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Synthesis and characterization of some new heteradic compounds
with studying the biological activityfor some of trem.
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Abstract:

A series of new compounds including heterocyclitsunave been
synthesized. The chemical structures for these oonmgs were characterized by
using FT-IR ,H-NMR, spectroscopy and the meltinghfowere recorded, the purity
were checked and the end of reaction by TLC withlated the biological activity
for some of them.
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Inroduction :

The azole moiety is an important and frequent itcieal, agrochemical structural
feature of many biologically active compoufid$ Also, 1,3,4-oxadiazoles exhibit
relevant biological properties and a wide varietdsapplications, in particular as
active compounds in both medicine and agricultire  Most of the aromatic Schiff
bases are sparingly soluble in water, while soitybdf those having carbohydrate
moiety is increased! .

Biologically , Shiffs bases having gained importance in medicinal and
pharmaceutical fields due to a broad spectrum ofobical activities like anti-
inflammatory,analgesic and antimicrolfialSchiffs bases undergo addition reactions
of azomethian, the reagents add to polarized dobbite of imine group (C=N),
therefor nucleophilic reagents attack the carbamabf the azomethian linkade
like Alkyl halid, Carboxylic acid chloride, Grignared reagents, Hgérmation and
Cyclic anhydride .

Tetrazoles are class of synthetic organic heyetmccompounds consisting of five-
member ring of four nitrogen and one carbon af8mAlthough a great deal of the
scientific literature concerning tetrazoles is ime tarea of medicinal chemistry,
tetrazoles have also found use in other biologacal non-biological applications. In

agriculture tetrazoles serve as plant growth regrdaas herbicides and as fungicides
[l
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Two tautomers of tetrazole
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The simplest is tetrazole itself ¢H.It is white to pale yellow crystalline solid
with weak characteristic odour, soluble in wated afcohol. It is acidic in nature due
to presence of four nitrogen atoms.

1,3-Oxazepine is unsaturated seven-membketcycle containing oxygen
atom in position (1), nitrogen atom in position i3)addition of five carbor¥).

1,3-Oxazepine structure

Oxazepine derivative introduced in 1965dee in relief of the psychoneuroses
characterized by anxiety and tenslén Oxazepine derivatives showed various
biological activities such as antibacterial andibitor for some enzymes action,
some of oxazepine derivatives are used in anofiyiea field$'?,

For a long time, the synthesis of 1,3- aploxazepine rings was based on two
limited classical types of reactions, the first ate@n is called Valence-bond
isomerization which is carried out via irradiatioh polyaryl pyridine Noxides.This
irradiation results in ring expansion to 1,3-oxamepin high yield and some
deoxygenation to the parent amih8s The second reaction is called Enamines
condensation which is carried out by reaction ofytlio 1,2-diphenyl-2-
phenylaminoethanol with dimethyl acetylene dicagdate in methanol at room
temperature to give a mixture of the Michael adcarad tetrahydro-1,4-oxazepin-7-
0né13,14]_

Experimental part:

1- Synthesis of ethyl benzoate (2):

This compound was prepared by using ethanol alesahd sulfuric acid as
described previoush®..

2-Synthesis of Acid hydrazide(3)¢!

Acid hydrazide was synthesized by additof the hydrazine monohydrate
(80%) (0.01mol.) to ester compound (1) (0.01molithwstirring, then ethanol
absolute (10ml) was added and refluxed until treciprtate formed (1.5hrs). After
cooling, the precipitate was filtered and re cijigied from ethanol.

3-Synthesis of 1-N-(benzoyl)-1,2-dihydro-pyridazin—-3.6-dione (4§71

Compound (3) (0.01mol) was mixed with maleicyairide (0.01mol) in acetic
acid (20ml), the mixture was refluxed for 7hrs.erthcooled and added onto
crushed ice, the precipitate was filtered off, veaktvith water and re-crystallized
to give the final product, yield( 60%).

4- Synthesis of 1- N-(benzoyl)-1,2-dihydro-phthalazir8,8- dione (5)18!.

Compound (3) (0.01mol) was mixed with phthalichydride (0.01mol) in
acetic acid (20ml), the mixture was refluxed forshthen cooled and added
onto crushed ice, the precipitate was filtered ef§shed with water and re-
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crystallized, yield( 75%).

5- Synthesis of 1- N-(benzoyl)- 3,5-dimethylpyrazoleq) 19!:

A mixture of compound (3) (0.01lmol) was trehteith acetyl acetone
(0.01mol) and acetic acid (0.5ml) in absolute etihgd5ml) was heated under
reflux for 7hrs., after concentration and coolintpe solid product that formed
was filtered off, and re-crystallized from ethanogld (65%).

