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ABSTRACT:

Chalcones was synthesized by one pot condensation of 1-chloro-(4-tolyloxy) benzene with 1-(4-hydroxylphenyl)
ethanone followed by condensation with various aromatic aldehydes. Synthesized chalcones (3a-3s) were refluxing
with guanidine to vyields various pyrimidine derivatives. Synthesized pyrimidine on treatment with 4-
acetamidobenzene sulfonyl chloride produced N-(4-(N-(4-(4-(4-(4-methoxy phenoxy) phenoxy) phenyl)-6-
phenylpyrimidin-2-yl (salfamoyl) phenyl) acetamide derivatives (B1-B19). All the prepared compounds were
characterized in by 1HNMR, 13CNMR, IR, MASS spectroscopic techniques. Biological evaluation of mention
compounds was also made in terms of gram positive bacteria such as Staphylococcus aureus, Bacillus megaterium and
gram negative bacteria Escherichia coli, Proteus vulgaris.
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Pyrimidines are biologically very significant heterocycles and shows by far

constituents of ribonucleic acid (RNA) and deoxyribonucleic acid (DNA) and
with cytosine7. In addition to this, pyrimidines moiety is also present in many
natural vitamin B1 (thiamine) and many synthetic compounds, such as
barbituric acid® and Veranal® which are used as hypnoticsw.

The presence of Pyrimidine base in cytosine, thymine and uracil, which are

*For Correspondence: the important building units of DNA and RNA, is one possible explanation for

Mikita K. Shah their widespread therapeutic uses. The Pyrimidines shows one of the most
Pacific Academy of Higher Education & active classes of compounds possessing wide spectrum of biological activities
Research University, Udaipur, Rajasthan,

india like significant in vitroactivity against unrelated DNA and RNA, viruses

: including polio herpes viruses, diuretic, antitumor, anti-HIV, and
(www.jpsbr.org) cardiovascular™. The literature survey reveals that a broad range of

pharmacological potency are exhibited by the heterocycles possess
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pyrimidines moiety. In addition to this, differents analogs
detected to
antileishmanialls,

of pyrimidines have been

12-13

. . . 14
possesantibacterial™“ ", antifungal™,

.. 16, . 17 . . 18
anti-inflammatory™, analgesic’’, antihypertensive™,

antipyreticlg, antiviral®®, antidiabetic®, antiallerggiczz,

. 23 . . 24, oL . . 25
anticonvulsant™, antioxidant™, antihistaminic™,

.. 26
herbicidal

pyrimidines derivatives are cited to possess potential

and anticancer activities’” and many of
central nervous system (CNS) depressant properties28
and also act as Ca channel blockers®. Because of wide
range of application we have plane to synthesized
chalcone based pyrimidine moiety N-(4-(N-(4-(4-(4-(4-
methoxy phenoxy) phenoxy) phenyl)-6-phenylpyrimidin-
2-yl (salfamoyl) phenyl) acetamide derivative.

2. METHODS AND MATERIALS
2.1 Chemicals and Reagents

All chemicals used were of laboratory reagent
grade and used without further purification. Various
aldehydes, guanidine, ethanol and sodium hydroxides
were used as received from Merck, Mumbai, India. All
the solvent were used as received from Merck, Mumbai,
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Melting points were determined by open
capillary method and are uncorrected. 'H NMR and *c
NMR spectra were recorded on a Bruker Avance 400
spectrometer operating at 400 MHz for 'H NMR, and 100
MHz for “*C NMR, as solutions in DMSO-d6. Chemical
shifts (d) are expressed in parts per million (ppm) and
referenced to the residual protic solvent. FT-IR spectra
were recorded on Shimadzu FT-IR 8401 spectrometer
using KBr disc, and are expressed in wavenumbers (cm'l).
The mass spectra (ESI-MS) were recorded on Shimadzu
LCMS-2010
Nitrogen were estimated on a PerkinElmer 2400 Series Il
CHNS/O Elemental Analyzer.
monitored by thin-layer chromatography (TLC).

