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ABSTRACT

A novel one-pot synthesis of 7- chloro — 4 - pheB,4 - dihydro-2H- 1,3 - benzoxazin- 2- oneriviives[la-1i]
by condensation of a variety of aromatic aldehydih p-chlorophenol and urea in the presencevef cyanuric
chloride under solvent free condition. All syntlzesi compounds were characterized on the basis RINMR
spectroscopic data and Elemental Analysis. Alladbpounds have been screened for antimicrobialiicby the
cup-plate method. The results reveal that somaebynthesized 1,3-benzoxazine derivatives weibitech good
to moderate antibacterial and antifungal activity.
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INTRODUCTION

The synthesis of new analogs of bioactive hetelacgompounds represents a major challenge in sfittlorganic
and medicinal chemistry [1].Due to their wide rangfebiological activities. Aromatic condensed oxane
derivatives have received considerable attentign tb the attractive pharmacological properiigsociated with
their hetrocyclic scaffold [2].Nitrogen heterocyglare of special interest because they constituimportant class
of natural and nonnatural products, manybich exhibit useful biological activities [3].Oxaz derivatives are an
important class of heterocyclic compounds. Theyspses varied biological activites such as antirbiato [4-9]
and anticoagulant activites [10-11], anticancef,]1&nd analgesic, anti-inflammatory [13] antimycobé&etg14],
anti-tubercular [15-18], ant malarial [19], anti\HI[20]. fungicidal [21], antibacterial [22-23],adiabetic and
hypolipidaemic [24], antiproliferative [25Rntiplatelet aggregation [26-27Enzyme inhibitory [28-30] activites.
The 1,3-oxazine nucleus features prominently in yrizinlogically important natural products and otlhévactive
moleculeq31]. Owing to the above facts and in continuatiomaf research work on novel biologically active
hetrocycles and their increasing importance in pimaceuatical and biological field. Therefore ,wentkesized
new 7- chloro — 4 - phenyl - 3,4 - dihydréi21,3 - benzoxazin- 2- one derivativesing parachlorophenol with
various aromatic aldehydes and urea in the poesef wet cyanuric chloride under solvent freediton and
screened their antimicrobial activities.

MATERIALSAND METHODS
The melting points were recorded on electro-thernggdparatus and are uncorrected. The purity ottimepounds

was checked by TLC on pre-coated sgel (HF254, 200 mesh) aluminium plates (E Merkhgdiexane and ethyl
acatate visualized in iodine chamber. IR spectreewecorded in KBr on a perkin-Elmer model-983.NMR
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spectrum recorded on Varian Mercury 300MHz inseatrusing CDG| DMSO-d; as solvent (chemical shift th
ppm),using TMS as internal standard. Elementalyaiglwas performed on a Heracus CHN analyzer aasl w
within the +0.5% of the theoretical values.

General procedurefor the preparation of 7-chloro-4-phenyl-3,4-dihydro-2H-1,3-benzoxazin-2-one derivatives
[1a-1i]

A mixture of P-Chlorophenol (1 mmol),aromatic digide (1 mmol), urea (Immol), TCT (0.1 mmol, 0.0434nd
water (1-2 drops) mixed well and was heated at-10&0D°C for an appropriate time (Table 1).. Aftee tompletion
of the reaction monitored by TLC, the reaction migt diluted with water (4-5 mL) and stirred for 8-fninutes.
The solid product was filtered and the crude prodiss crystallized with ethanol to afford the ppreduct.

1
R
CHO K | ’
OH
0 A N °
‘ o + I + 2 -15 Min
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HoN- NH, 100 -150°C, Wet TCT Solvent Free
R1
Cl
Cl
[2a -2i ]

Spectroscopic data of synthesized compounds|[la-1i] :

7-chlor 0-4-phenyl-3,4-dihydr 0-2H-1,3-benzoxazin-2-one [ 1a]

M.F=C4H;,CINO,; M.W=257.6; IR. (KBr, cm-1): 3345(N-H), 2930(C-H), 169&€=0), 1633, 1456( (C=C),
1171(C-0), 775(C-Cl);HNMR(300MHz, CDC}, DMSO-d; ppm) 8.65(1H, s, NH), 6.15(1H, s, CH), 7.09-7.67
(7H, m, Ar-H).

