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Abstract:

This work includes preparation of different typ#sheterocyclic compounds. These
compounds including pyrazophthalazin pyridazin oxazole thiazol. Thestructures of
these compounds were identified by FT-IR,H-NMR,pecroscopy and checked by TLC
and study the anti-bacterial activities for sonfeth®e synthesized compounds. These
activities were determined in vitro using well dgfon method against three types
pathogenic strains bacteria staphylococcus aurgys(@&coli and proteus vulgaris(G-).
The results revealed that some of these compounigesi measurable activity.
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Introduction:

A heterocyclic compound is one which possessgglec structure with at least two
different of hetero atoms in the ring. Nitrogenxy@en and Sulphur are the most common
heteroatoms. Heterocyclic compounds are very wideiributed in nature and essential to
life in various ways. Most of the sugars and tthdgrivatives, including vitamin C, for
instance, exist in the form of five-membered (Fyran six-membered (Pyran) rings
containing one oxygen atom . Most members of vitaBigroup possess heterocyclic ring
containing nitrogen. One example is vitamin B6 (8yxine), which is a derivative of
Pyridine, essential in amino acid metabolfem

Pyridazine ring is a part of the structures ofumber of drugs available in the
markef? like hydralazine, minaprine, cefozopran, pipafiezietc. Pyridazine derivatives
have been reported to possess various pharatacall activities including antibacterial
-6 ntifungal “-® anti-tuberculaf’® anticonvulsant®'? anhiypertensivé? , analgesic and
anti-inflammatory*314)
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Similarly, pyrazole (five-membered

nitrogen aning heterocyclic ring)

derivatives also show potential
(15,16)'

biological aties

including antimicrobial actions
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Experimental part:

1- Melting points are recorded using hot stage édaKamp melting point apparatus and
were uncorrected.

2- Infrared spectra are recorded using Fourier Sfcam infrared SHIMADZU (8300)
(F.T.IR) infrared spectrophotometer, KBr disc antfilm was performed by Chemistry
Department, Baghdad University and using Fouriean$form infraredSHIMADZU
(8400) (F.T.IR) infrared spectrophotometer, KBrcdigas performed by Al-Mustansryia
Univrsity.

3- Thin layer chromatography (TLC) was carried osing Fertigfollen precoated sheets
type polygram Silg, and the plates were developd iadine vapour.

4- UVNis spectra were recorded on Foruier TramsfoVarian spectrometer in
Bahgdad University college of Education Ibn-Al-Heitn of pure science .

5- H-NMR spectra were recorded on Foruier Transformriara spectrometer,
operating at 300 MHz with tetramethylsilane as rma¢ standard in DMSO-d6;
Measurements were made at Chemistry Departmeingrin

7- Biological activity was studied at Biology deaent, Baghdad University.
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8- Mass spectroscopy GC/Ms. These measurementsraeeded by using GC/Ms — Qp
2010 Ulta shimadzu 24 in Al- Mustansyria University
Some of the chemicals used are from (Fluka ,BDHrdrigh ,Merck) and used
directly without purification .

Synthesis:
1- Synthesis of Ethyl-2-(6-methoxy naphthalen-2-ypropanoate [2] 7

For Compound [2]: treating (0.0092 mole, 15.248QP-¢6-methoxy naphthalen-2-
yl) propanoic acid [1] with (20 ml) absolute ethgr@ml) sulfuric acid then refluxing the
mixture for 3 hours . The mixture was cold and ystallized from ethanol.

2- Synthesis of 2-(6-methoxy naphthalen-2 yl) propeehydrazide [3](18)19):

Compound [3] was synthesized by the addition ofhigdrazine hydrate (10ml) to
(0.01 mole, 3g) from compound [2] in (15ml) of alge ethanol then the mixture was
refluxed for 4 hours. After cooling, the productsafdtered off and recrystallized by using
ethanol .

3- Synthesis of 1-(3,5-dimethyl-1H-pyrazol-1-yl)-Z6-methoxy naphthalen-2-yl)
propan-1-one [4] 20

A mixture of compound [3] (0.00123mol, 0.3g) anctgtacetone (0.002 mol, 0.23
ml) in absolute ethanol (20) ml was heated at xettumperature for 10 hours. The reaction
mixture was cooled and the formed precipitate wlgeréd off to give the titled compound

[4].

4- Synthesis of 2-(2-(6-methoxy naphthalen -2-yl)ppanoyl)-6-nitro-2,3-
dihydrophthalazine-1,4-dione [5]?Y:

Compound [3] (0.003 mole, 0.8g) was mixed withitBenphthalic anhydride (0.003
mole, 0.63Qg) in acetic acid (15ml), the mixture weluxed for 3 hours then cooled and
added to crushed ice. The precipitate was filt@#dwashed with water to give the final
product.