spectrometer. Carbon, Hydrogen and

All the reactions were

2.3 Method of Synthesis

2.3.1  Synthesis of 1-(4-(4-(p-tolyloxy) phenoxy) phenyl)
ethanone

In a 250 ml round bottom flask, 1-chloro-(4-
tolyloxy) benzene (0.1mol) was) and 1-(4-

hydroxylphenyl) ethanone (0.1 mol) dissolved in pyridine
(75 ml) with
temperature below 25°C. After the completion of

constant stirring maintaining the

dissolution the mixture was refluxed for 2 hr. then it was

India.
cooled and poured into crushed ice. Solid was separated
2.2 Experimental by filtration and crystalline from ethanol (Scheme 1).
CH
—_—
SO0 e
COCH;,
1-chloro-4-(p-tolyloxy)benzene 4-hvd henvheth
1-(4-hydroxyphenyl)ethanone - q_4_(4-(p-tolyloxy)phenoxy)phenyl)ethanone
Scheme 1
completion of addition, the mixture was stirred for
2.3.2  Synthesis of various chalcones further 2-3 hours and left overnight. The contents were

To a well stirred solution of 1-(4-(4-(p-tolyloxy)
phenoxy) phenyl) ethanone (0.01 mol)in ethanol (40 ml)
and 40% sodium hydroxide (40 ml), various aldehyde 3a-
3s (0.01 mol) was added drop wise at 0°C. After the

poured into ice water and crystallized from ethanol.
Completion of reaction was monitored by TLC (Scheme
2).

H, C©/ Q QCOCH3+ QCHO

1-(4-(4-(p-tolyloxy)phenoxy)phenyl)ethanone 3a-3s

O 0
T 10 e

Scheme 2
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2.34 Condensation of chalcones with guanidine

Various chalcones were synthesized in above

ISSN NO. 2271-3681

period of 25-40 min. completion of reaction was

monitored by TLC (Scheme 3).

section were reflux with guanidine nitrate in the
presence of sodium hydroxide under ethanol to
produced compounds A1-A19 within time
NH,
© 0 NH 0 N=
11 JL N
Qs o, 0 A
HiC
3 o | 3R ——— HC o B
A1-A19
3a-3s
Scheme 3

2.3.5 Synthesis of N-(4-(N-(4-(4-(4-(4-methoxy phenoxy)
phenoxy)
phenyl) acetamides B1-B19

phenyl)-6-phenylpyrimidin-2-yl  (salfamoyl)

Various pyrimidines A1-A19 were synthesized in

acetamidobenzenesulfonyl chloride in the presence of

sodium hydroxide under ethanol to produced

compounds B1-B19 within time period of 25-30 min.
completion of reaction was monitored by TLC (Scheme
4).

above section were reflux with 4-
(0]
NH 11
2 4-Acetanidobenzenesulfonyl HN_%ONHCOCHB
chloride N=\_ O
NaOH
HsC
A1-A9 B1-B19
CHs
Scheme 4
2.3.5  Characterization A1-A19 with 4-acetamidobenzenesulfonyl chloride. It

B1 compound of the series is taken as the
representative compound. In the '"H NMR spectrum the
characteristic signals due to each protons and functional
groups with protons are well described on the basis of
shielding and deshielding effects. The signal due to
aromatic proton of compound was observed in more
downfield region at chemical shift value around 6 to 8
ppm. 'HNMR, *CNMR, IR, MASS spectroscopic data of B1
shown below.

3.1
compounds B1-B19

Characteristics data showing the synthesis

From the Table 1 show the various condensation
product of condensation reaction between pyrimidines

Shah M. K. et al

clearly indicates that the compounds bearing electron
withdrawing group are synthesized in shorter reaction
time as compared to compounds bearing electron
donating group. Compounds B10-B12 bearing electron
withdrawing were synthesized in 20 min as shorter time
as compared to compound B16 and B17 bearing electron
donating group in 30 min. very good yield was obtained
in case of aldehyde bearing electron withdrawing group
especially nitro group.
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compound HN—CIS?—< >—NHCOCH
code: B1 o N%Ng

/©/ Q A R

HiC %

Molecular ° &
formula:
C37H30N405S
M. P. (°C): >250
'H NMR (400 2.30 (3H, s), 2.34 (3H, s), 4.9 (1H, s),
MHz, CDCls) § 5.2(1H, s) 6.86-7.40 (22H, Ar-H, m).
ppm:

“C NMR (100
MHz, CDCl;) &

20.5, 35.0, 39.2, 52.6, 117.5, 118.8,
120.9, 121.2, 127.5, 128.1, 129.3, 130.1,

10 B10 2-NO, 20 90
11 B11 4-NO, 20 90
12 B12 3-NO, 20 88
13 B13 3-Br 30 86
14 B14 2-Br 28 86
15 B15 4-Br 28 85
16 B16 3,4- 30 78
(OCHs),
17 B17 3,4,5- 30 78
(OCH3);
18 B18 2-furfuryl® 30 87
19 B19 2-Thineyl* 30 88

ppm: 131.4, 131.9, 143.6, 151.8, 153.6, 155.1,
151.8. 205.

IRcm™ (KBr): 3545, 3049, 1710, 1644, 1614, 1592,
1569, 744.

Mass (M+1): 643.0

Elemental Calculated (%): C: 59.14; H: 4.70; N:8.72

analysis:
Found (%) : C: 60.10; H: 5.10; N: 9.25

3. RESULT AND DISCUSSION

Table 1 Characteristic data showing synthesis of
compounds B1-B19 from various pyrimidines (A1-A19).

Sr.  Compounds R Reaction %
No. Yiled”
Code Time® (min)

1 B1 -H 25 79
2 B2 4-OH 28 78
3 B3 3-OH 25 78
4 B4 2-OH 25 76
5 B5 2- OCH,4 30 81
6 B6 4-OCH,3 30 81
7 B7 2-Cl 28 84
8 B8 4-Cl 28 85
9 B9 3-Cl 28 84

Shah M. K. et al

®Reaction is monitored by TLC.
®Isolated yield
‘Names of aldehyde groups

4, Antimicrobial Activity
4.1 Preparation of Media

For bacterial activity nutrient agar is used. Nutrient agar
is prepared as follows:

1) Peptone :5gm

2) Meat Extract :3gm

3) Sodium chloride :5gm

4) Agar Agar :15gm

All the above ingredients were mixed in one liter
distilled water and heated to dissolve all the ingredients.
The medium was stabilized in autoclave at 15 pound
pressure at 125°C for 20 minutes. The medium was
cooled down to 45°C and 20 ml poured in sterilized Petri-
dish. The pH of the medium was adjusted between 7.0 to
7.5. The culture of the above organism was prepared in
nutrient broth dissolved in distilled water. The content of
nutrient broth are:

1) Beef extract :10gm
2) Peptone :10gm
3) Sodium chloride :5gm

After sterilizing the above media, it was used for
the culture purpose. The culture was ground at 37°C in
incubator. With the help of swab the culture was spread
over the agar plates, under specific condition 5 mm
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diameter paper discs were prepared and were sterilized
in autoclave. The solution of the test compound was kept
over these paper discs with the help of micropipette.
These discs were dried to remove the solvent. Sterile test
compound coated by discs were kept in Petri dish

ISSN NO. 2271-3681

containing culture media. The discus was pressed to
sterile on media and Petri dishes were incubated for 24
hours at 37°C. After the
inhibition was measured.

incubations the zone of

20

18
16

14

12

10

Antibacterial activities

o N B O

M S.aureus (+Ve) 7/8/9|7|10/8|6|8|10/8|6|8(10| 8|7 |8(10/13|13|15|16
B B.megaterium (+Ve) | 8 | 6 10| 5 (12| 7 | 7 |11|14|7 | 7 |11|14| 7 | 7 |11|14|12|12|14|15
i E.coli (-Ve) 819|123 9|/8|7|11{5|8|7|11|5| 8|7 (11|12|12|17|14
B P.vulgaris (-Ve) 5/7/9|4 5(5|10|15/ 7 |5|10|15| 7| 5|10|15(16|16/|19|16

Figure 1 Antibacterial Activities of COMPOUND B1-B19

A short review of results of antibacterial screening of the
compounds of this section is mentioned here:

(1) Against Staphylococcus aureus:

Maximum activity were found in compounds (B18, B19)
zone of inhibition-13.0 m.m. and minimum activity were
found in compounds (B7, B11) zone of inhibition -6.0
m.m.

(1) Against Bacillus megaterium:

Maximum activity were found in compounds (B13, B17)
zone of inhibition -14.0 m.m where as minimum activity
were found in compound (B5) zone of inhibition -5.0
m.m.