7-chlor 0-4-(4-methoxyphenyl)-3,4-dihydr o-2H-1,3-benzoxazin-2-one[ 1b]

M.F=C;sH1,CINOg; M.W=289.6; IR(KBr, cm-1): 3351 (N-H), 2927(C-H), 1692(C), 1635, 1451 (C=C), 1173(C-
0), 775(C-Cl);'HNMR(300MHz, CDC}, DMSO-d; ppm: 8.73(1H, s, NH), 6.21(1H, s, CH, 7.12-7.79 (&M Ar-
H).

7-chlor o-4-(4-chlor ophenyl)-3,4-dihydr o-2H-1,3-benzoxazin-2-one [ 1c]

M.F=C;4HoCI,NO,; M.W=294.1;IR(KBr, cm-1): 3353 (N-H), 2931(C-H), 1693(C=0),3% 1451 (C=C), 1173(C-
0), 775(C-Cl);HNMR(300MHz, CDC}, DMSO-d; ppm): 8.71(1H, s, NH), 6.19(1H, s, CH), 7.15-7.88I(m, Ar-
H).

7-chlor 0-4-(2-chlor ophenyl)-3,4-dihydr o-2H-1,3-benzoxazin-2-one [ 1d]

M.F=C;HsCILNO,; M.W=294.% IR(KBr, cm-1): 3355 (N-H), 2933(C-H), 1696(C=Q)37, 1453 (C=C), 1175(C-
0), 775(C-Cl);'HNMR(300MHz, CDC}, DMSO-d; ppm): 8.71(1H, s, NH), 6.27(1H, s, CH), 7.12-7.8A(m, Ar-
H).

7-chlor 0-4-(4-hydr oxyphenyl)-3,4-dihydr o-2H-1,3-benzoxazin-2-one [ 1€]

M.F=C14H:,CINO;; M.W=273.5; IR(KBr,cm-1): 3327 (N-H), 2930(C-H), 1695(C¥ 1633, 1457 (C=C), 1172(C-
0), 775(C-Cl);'HNMR(300MHz, CDC}, DMSO-d; ppm): 8.69(1H, s, NH), 6.23(1H, s, CH), 7.13-7.86(m, Ar-
H).

7-chlor 0-4-[4-(dimethylamino)phenyl]-3,4-dihydr 0-2H-1,3-benzoxazin-2-one [ 1f]

M.F=C,¢H:sCIN,O,; M.W=302.7;IR(KBr, cm-1): 3335(N-H), 2937(C-H), 1685(C=0), 1931451 (C=C), 1171(C-
0), 775(C-Cl);'HNMR(300MHz, CDC}, DMSO-d; ppm): 8.67(1H, s, NH), 6.21(1H, s, CH), 7.11-7.8Bi(m, Ar-
H).
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7-chlor 0-4-(4-nitr ophenyl)-3,4-dihydr o-2H-1,3-benzoxazin-2-one [ 1q]

M.F=C4HsCIN,O; M.W=304.6; IR (KBr, cm-1): 3349 (N-H), 2934(C-H), 168X0), 1635, 1449 (C=C), 1173(C-
0), 775(C-Cl);'HNMR(300MHz, CDC}, DMSO-d; ppm): 8.69(1H, s, NH), 6.19(1H, s, CH), 7.15-7.881(m, Ar-
H).

7-chlor 0-4-(3-nitr ophenyl)-3,4-dihydr 0-2H-1,3-benzoxazin-2-one[ 1h]

M.F=C4HsCIN,O,4; M.W=304.6; IR(KBr, cm-1): 3357 (N-H), 2937(C-H), 1698(Q), 1635, 1459 (C=C), 1177(C-
0), 776(C-Cl);'HNMR(300MHz, CDC}, DMSO-d; ppm): 8.71(1H, s, NH), 6.23(1H, s, CH), 7.19-7.8H{m, Ar-
H).

7-chlor 0-4-(4-methylphenyl)-3,4-dihydr o-2H-1,3-benzoxazin-2-one[ 1i]

M.F=C;sH,CINO,; M\W=271.7 IR (KBr, cm-1): 3345 (N-H), 2933 (C-H), 1687(C=01633, 1451 (C=C),
1171(C-0), 775(C-Cl)!HNMR (300MHz, CDC}, DMSO-d; ppm): 8.67(1H, s, NH), 6.17(1H, s, CH), 7.11-7.76
(6H, m, Ar-H).