5- Synthesis of 2-(2-(6-methoxy naphthalen -2-yl)propeoyl)-2,3dihydrophthalazine-
1,4-dione [6] (1)

Compound [3] (0.0004 mole, 0.2g) was mixed withhaltit anhydride (0.0008 mole,
0.12g) in acetic acid (20ml), the mixture was nedld for 10 hours then cooled and added
to crushed ice. The precipitate was filtered ofisived with water to give the final product.

6- Synthesis of 1-(2-(6-methoxy naphthalen -2-yl)ppanoyl) -1-2-dihydropyridazine-
3,6-dione [7]@L

Compound [3] (0.003mole, 0.7g) was mixed with nalenhydride (0.0009 mole,
0.3 g) in acetic acid (15ml), the mixture was refld for 10 hours then cooled and added
to crushed ice. The precipitate was filtered ofisived with water to give the final product.

7- Synthesis of N-(carbamoyl-2-(6-methoxy naphthate-2-yl) propanamide [8], N-
(thiocarbamoyl-2-(6-methoxy naphthalen -2-yl) propaamide [10]??):

A mixture of ester [2] (0.0009mol,0.249) in abselagthanol (20ml), urea (0.009mol,
0.56g) was added. The mixture was refluxed for &noAfter cooling and filtering the
product was re crystallized.

8- Synthesis of N-[4-(biphenyl-4ylpxazole -2-yl)-2-(6-methoxy naphthalen -2-

yl)propanamide[9], N-[4-(biphenyl-4yl)thiazol-2-yl)-2-(6-methoxy naphthalen -2-
yl)propanamide[11] 22
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A mixture of compound [8] (0.0037mol, 0.1g ) or qumund (10) was treated
respectively with absolute ethanol (20ml) thesphenyl phenacyl bromide (0.0036moal,
0.1g) was added. The mixture was refluxed for 7réogooled and neutralized with
ammonium hydroxide solution. The precipitate wdiered off, washed with water, and
petroleum ether (80-100) was used for recrystadibra

Results and Discussion:

1- Characterization of ethyl 2-(6-methoxy naphthala-2-yl) propanoate [2]:
Ethyl 2-(6-methoxynaphalen-2-yl) propate [2] prepared by reacting of 2-(6-

methoxy naphthalene -2-yl) propanoic acid withsabite ethanol in presence of

conc.,HSOy .

The FTIR spectrum in figure (1), shows the disapgeee of the (O-H) hydroxyl
band group, yaeid of 2-(6-methoxy naphthalene-Zgthalyst con acid at (3000) ¢nand
appearance of bands at (1633)cdue to carbonyl ester group.

The Uv/Vis Spectrum, figure (2) gave absorptiondsaat different wave lengths
(332, 286) nm due to {an*) and t—n*) transitions.

H-NMR spectrum of compound (2), figure (3), shows following characteristic
chemical shifts ( DMSO-d6, ppm ): the aromatic rmprgtons appeared as multiples signals
até (7.12 - 7.79) ppm, signals at(4.04) ppm due to the (-GH group, Singlet signal at
(3.88) ppm due to the (OGHgroup, signals ail.45,ands1.10ppm (6H) that could be
assigned to two (C#l protons ands(2.48) ppm for DMSO.

2- Characterization of 2-(6-methoxy naphthalene-24y propane hydrazide [3]:

The acid hydrazide was synthesized by the reaatioester [2] with hydrazine
hydrate in absolute ethanol. The reaction of hyideahydrate with ester is one of the most
common reactions to synthesize the acid hydrazidevatives; it is a tetrahedral
nucleophilic substitution reactiG®.

The FTIR spectrum in figure (4) for hydrazide datives [3] shows the appearance
of the characteristic absorption bands in the regi3207-3304) crhdue to asymmetric
and symmetric stretching vibration of the (NH-NHyroup, the FT-IR spectrum also
shows the appearance of absorption band in thengdi633) crit due to the stretching
vibration of the amide carbonyl group, while a neand appeared at (1606) ¢due to the
stretching vibration of amide bending vibratiombtat (1460-1523) respectively.

'H-NMR spectrum (in DMSO as a solvent) of acid hyitla [3], figure (5), showed
a signal ab (9.22) ppm(1H) due to NH proton, many signalé &.10 - 7.76) ppm that
could be attributed to the six aromatic protons exiftibited a sharp singlet &{(3.83) ppm
for three protons of OCHygroup.

