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Abstract:

Some heterocyclic compounds containing &@N have been synthesized starting
from sulfadiazine drug. The starting material hasverted to Schiff bases in order to be
another derivative which are oxazepines and telganagys. The structures of these
derivatives have characterized by using FT-IR, MRNspectroscopy and the melting points
were recorded with the TLC to check the purityledde compounds. The antibacterial
activity has studied against st&eywords : Heterocyclic compounds, Schiff base,

oxazepines.

Inroduction :
Heterocyclic compounds are found as ceao8bn units through several biological
molecules®, mostly are molecules which contain five and sermbered rind?.

The synthesis of heterocyclic compounds ig do potential biological and industrial
applications®®. The heterocyclic compounds showed a wide ranggharmacological
properties as antibacteri&, antiviral (” and anti-inflammatory agen®, also, heterocyclic
compounds play an important role in biochemicacpss’® because the side groups of the most
typical and essential constituents of living calte based on aromatic heterocyclic compounds.
Between them, sulfur and nitrogen containing hetglic compounds have maintained the

interest of researchers through the developmeatgzinic synthesi€?.

.Sulfadiazine is an antibiotic. Used together vayiimethamine it is the treat of choice
for toxoplasmosis. It is a second line treatmenbtdis media, prevention of rheumatic

fever, chancroid, chlamydia and infectionsHgemophilus influenzadt is taken by mouth.

Common side effects include nausea, diarrhea, lbbadéever, rash, depression,

and pancreatitis. It should not be used in peofle have severe liver problems, kidney
problems, or porphyri! If used during pregnancy it may increase the oiskernicterus in
the baby! It is believed to be safe during breastfeedirthéfbaby is otherwise healthy. It is

in the sulfonamide class of medications
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Sulfadiazine was approved for medical use in thiéddrStates in 1941 It is on the World
Health Organization's List of Essential Medicint® most effective and safe medicines needed
in a health system. Sulfadiazine is available gsreeric medication.

A Schiff base is nitrogen analog of aldehyde owoketin which the carbonyl group is
replaced by a (C=N) group. It is usually formeddondensation of an aldehyde or ketone with
primary aminé 12, 1, 3-oxazepine is a seven membered ring compouihdtwo hetero atoms
oxygen atom at position (1) and nitrogen atom aitmm (3) . As shown in the following

structure formula:

1,3-oxazepine

There are many methods for preparing of oxazepeneatives.1,3-oxazepine synthesized from
the reaction of4-(benzylamino)-N-(5-methyl-4,5-dilhy isoxazol -3-yl)benzene sulfonamide

with malic anhydride in dry benzene as a sol¥&nt

Instruments:

1-Melting points are recorded using hot stage @Gaflamp melting point apparatus and are

uncorrected.

2-Infrared spectra are recorded using Fourier Toamsinfrared SHIMADZU (8300)
(F.T.IR) infrared spectrophotometer, KBr disc anthlm was performed by College of

education for pure science lbn-Al-Haitham, Universif Baghdad.

3-Thin layer chromatography (TLC) was carried asing fertigfolllen precoated sheets type

polygramSilg and the plate was developed with iediapour.

1-Preparation of Schiff bases:(2,3}%.

A mixture of compound [1] (0.005 mole) and 4-hydybgnzaldehyde,4-
dimethylaminobenzaldehyde(0.005mol)in absoluteresh@l8 mL) and drops of glacial
acetic acid was refluxed for 4 hours, the mixtueswooled and the solid was filtered then re
crystallized from ethanol and collected by filtcati
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2-Synthesis 0)-1,2-dihydro-phthalazin-3,8- dione gxazepines:(5-8) ,1,2-

dihydro-pyridazin—3,6-dione -sulffadiazine , (4)%°!: .

A mixture of Schiff base[2 or3] ( 0.0004 mol) wittmaleic or phthalic anhydride
(0.0004mol) were dissolved in (15 mL) of dry bemzand then the mixture was refluxed for 6

hrs. ,then excess solvent was distilled .The sgéid filtered offand re-crystallized from

ethanol.

3-Synthesis of tetrazoles: (9,10

A mixture of (0.01mol) of Schiff bas¢g,3] tetrahydrofuran (THF)
(15ml) and sodium azide (0.01mol) was heated oatambath, the temperature of the water
bath was controlled between (50-55)°C. The enth@feaction was checked by (TLC) which

showed the disappearance of the starting material.

Table (1): Physical properties of the synthesizecbmpounds.