TableNo. 1: Physical and Elemental analysis of Synthesized compounds(la-1i):

Comp Time Elemental analysis

T
No R1 (miny | MP-C | Yield % T i T %N | %0 | %Ci

1z | CiHs 9 | 161 50 | 64| 3.6 | 4¢ | 122 | 134

1b 4-OCHCgH,4 2 175 71 62.1] 3.9 4.3 163 12|1
1c | 4-CIGH, 8 | 165 67 | 569 30 41 108 241
1d 2-CIGH4 11 159 69 57.1 3.9 4, 105 241
e | 4 OHGH, 3 | 178 75 | 606 34 54 171 128
1 | 4NCrpGH | 5 | 231 67 | 626 | 42 | 94 | 10| 11€

1g | 4-NQGeH, 4 | 19 65 | 549 28 81 210 113
Th | 3 NGCoHs 7 [ 191 73 | 550 2.7 84 204 110
T | 4-CryCetls 15 | 209 62 | 644 4d 54 11k 122

Antimcrobial activity:

The synthesised compounka-1i) were screened for their in vitro antimicrobial igity by using cup plate
method [32]. Antibacterial activity was screenedhiagt two gram positive bacteriaStaphylococcus aureus,
Bacillus subtilis and two gram negative bacterigscherichia coli, Pseudomonas aerugindsameasuring the
zone of inhibition on agar plates at concentratid@8 pg/mL. Antifungal activity was screened againSandida
albicans, Aspergillus nigerby measuring the zone of inhibition on agar platesamtcentrations 10Qg/mL and
reported inTable-3. Nutrient agar was employed as culture oradaind DMSO was used as solvent control for
antimicrobial activity. Streptomycin and griseofulwere used as standard for antibacterial andusugial activities
respectively.

RESULTSAND DISSCUSSION

Benzoxazin-2-one derivatives were synthesised ideraie yields by reacting with p-chlorphenol witifferent
aromatic aldehydes and urea in the presence ofyeiuric chloride under solvent free conditione®tructure of
compounds are confirmed by IR, 1H NMR spectroscdmycheck the applicability of the synthesized poomds,
they were screened for their antibacterial andfamgial activity by using cup-plate method. Theilzantterial and
antifungal activity of each compound was comparét standard drug Streptomycin and griseofulMitost of the
compounds exhibited good to moderate antitbattarid antifungal activity against the tested micganisms.
The antibacterial activity are shown in Table BeTCompound bearinda (R1 =H), 1b (4-OCH), 1c (4-Cl), 1d
(2-Cl),19(4-NG,) substitutents showed good activity against grasitjve Staphylococcus aureuBacillus subtilis
and gram-negative bacterizscherichia coli, Pseudomonas aeruginodééhile other compoundse (4-OH), 1f (4-
N(CHs),, 1h (2-NG;) 1i (4-CH;s) exhibited moderate to poor activity as compdeestandard drug. The antifungal
activity are shown in Table 2. The Compounds begatm(R1 =H), 1b (R =4-OCH), 1c (4-Cl), 1d (2-Cl), 1e (4 —
OH), 1g (4-NG,), 1h(2-NO,) substitutents showed good activity agai@stndida albican , Aspergillus nigerhile
The remaining compounds$ (4-N(CH),, 1i (4-CH;) exhibited moderate to poor activity as compdoestandard
drug Streptomycin and griseofulvin. As we considéirresults obtained from antibacterial and antijfaintests
together we can say that entire compounds teseedhetive towards bacteria and fungi.
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TableNo. 2: Antimicrobial activity of Synthesized Compounds

Comp. Antibacterial Antifungal
@oqugmpy | S B. | B P. C. A.
Aureus | Subtilis | Coli | aeruginosa| albicans | niger
la 13 15 17 12 15 12
1b 12 17 15 18 19 14
1c 17 19 20 15 20 17
1d 16 17 19 17 19 13
le 04 09 06 03 14 15
1f 05 03 10 09 07 09
19 13 2C 17 15 17 17
1h 06 0% 03 10 16 12
1i 04 09 06 07 08 05
Streptomycin 17 20 22 19 - -
Griesofulvin - - - - 21 17
CONCLUSION

The synthetic procedure to get series of 7- chlerd - phenyl - 3,4 - dihydroF2 1,3 - benzoxazin- 2- one
derivatives[la -1i] from P-Chlorophenol and substituted aromatdelyde and urea in the presence of wet
cyanuric chloride under solvent free condition. Mmte yields, easy work up, short reaction timed avoiding
the use of organic solvent. The newly synthesizemdpounds were confirmed by the spectral analysisfariher
evaluated for their antimicrobial activities agadimarious types of bacteria and fungi. Some of twmpounds of
the series exhibited promising antibacterial anifiamgal activity compared to standard drugs.
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