(111) Against Escherichia coli:

Maximum activity were found in compounds (B3, B18S,
B19) zone of inhibition -12.0 m.m and minimum activity

Shah M. K. et al

were found in compounds (B4) zone of inhibition -3.0
m.m.

(Iv) Against Proteus vulgaris:

Maximum activity were found in compound (B9, B3, B18,
B19) zone of inhibition -16.0 m.m (near to standard drug)
and minimum activity were found in compounds (B4)
zone of inhibition -4.0 m.m.

5. CONCLUSION

In conclusion the highly functionalized N-(4-(N-
(4-(4-(4-(4-methoxy
phenylpyrimidin-2-yl (salfamoyl) phenyl) acetamides B1-

phenoxy) phenoxy) phenyl)-6-
B19 were synthesized from various pyrimidines A1-A19,
which is in situ formed from different chalcones 3a-3s. All
the compounds are well characterized by different
spectroscopic techniques and screened for antimicrobial

activity against gram positive and gram negative bacteria.

[ s
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In this study, the synthesized compounds may be used as

lead compounds for anti-inflammatory activity and may

further

be evaluated for toxicological contour in

approaching research.

REFERENCES

10.

11.

12.

13.

Russell, A.D. (2001). Mechanisms of bacterial
insusceptibility to biocides. The American
Journal of Infection Control, 29(4), 259-261.
Brown, D.J. (1984). Comprehensive Heterocyclic
Chemistry, 14, Pergamon Press, Oxford, UK.
Elderfield R.C. (1957). Heterocyclic Compounds,
John Wiley & Sons, New York, NY, USA, (6).
Bruice P.Y. (2007). Organic Chemistry, Pearson
Education. Singapore, 3rd edition.

Schweizer, H.P. (2001). Triclosan: a widely used
biocide and its link to antibiotics,” FEMS.
Microbiology Letters, 202(1), 1-7.

Levy, S.B. (2000). Antibiotic and antiseptic
resistance: impact on public health. Pediatric
Infectious Disease Journal, 19(10), S120-5122.
Levy, S.B. (2002). Active efflux, a common
mechanism for biocide and antibiotic resistance.
Journal of Applied Microbiology, 92(1), 655—-71S.
(2002). Mechanisms of bacterial
biocide and antibiotic resistance. Journal of
Applied Microbiology, 92(1), 555-64S.

Hassan, M., van der Lelie, D., Springael, D.,
Romling, U., Ahmed, N. & Mergeay, M. (1999).
Identification of a gene cluster, CZR, involved in

Poole, K.

cadmium and zinc resistance in Pseudomonas
aeruginosa. Gene, 238(2), 417-425.

A.EA. (1979).
Benzodiazines. Pregamon Press, Elsevier Science,
14.

Kappe, C.0. (1993).
biginellidihydropyrimidine
Tetrahedron, 49(32), 6937-6963.

Sharma, P., Rane, N., & Gurram, V.K., (2004).
Synthesis and QSAR studies of pyrimido[4,5-
d]pyrimidine-2,5-dione derivatives as potential

Porter, Diazines and

100 vyears of the
synthesis.

antimicrobial agents. Bioorganic and Medicinal
Chemistry Letters, (14),16, 4185-4190.

Prakash, O., Bhardwaj, V., Kumar, R., Tyagi, P., &
Aneja, K.R. (2004). Organoiodine (lll) mediated
synthesis of 3-aryl/hetryl-5,7-dimethyl-1,2,4-

triazolo[4,3-a]pyrimidines as antibacterial

Shah M. K. et al

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

ISSN NO. 2271-3681

agents. European Journal of Medicinal
Chemistry, 39(12), 1073-1077.

Ilto, S., Masuda, K. & Kusano S. (1991).
Pyrimidine derivative, process for preparing
same and agricultural or horticultural fungicidal
composition containing same. U.S. Patent, 4
(988), 704.

Ram, V.., Haque, N. & Guru, P.Y. (1992).
Chemotherapeutic agents XXV: synthesis and
leishmanicidal activity of carbazolylpyrimidines.
European Journal of Medicinal Chemistry, 27 (8),
851-855.