3- Characterization of 1-(3,5-dimethyl-1H-pyrazol-1yl)-2-(6-methoxy naphthalene -2-
yl) propan-1-one [4]:

The pyrazol derivative was prepared through thetiea of hydrazide derivative [3]
with acetyl acetone.

The FTIR spectrum of compound [4] in figure (6)pgis the disappearancewiNH>
andv NH bands in the region (3331-3230) ¢naromaticoC-H band at (3095) cthand
vC=0 band at (1627) cfhof the keto form in addition to the ringC=N at (1604) cm.

4- Characterization of phthalazine and pyridazine $,6,7] :

Compounds [5,6,7] were synthesized from the reaatfocompound [3] with 3-nitro
phthalic anhydride, phthalic anhydride and maleibyaride respectively in the presence
of acetic acid as a solvent and catalyst.
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The FT-IR spectrum of compound [5] indicated thepegyance obN-H band at
(3390) cm' and the (m-N@) substituted out of plane at (856) €nfigure (7) shows the
FTIR spectrum of compound [5].

The FT-IR spectrum of compound [6] in figure (10bws the appearance of the two
bands of NH group in the region (3151) trand appearance of a band due to aromatic
v(C-H) group at the range (3009) ¢nif'wo carbonyl groups of compound [6] appeared at
(1656) cm' and at (1599) crhfor the amide carbonyl.

The FT-IR spectrum of compound [7] showed in figui®l) indicated the
disappearance of N-H band at (3228)*camd carbonyl group at (1728) &m

H-NMR spectrum of compound [7] many signalssaf7.12-7.80) to the aromatic
protons. A sharp singlet at3.97 ppm due to three protons of (O4FHroup. a singlet &t
3.35 ppm (1H) that could be attributed to one praib(C-H) group. in figures (3-12).

5- Characterization of N-(carbamoyl-2-(6-methoxynapalen-2-yl)propanamide [8]:

The refluxing ester with urea in absolute ethar@legcompound [8], The FT-IR
spectrum showed a band at (3341)%atue tov(NH) group, other band at (1728) ¢rfor
the vcarbonyl group and (1417-1502) €ndue tov(C=C) stretching of aromatic system,
figure (13).

6- Characterization of N-[4-(biphenyl-4yl)oxazol-2yl)-2-(6-methoxy naphthalen-2-yl
) propanamide [9] :

The reaction of compound [8] witp-phenyl phenacyl bromide under refluxing
condition affected on intermolecular cyclizatiomaigh &2 mechanism giving the desired
oxazole derivative [9].

The structure of oxazole derivative was confirmgdHT-IR spectrum showed a
broad band ofv(N-H) at (3356-3443) cmh carbonyl group at (1728) ¢ sharp
absorption band at (1600) ¢naue tov (C=N) group , thearomatic (C=C) at (1454-1502)
cmi?, stretching band of (C-O-C) at (1176) ¢mand at (1502) crhfor & (-NH). figure
(15).

'HNMR spectrum showed the following signals (in DM$® a solvent ) showed
many signals in the regiad¥.11-8.10 ppm due to ten aromatic protons and Ndiopra
singlet signal a$5.01ppm (1H) due to (C-H) oxazole ring ,figure 16

7- Characterization of N-(thiocarbamoyl-2-(6-methoy naphthalen-2-yl)
propanamide [10}

The FT-IR spectrum showed a band at (3441) amhich was assigned to the
asymmetric and symmetric bands of (Nlldnd (NH) groups, at (1728) chfor v (C=0),
at (1024) crit for v (C=S) and band at (3061) ¢mvhich was due to (C-H) and band at
(1419-1500) crt due tov (C=C) stretching of aromatic system, respectividyre (17).

The Uv/vis. Spectrum of compound [10] Figure (18pwed the absorption
bands at (280 nm and 332 nm) duenrte>fr*) and (n—=n*) transitions.

'HNMR spectrum (in DMSO as a solvent) showed mamgyas atd(7.11-7.78)
belong to the aromatic protons figure (19B)

8- Characterization of N-[4-(biphenyl-4yl) thiazol-2-yl)-2-(6-methoxy naphthalen-2-
yl) propanamide [11]:

The reaction of compound [10] withrphenyl phenacyl bromide under refluxing
condition affected on intermolecular cyclizationahgh $2 mechanism giving the desired
thiazole derivative [11].

