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Abstract:

Novel Schiff bases have been prepared from (6R,7R)-3-[( acetyloxy)methyl]-7-[[( Z)-2-(2-
aminothiazol-4-yl)-2-(methoxyimino)acetyl]amino]-8-oxo0-5-thia-1-azabicyclo[4.2.0]-oct-2-ene-2-
carboxylate sodium and 2,4-dihydroxy benzaldehyde ,3-methoxy-4-hydroxy benzaldehyde and3,4-
dimethoxy benzaldehyde .The homogeneity of the compounds was chered by TLC .The structures of
these Schiff bases have been characterized using IR,UV-Vis Spectroscopy, Elemental analysis(CHNS)
,melting points uncorrected ,These Schiff bases have been studies as Corrosion inhibitors for brass in
acide media (0.5 N HCI) and antibacterial of the Schiff bases have also been tested against both Gram-

positive and Gram —nagative bacteria .
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Introduction:

Corrosion  problems  have  received
considerable amount of attention because of their
economic and safety consequences. The use of
inhibitors is one of the most practical methods for
protection against corrosion  [1].Corrosion
inhibitors are chemicals that react with ametallic
surface or the environments the metal surface is
exposed to and act to protect the metal against
Corrosion [2]. Most organic compounds having
hetero atoms (N,O,S) in their aromatic have been
successfully used as Corrosion inhibitors
[3,4,5]. The heterogenous Organic compounds
having higher basicity and electron density on the
hetero atoms have tendency to resist Corrosion .

The active centers for the process of adsorption on
the metals surface [6].The inhibitors are
derivatives of thiazole, It is established that the
lone pair of electrons on nitrogen and the
protonation property of aza and thiol groups are
responsible for the formation of protective on the
metal surface and hence control the corrosion
[7].contain this group.The compound (1) contain
this group. This compound exhibit antibacterial
activity in vitro particularly against Esherichia
Coli , Staphylococcus aureous ,pseudo monas
aeruginosa and Kebsiellu Pneumonae
[8,9,10].Recent studies presented that Schiff bases
were effective inhibitors for generalized
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Corrosion of matel [11,12,13]. These observations
promoted us to synthesize new Schiff bases to
investigate inhibitive effective and evaluation of

biological activity. Hence it was thought in
teresting to study such type of moieties shown in
Figure 1.

Figure (1) Chemical structure of Amine (1)

Experimental:

Material and measurement all Chemicals
used were of (BDH, fluka, Merk) and used with
out further purification:

All melting points were determined in open
Capillary tubes using Electrothermal (Blaok
9300) apparatus were un corrected.

IR spectra were recorder as KBr disc using
Shimadzo —Japan apparatus in rang (4000-400cm’
').Elecronic spectra were measured in the
region(200-400 nm) for solution in ethanol and
chloroform at room temperature(30C°) using (
Spectro Scan 80D) Uv.Vis Spectrophotometer-
U.K.

C, H and N elemental analyses were performed
using a (Euro Vector EA 3000 A Italy) in Al-
albait University — Jordon

Inhibitor Corrosion study were carried out by
weight the specimens (Brass) before and after
immersion in 100 ml acid solution (0.5 M HCI)
for (4 days) at room temperature in the absence
and presence of inhibitors compounds.

Antibacterial activity of the compounds were
studies against Gram  positive  bacteria
(Staphylococcus aureous) and Gram nagative

bacteria(Esherichia Coli) by agar cup method by
using (DMSO) as solvent .

Preparation of Schiff bases:

A mixture of equimolar amount (0.01) of
Amine (1) and 2,4-dihydroxy benzaldehyde (2a)
in ethanol and in the presence of few drops of
piperidine as a catalyst was refluxed for (4hrs
),the reaction is easily monitored by TLC . The
reaction mixture was concentrated ,cooled and left
for (24hrs) at room temperature .During this
period yellow needles were formed the crystals
thus formed were filtered and recrystallized form
ethanol to give Schiff bases (S1) it was obtained
in(60%) yield . The same method was applied for
the preparation of Schiff base (S2)(65%) vyield
and Schiff base (S3)(60%) yield by using their
respective  aldehyde 3-methoxy 4-hydroxy
benzaldehyde (2b) and 3,4- dimethoxy
benzaldehyde (2c) The preparation of Schiff's
bases was carried out according to Scheme 1.
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where S1, 2a: X=Z=0OH, y =H S2, 2b: X=H, Z=0OH, y =OCHg3; S3, 2¢: X=H, Z=y=0CH3;
Spectral Characteristics: IR Spectra

UV-Vis Spectra

UV-Vis Spectra of the Schiff bases are
summarized in (table 1). the compound (S1)
shows Amax at (326nm) in ethanol see (fig 2) , as
well as compound (S2) shows Amax at (350nm) in
ethanol see (fig 3), and compound (S3) shows
Amax at (353nm) in ethanol see (fig 4) , This
compounds(S1-S3) undergo red shift because to
formed the imine bond (C=N) compared with start
material (1) that showed absorption at (254nm ) in
the same solvent [14-16].