Amir, M., Javed, S.A. & Kumar, H. (2007).
Pyrimidine as anti-inflammatory agent: a review.
Indian Journal of Pharmaceutical Sciences, 68,
337.

Vega, S., Alonso, J., Diaz, J.A. & Junquera, F.
(1990). Synthesis of 3-substituted-4-phenyl-2-
thioxo-1,2,3,4,5,6,7,8-
octahydrobenzo[4,5]thieno[2,3-d]pyrimidines.
Journal of Heterocyclic Chemistry, 27(2), 269—
273.

Rana, K., Kaur, B. & Kumar, B. (2004). Synthesis
and anti-hypertensive  activity of some
dihydropyrimidines. Indian Journal of Chemistry
B, 43(7), 1553-1557.

Smith P.A.S. & Kan, R.O. (1964). Cyclization of
isothiocyanates as a route to phthalic and
homophthalic acid derivatives. Journal of
Organic Chemistry, 29(8), 2261—- 2265.

Balzarini J. & McGuigan, C. (2002). Bicyclic
pyrimidine nucleoside analogues (BCNAs) as
highly selective and potent inhibitors of
varicella-zoster virus replication. Journal of
Antimicrobial Chemotherapy, 50(1), 5-9.

Lee, H.W., Bok, Y.K, Joong, B.A. (2005).
Molecular design, synthesis, and hypoglycemic
and hypolipidemic activities of novel pyrimidine
derivatives having thiazolidinedione. European
Journal of Medicinal Chemistry, 40(9), 862— 874.
Juby, P.F., Hudyma, T.W., Brown, M., Essery,
J.M. & Partyka, R.A. (1979). Antiallergy agents.
1. 1,6-dihydro-6-oxo-2-phenylpyrimidine-5-
carboxylic acids and esters. Journal of Medicinal
Chemistry, 22(3), 263— 269.

Gupta, A.K.,, Sanjay, Kayath, H.P., Singh, A,
Sharma, G. & Mishra, K.C. (1994).
Anticonvulsant activity of pyrimidine thiols.
Indian Journal of Pharmacology, 26(3), 227-228.



J Pharm Sci Bioscientific Res. 2016 6(4):566-572

24,

25.

26.

27.

Abu-Hashem, A.A., Youssef, M.M. & Hussein,
H.A.R. (2011). Synthesis, antioxidant, antituomer
activities of some new thiazolopyrimidines,
pyrrolothiazolopyrimidines and
triazolopyrrolothiazolopyrimidines  derivatives.
Journal of the Chinese Chemical Society, 58(1),
41-48.

Rahaman, S.A., Pasad, Y.R., Kumar, P. & Kumar,
B. (2009). Synthesis and anti-histaminic activity
of some novel pyrimidines. Saudi
Pharmaceutical Journal, 17(3), 255— 258.

Nezu, Y., Miyazaki, M., Sugiyama, K. & Kajiwara,
I. Dimethoxypyrimidine as novel herbicides—
and herbicidal

dimethoxyphenoxyphenoxypyrimidines and

partl:synthesis activity of
analogues. Pesticide Science, 47, 103—113.

Coe, J.W,, Fliri, A.F.J., Kaneko, T. & Larson, E.R.
(1996). Pyrimidine  derivatives enhancing
antitumour activity. U.S. Patent, 5(491), 234.

Shah M. K. et al

28.

29.

prod)-

ISSN NO. 2271-3681

Rodrigues, A.L.S., Rosa, J.M., & Gadotti, V.M.
(2005).
antinociceptivelike

Antidepressant-like and
actions of 4-(4'-
chlorophenyl)-6-(4"-methylphenyl)-2-
hydrazinepyrimidine Mannich base in mice.
Pharmacology Biochemistry & Behavior, 82(1),
156-162.

Kumar, B., Kaur, B., Kaur, J., Parmar, A. Anand,
R.D. & Kumar, H. (2002). Thermal/microwave
substituted

potent

assisted synthesis of

tetrahydropyrimidines  as calcium
channel blockers. Indian Journal of Chemistry B,

41(7), 1526-1530.

Journal of
P.harnaceutical Science and
Bioscientific Research Publication

ruww. ipsbr.org, www, Jjpsbr.com
jpsbronlme@rediffmail.com, publish@jpsbr.com

08

572