6- Synthesis of 1-(benzoyl)-3-methylpyrazol-5-one (@):

A mixture of carbohydrazide (3) (0.01mol) arbdy¢ acetoacetate (0.01mol) in
absolute ethanol (20ml) was heated at reflux teatpeg for (5hours), the
reaction mixture was cooled and the precipitate \iidered off and re-
crystallized to give the final product ,yield (65%)

7- Synthesis of 2-nitro phenyl semicarbazone (9):

To a hot ethanolic solution of compound (8)0{®nol), a solution of
semicarbazide hydrochloride and (0.03mol) of sodiaoetate ,the reaction
mixture was refluxed for 3 hrs. after cooling theture was poured in (100ml)
of distilled water ,filtered and dried. The yiekl(B0%).

8- Synthesis of thiazolidine 2-nitro phenyl semarbazone (109 :

2- mercptoacetic acid (0.01) mole wadsleal dropwise to( 0.01)mole of
Schiff base(9) in(20 ml)of dry benzene ,the mixtuas refluxed for (24) hours then
the solvent was evaporated and then the formedptisee was re crystallized from
ethylacetate and benzene,yield (75%).

9- Synthesis of tetrazole 2-nitro phenyl semichazone (110 :

A mixture of (0.01lmol) of Schiff bases[9] tetrahydrofuran (THF)
(15ml) and sodium azide (0.01mol) was heated oatambath, the temperature of the
water bath was controlled between (50-55)°C. Thikeddrihe reaction was checked by
(TLC) which showed the disappearance of the startiaterial.

10-Synthesis of 2-amino-1,3,4-oxadiazole 2-nitro phel (12)] :

Bromine (1ml) in acetic acid (5ml)was added toiaedd slurry of [11],(2gm) and
anhydrous sodium acetate (6gm) in acetic acid (LOfte mixture became
colorless. The mixture was poured in water, sollicl separated was filtered
and dried. Re crystallized from a mixture of alclodwad acetic acid.

11-Synthesis of oxazole 2-nitro phenyl semicarbazer{13}! :

A mixture of compound (9) (0.01 mol) and absoluteaaol (15ml) p-phenyl
phenacyl bromide (0.01mol) was added. The mixtuas wefluxed for (8hrs).,
cooled and neutralized with ammonium hydroxide Sotu The precipitate was
filtered off, washed with water, and petroluim ethwas used for re-
crystallization, yield (80%).
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12- Synthesis of 2-(2-nitro  phenyl semicarbazone)-Jal)-2,3-
dihydrogquinazoline-4(1H) one (149 :

A solution of 2-aminobenzoic acid (anthranilic 3cf(D.01mol) was added to
Schiff bases (9) (0.01mol) in dioxane. The solutiees heated under reflux for
16hrs. the solvent was evaporated under reducessymes and the residue was
treated with 10% of sodium bicarbonate, then ftkrand re-crystallized by
benzene-petroleum spirit (60-40),yield 76%).

Results and discussion:

Compound (2) was characterized by the appearaf carbonyl of ester
compound at 1735 ch(FT-IR spectrum), besides the disappearrance bbogt
group of carboxylic acld. Compound (3) was prepared from the reaction t@fres
compound and hydrazine hydrate in presence of atesokthanol and
characterized by the appearance of NHN#foup at 1650 cndand
disappearance of carbonyl of ester group at 1728 besides the appearance of
carbonyl of amide at 1645 efn

The FTIR spectrum of compound [4] indicated thpespance of (N-H) band at
(3122) Cm* and appearance of aromatic (C-H) at (3008)Caiph (C-H) at
(2891,2968)Crt and (C=C) band at ( 1490,1554) @mThe FTIR spectrum of
compound [5] , shows the disappearance of the @b of (N-H) group in the
region (2935) Cm and appearance of band due to aromatic (C-H) gabupe
region (2750)Cmi . carbonyl groups appeared at (1697)Em-

Comp IR, KBr, v, CM-1

-No | (N-H) H()CA'r fl'i? C=o | C=N | C-N ge':fd c=C | c-co g;ﬁ:
4 | 33a1| 3027) 20| 1715 | 1638| 1342 1422 Too | TAS

5 | 3122| 3008 Son | 1662 | 1647| 1330 1467w | Lo

6 | 2035| 2750 So0: | 1607 | 1595| 1309 1493 | TN CHM
7 | 3170| 3039 S0 | 1817 | 1761| 1359 1493 L150| LoLLel O

Table(1) The IR characteristic bands of compoundsAR7].
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HNMR spectrum of compound [7] a signals at & (3(3H,CH,) , and & (11.9)
(1H,NH) , and a multiplet signals at (8.05-8.5) JXhat could be assigned to benzene
ring protons figure (5).

Also, nitrobenzylidene semicarbazof®) and 2-amino oxadiazole(10).