FTIR spectra of compounds are listed (Table
2). The IR Spectra of Amine (1) contain
characteristic bonds at around (3450-3350Cm™),
(1760Cm™), (1665Cm™) due to v(NHy,NH)
v(C=0) lactam , and v(C=0) amide Respectively .
The IR Spectra of all the compounds (S1-S3)
contains characteristic bonds at around (3450Cm"
Y, (@@735Cm™), (1545Cm™) due to v (OH),
v(C=0), and v(C=N) Respectively. In addition to
some bonds shown in the (table 2), the IR Spectra
of all compounds has give in (figure
5, 6) respectively. [17-20].
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Table (1) shows UV-Vis spectra and physical properties of compounds

compound | Yield(%) | ML.P{"C) Color formula imax(ethanol) (mm)
1 White CisH1gN=INaO- 52 254
S1 60 =250 | Yellowred | CHzNsNaOsS; 326
S2 65 =250% Yellow C24H:NsNaOsS; 350
S3 60 sa50s | rellews Ca5H4N:sNaOsS; 353
Brunette
* = decomposition
Table (2) FTIR spectra data for Schiff bases (S1-S3)
Schiff CH Cc=0 Cc=0 _ ~ CH
bases OH NH aliphatic lactom ester c=c =N aliphatic co
(bend)
amine 3430-3350br | 2980 (w) | 1760 (s) | 1718 (s) | 1608 (s) 1365(s) | 1035 (s)
S1 | 3450(br) | 3339 (m) | 2940(w) | 1735(s) | 1720 (s) | 1620(s) | 1520 | 1355(s) | 1030 (s)
S2 | 3445(br) | 3326 (m) | 2970(w) | 1730(s) | 1724 (s) | 1610(s) | 1535 | 1366(s) | 1036 (s)
s3 3310 (m) | 2974 (w) | 1728 (s) | 1720(s) | 1607 (s) | 1530 | 1340(s) | 1065(s)
br =broad , m= medium , S=strong, W=weak
Element analysis:
The obtained CHN analysis results, which are
in good agreement with the proposed formulae,
are summarized in (Table 3)
Table (3) Elements analysis data for Schiff bases (S1-S3)
Schiff w C% H% N% $%
base Calculated | found | Calculated | found | Calculated | found | Calculated | found
S1 59758 | 4628 | 46.05 3.37 3.32 11.71 11.21 10.70 10.05
Sz 611.6 4708 | 47.13 3.59 3.57 11.44 11,22 10.46 1038
S 625.63 4795 | 4783 3.83 3.03 11.18 11.02 10.22 10.10
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Figure (2) UV-Vis spectra for Schiff base (S1)
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Figure (3) UV-Vis spectra for Schiff base (S2)
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Figure (4) UV-Vis spectra for Schiff base (S3)
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Figure (6) FTIR spectra of Schiff base (S1)
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Weight loss study [21-24]

Samples of brass were used for weight loss
measurement studies at (25°C) for (4 days) .The
figures (7-10) shows the variation of weight loss
of inhibitors (Schiff bases).

The Corrosion rate of all inhibitors was calculated
as:-

W K

CR=
Adzt

Where CR: Corrosion rate, W: amount of weight
loss , K: constant (534) , A: area of Brass
d: density of sample (8.52), t: time (hour).

The figures (11-14) show the variation of
Corrosion rate of Schiff bases compounds
(inhibitors).

The Inhibitors Efficiency of all inhibitors (S1-S3)
was calculated as:-

(CR. - CRy). 100

IE(%) =
CR.

Where
(blank)

CR1= Corrosion rate with inhibitors

IE = Inhibitors Efficiency.
The figure (15-18) shows the variation of
Inhibitors Efficiency of Schiff bases compounds
(S1-S3) (inhibitors).

The values of weight loss, corrosion rate,

inhibitor efficiency and surface area (0) for Schiff
bases (S1-S3) are give in (table 4).

CRe= Corrosion rate with out inhibitors

Table (4) shows values of weight loss, corrosion rate, inhibitor efficiency and surface area (0) for
Schiff bases (S1-S3) and amine

Dayl Dayl Day3 Day4
wt | CR ([IE%| 6 | wt | CR |IE%| 6 | wt | CR [IE% | 6 | wt | CR |IE%| 6
HCI | 00653 | 90.14 0.1165 | 75.17 0.1566 | 67.90 01812 | 5892
amine | 00159 | 2068 | 77.05 [ 077 | 00275 | 17.88 | 7639 | 0.76 | 00516 | 2237 | 67.07 | 067 | 0.0637 | 20.71 | 64.84 | 0.64
§1 [ 00017 | 221 | 9754 | 0875 | 00053 | 344 |9545] 095 | 00093 | 403 | 9400 (09400128 | 416 | 9293 | 053
§2 | 00016 | 208 | 97.69 | 0597 | 00070 | 455 |93599|093 | 0009 | 4.16 | 93.86 093 | 00116 3.77 | 93.59| 0593
§3 | 0002 | 286 | 9682 | 096 | 00085 | 552 |9270( 092 | 00119 | 515 | 9240 | 08200136 | 442 | 9249|092
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Fig. (9) Show of weight loss of S2 compound

Fig. (10) Show of weight loss of S3 compound
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Fig. (17) Show of inhibitor efficiency of S2
compound

Biological activity:

The antibacterial activity of the test
compounds (S1-S3) determined by cup plate
method using tow type of bacteria: Gram positive
bacteria (Staphylococcus aureous) and Gram
nagative bacteria (Esherichia Coli). It was found

Fig. (18) Show of inhibitor efficiency of S1
compound

that all these compounds were considered
inhibitors for bacterial with different inhibited
Diameter of inhibition zone among them because
of contain these compounds on group's increases
activity it against the bacteria's. Results are shown
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in (table 5). The figures (19, 20) shown effective the Schiff bases on bacteria's [25, 26].
Table (5) Diameter of inhibition zone (in mm) against bacteria
(E.coli, ST)
Schiff bases E.coh ST
51 20 mm 15 mm
52 24 mm 18 mm
53 15 mm 13 mm
S3 S1

S3
Fig. (19) inhibited effective of Fig. (20) inhibited effective of Schiff
Schiff bases (S1-S3) against bases (S1-S3) against bacteria ST
bacteria E.coil
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