Molecular
Molecular Yieldf M.P
Comp. Weight Colour Rf
Formula ()| (°C)
No. (g/mole)
1 CioH10N4O.S | 250.278| - | 252-256 White -
2 CisH15N30S 285.36| 90| 204-206 White 0.92
3 CoH1sBrN3OS | 452.37| 85  59-61 Pale yellow).88
4 C4H24N,OS 416.54| 81 96-98 Orange 0.95
5 CooH18N4OsS 418.47| 83| 173-175 Yellow 0.82
6 CoH1sCIN;OS | 407.92| 86| >230 Yellow 0.90
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Characterization of Schiff bases|2,3]:

Compounds [2,3] were synthesized from the reaatfocompound [1] with 4-hydroxy
or N,N-dimethylamino in absolute ethanol affordbéé imine. The condensation reaction of
equimolar quantity of primary amine with the appiage aromatic aldehydes is the major

method to prepare series of Schiff bases .

The FT-IR spectrum of compound [2] indicated th@esgyance of (C=N) stretching
band at (1664) crhand (C-H) aliphatic af2920, 2862) cm and (C-H) aromatic at (3101)
cm?.(C=C) at (1572\,1587) ch{*®)

'H-NMR spectrum ,fig (1),0f compound (2), shows tfalowing characteristic
chemical shifts (DMSO+] ppm). The aromatic protons appeareddf.0-8.0)ppm, besides
the band ad (9.8) ppm was appeared due to (-OH) and at (6di&)to NH..

'H-NMR spectrum of compound [3], shows the following characteristic chemical shift,
(DMSO-ds) ppm. The aliphatic protons present at
(6 2.2,2.3,4.2), aromatic ring protons appeared at (6 7.0 — 8.1) ppm. Furthermore, the signal

at (56 9.8) attributed to (N-H) protonl®®],

Characterization of Oxazepin compounds [5-8]:

Compounds [5-8] were synthesized from the reaatiocompound [2,3] with maleic or
phthalic anhydride in dry benzene.

The FT-IR spectra of compounds [5-8] showed th@eapmnce of carbonyl group band
at (1629-1697,1724-1735) chand C-H aliphatic band at (2902,2816) tand C-N at (1311)
cmitand (1174,1074) cthbelongs to the asymmetric and symmetric (C-O-@pba

Characterization of tetrazoles :(9,10).

The FTIR spectrum of compound [9] iradex] the appearance of (N-H) band at (3122)
Cm! and appearance of aromatic (C-H) at (3057)*Catph (C-H) at (2816-2812,2976-
2956)Cm' and (C=C) band at ( 1490,1554) Cnthe disappearance of the two bands of (N-
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H) group in the region (3100) Chand appearance of band due to aromatic (C-H) gabtipe
region (3039)Cni , carbonyl groups appeared at (1688,1720fCm-
Table (2) The IR characteristic bands of compoundg-10)

Comp. | Changed IR, KBr, v, cnrt
No. part(x) (C-H) (C-H) (C-N) (C-O-C) | Others
Ar. Aliph. Bands
9 OH 3057 | 2976, 2816 1311 1172 C-OH
3310
10 N(CHs)2 3039 | 2914, 2870 1295 1168 N-CHs
1295
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Fig.(1):H-NMR spectrum of compound (2).
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Fig.(2): H-NMR spectrum of compound 3.

Antibacterial activity:

A few pathogenic species are known to be atreensitive to certain antimicrobial
agents, although in some parts of the world thesin is changing. As strains of pathogenic
organism differ from one to another within theiesgs in their antibiotic sensitivities,

sensitivity tests are required as a routine.

In this work, the antibacterial test vp&sformed according to the disc diffusion
method®”, Compounds (2,3,4,5,7,9) were assayed for théimamobial activity invitro
against one strain of Gram negative bactdtiadqli) and one strain of Gram positive bacteria

(Staphylococcus aureus

The previous bacteria were activated in a Notri&rowth medium at 37C for 24 hour.
The prepared agar and Petri dishes were steritigeitoclaving for 15min at 12€C. The
agar was surface inoculated uniformly from the l@tlture of the tested microorganisms.
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Conclusions:

1- Compounds [4] showed moderately activeeoeoli and on Staphylococcus
2- Compounds [3] showed moderately activeEoroli.

3- Compounds [2] showed no effect Staphylococcus

4- Compounds [7] showed high effect BrColi.

Table (2): Antibacterial activities of the preparedcompounds.

Comp.no. Staph E.Coli
2 B +

3 + +

4 ++ ++

5 + +

7 ++ +++
9 + +

Key to symbols:
Highly active = +++ (inhibition zone > 20 mm).
Moderately active = ++ (inhibition zone 11-20 mm).
Slightly active = + (inhibition zone 5-10 mm).

Inactive = - (inhibition zone <5 mm
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Scheme for the prepared compounds.
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