The condensation of 3-nitozbenaldehyde sémicarbazide hydrochloride which
is one of the most common reaction to synthesineicggbazone derivative [9] and
synthesized 3-nitrophenyl—(1,3,4—oxadiazol-2-anjir® from [9] using bromine in
sodium acetate

The suggested mechanbsai the reaction is shown in below scheme:

Br—DBr

0

H
R—EI:NNCNHI

HZN\( }’ - HBr HZN\( X%R B

0
Il
R= C=NNH-C-NH,

B = CH3;COO

Mechanism steps of [9] synthesis.

The FTIR spectrum of [9], indicated the amp@ce oftNHz band at 3332 crh
and the band ofvNH at 3265 crit in addition to stretching vibration ofC=0 at
about 1732 crhanother bands due teC=N at about 1612 cthandv(=CH)aromaticat
position 3100 cm.

The FTIR spectrum of [10], shows the appeegaof stretching vibration of
amine group/NH: at about 3302 crth The band ofvC=N at 1658 c. Also some
bands shows at (1284- 1246) tmue to symmetrical and asymmetrical vibration of
(C-O-C) group

The title compound was synthesized from rénction between compound [8]
and semicarbazide hydrochloride in absolute ethamm glacial acetic achy.
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Compounds [4-7] were synthesized from the reactibnompound [5] with maliec
anhydride , phthalic anhgydride , succinic anhyelrshd 3-nitro phthalic anhydride
respectively in the presence of acetic acid asrasblnd catalyst.

Compounds [9], containing imine bond have beenh&gited for preparing
another derivatives like thiazolidin, tetrazolo amuinazoline ....etc, because these
derivatives have a wide range of biological aggiahd industry. The title compounds
were characterized by their melting points and RTahd'H-NMR spectra.

'H-NMR spectrum ,fig (7),of compound (11), shows tHellowing
characteristic chemical shifts (DMSQ@;¢pm). The aromatic protons appeareddat:
(7.6-8.5)ppm, besides the ban®#f.0,5) ppm was appeared due to (-NH).

'H-NMR spectrum of compound [13], shows the follogvitharacteristic
chemical shift, (DMSO-) ppm. The aliphatic protons present at
(6 4.2), aromatic ring protons appeareddaf .0 — 8.1) ppm. Furthermore, the signal at
(5 10.1) attributed to (N-H) protorH-NMR spectrum ,fig (8),0f compound (13),
shows the following characteristic chemical sh{ittMSO-d, ppm). The aromatic
protons appeared at:(7.0-8.0)ppm,(-CH)proton & (0.9)ppm, besides the banddat
(20,5) ppm was appeared due to (-NH), a two protdr{sCHy) group gave a signal at
5 (4.2)ppmtY,

The quinazoline compound (14) , Pyrimidine dernxegare prepared by
heating of Schiff bases derivatives with anthrandcid (0-aminobenzoic acid) in
dioxane. The product was identified by FT-IR spattrwhich shows the appearance
of N-H vibration in (3361-3373) crland the disappearance of (C=N) band in (1600-
1618) cm* . Also (C=C Ar.) band at 1595 c¢in(C=0) at 1676 crhand for (NQ) at
1530 and at 1303 cf
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Biological activity

A few pathogenic species are known to be atreensitive to certain
antimicrobial agents, although in some parts ofwbdd the situation is changing. As
strains of pathogenic organism differ from onenotaer within their species in their
antibiotic sensitivities, sensitivity tests areugqd as a routine.

Heterocyclic rings are considered an importantsctdscompounds having a wide
spectrum of biological activityhe heterocyclic compounds are well known for their
antibacterial and antifungal activities

In this work, the antibacterial test vp&sformed according to the disc diffusion
method®4, Compounds (1, 3, 10, 13) were assayed for tingiimécrobial activity in
vitro against one strain of Gram negative bactdtiadli) and one strain of Gram
positive bacteriagtaphylococcus aureus

The previous bacteria were activated in a Naotrig&rowth medium at 37C for 24
hour. The prepared agar and Petri dishes werdizterby autoclaving for 15min at
121°C. The agar was surface inoculated uniformly froentbiroth culture of the tested
microorganisms.

Conclusions:

1- Compounds [1] showed moderately active on Eamdi no effect on E.coli, and
Staphylococcus.

2- Compounds [1] showed moderately active on E.coli
3- Compounds [10 and 12] showed no effect on E.cand, Staphylococcus.

Table (2): Antibacterial activities of the preparedcompounds.

Comp.no. Staph. E.Coli.
1 _ +

10 + +

12 ++ ++

3 + +

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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fig.(1): Effect of compound (13 ) onstaphylococcus.

fig.(2): Effect of compound (10 ) onstaphylococcus.
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fig.(3): Effect of compound ( 11) on staph.

fig.(4): Effect of compound (14 ) on staph
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Fig (6): H-NMR spectrum of compound (13).
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Fig (7): H-NMR spectrum of compound (11).
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Fig (8): H-NMR spectrum of compound (12).
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