measui@idant properties. The solutions of test
compounds (100 uM) were added to DPPH (100 puM)tlarel. The tubes were kept at an

30



C. Venkata Raoet al J. Chem. Pharm. Res,, 2010, 2(3): 25-32

ambient temperature for 25 minutes and the absoebalas measured at 517 nm. The difference
between the test and the control experiments wkentand expressed as the percentage
scavenging of the DPPH radical.

RESULTS AND DISCUSSION

The results of the compounds of preliminary antniial testing are shown in Tables-1 and 2.
The results revealed that the inhibitory activigaimst Gram-positive bacteria was higher than
Gram-negative bacteria. The pyrimidine derivati8és3g,and3h were displayed least activity.
The compound$8a, 3b, 3c, 3e, 3f, 3iand3j showed excellent activity against Gram-positive
bacteria (inhibitory zone>25mm) and good activigaimst Gram negative bacteria (inhibitory
zone>20mm). All the test compoun@s, 3c, 3d, 3f, 3g, 3and 3j excellent activity and
compounds3b, 3eand 3 exhibited moderate activity when compared to tfastandard drug
fluconazole at the same concentration as the tagsdgainsfspergillus niger. Compound$a,

3c, 3e, 3f, 3g, 3i and 3gxcellent activity and compoun@b, 3d and 3h exhibited moderate
activity when compared to that of standard drugdhazole at the same concentration as the test
drugs againsPencillium chrysogenium (Table 1 & 2). The compounda, 3c, 3e, 3f, 3iand 3]
exhibited high antioxidant property and compouBds3d, 3g, 3hexhibited moderate activity in
bothNitric Oxide andDPPH methods at 100 uM concentration (Table 3).
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