The F.T.IR spectrum of compound [11] showed theeapgnce of carbonyl group
(1728) cm', Sharp absorption band at (1600)cdue tov(C=N), (3150) crit due tov(N-
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H) cmi and the aromatic (C=C) at (1450) ¢nstretching band ob (C-S-C) at (761) crh
and band o8 (NH) at (1685) crifas shown in figure (20).

9- Discussion of the biological activity:
The biological activity of compounds was determitgdmeasuring the diameter of
the empty region around the well (Inhibition zone).
1- Compounds [2,3,4,7,8,10 and 11] are moderatelyeaagainstE.coli .
2- Compounds [2,3,7,8 and 10] are moderately actjanat Pseudomonas.
3- compounds [4 and 11] are slightly active agaiRstudomonas.
4- Compounds [3,7,10 and 11] are high effect agaStebhyl ococcus.
5- Compounds [2,4 and 8] are moderately active ay&taphylococcus .
The results of preliminary screening tests aredish table (3)

Table (2-2): Physical properties of the synthesized coummgls.

Molecular
Molecular Yield| M.P
Comp. Weight colour Rf
formula (%) (°C)
No. (g/mole)
1 C14H1403 230 - - white -
2 Ci16H1803 258.31 75 81-82 white 0.98
3 C14H16N202 244.29 96 | 122-123 brown 0.90
4 C19H20N202 308.37 68| 124-126 white 0.89
5 C22H17N30e 419.11 79 68-69 yellow 0.94
6 C22H18N204 374.39 65 85-86 Pale brown 0.82
7 Ci1sH16N204 324.33 67 91-97 white 0.90
8 CisH16N203 272.30 90 75-76 white 0.8)7
9 Co9H24N203 448.51 93 71-73 Pale yellow 0.89
10 Ci1sH16N202S 288.36 96 81-82 white 0.86
11 Co9H24N202S 464.58 95 76-78 Pale yellow 0.87

Table (2) :The characteristic bands of compounds (21).

UV, Amax
Comp.| ,nm, EtOH IR, KBr, v, cmt
No. |(m —»#n*)(n —»xn*)] (N-H) (C-H) (C-H) |(C=0)] (C=0) Others
cm  |aromatic| aliphatic Bands
2 286 332 - 3061 | 2831-29821633| 1450-1523 v(C-0O)
1033-1283
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3 - 3207-3304 3059 2831-2955 163B1460-1523 v(C-N)
1365
4 - 3230-3331 3095 2837-2982 162[71458-1504{ v(C=N)
1558
5 - 3390 3061 2841-2980 1728.458-1502 -
6 - 3151 3009 2885-2958 16561440-1491 -
7 210-260 332 3228 3072 2885-2958 1728458-1502 -
8 - 3341 3061 2845-298P 1728417-1502 -
9 - 3356-3443 3057 2845-2982 17281454-1502 v(C-0O-C)
1176
10 280 332 3441 3061 2841-2982 1728419-1500 v(C=S)
1024
11 - 3355 3055 2845-2982 1728.450-1502| v(C-S-C)
671

Table (3): Antibacterial activities forsome of the prepared compounds

Comp.| Sample E.coli Pseudomona Staphylococcus
No No. (G-) S (G+)
(In image) (G-)
2 18 + + + + + +
3 20 ++ ++ +++
4 22 + + + + +
7 26 + + + + + + +
8 27 + + + + + +
10 25 + + + + +++
11 28 + + + ++ +
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Figure (1): FT-IR spectrum of compound (2).
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Figure (3) *H-NMR spectrum of compound (2).
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Figure (3-4): FT-IR spectrum of compound (3).
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Figure (5): 'H-NMR spectrum of compound (3).
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Figure (6): FT-IR spectrum of compound (4).

1600

—ﬁ‘ﬁ_'_’_’—r'_l‘jﬁ—v—v—r-'—rrr-,-ﬁ—,—-rr‘r—r
1400

1200 1000 800

1fem

Figure (7): FT-IR spectrum of compound (5).
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Figure (9): Mass spectrum of compound (5).
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Figure (10): FT-IR spectrum of compound (6).
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Figure (11): FT-IR spectrum of compound (7).
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Figure (12):'H-NMR spectrum of compound (7).
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Figure (13): FT-IR spectrum of compound (8).
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Figure (14): Mass spectrum of compound (8).
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Figure (15): FT-IR spectrum of compound (9).
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Figure (17): FT-IR spectrum of compound (10).
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Figure (19A): 'H-NMR spectrum of compound (10).
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Figure (20): FT-IR spectrum of compound (11).
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Figure (23): effect of compounds A(18 =2 ,20 = 3(25 =10,26 = 7,27 = 8,28 = 11)
against Staphylococcus.
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