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Abstract

Some  Schiff bases were synthesized by condensation of two
aldehydes(vanillin ,para-di methyl amino benzaldehyde ) with two amines
(Urea, Thiourea),and their complexes with two transition metals (Cu,Co)

were also prepared.

These compounds were characterized by using IR spectrum,atomic

absorption,UV/visible and their melting pointswere also determined .

The biological activity of these compounds were tested for

bacteria(Ps.aeruyinosa,E.coli, S.aureus,E.faecalis).
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Introduction

1-1 Definition
Schiff bases was first reported by Hugo Schiff in 1948.

Chemist use this terminology to indicate the organic compounds which
contain imine group , which is a carbon atom covalently bonded to a
nitrogen atom =C=N-R. These compounds have different names such

as aniles and benzaniles [1].

Schiff bases that are derived from ketones are known as ‘“ketamines”
and those which are derived from aldehyde and hydrazine are known

as “aldimines” and “hydrazones" respectively .[2].

Hydrazones are special group compound in Schiff bases family and
they are characterized by the presence of C=N-N=C=.The presence of
tow inter-linked nitrogen atoms were separated from imine

Oximes.......... etc.(see table 1-1)[2].
1.2-Preparation of Schiff bases:

Schiff bases can be prepared by condensing carbonyl compounds and
amines in different condition and in different solvents with the
elimination of water molecules. The common methods uses for
preparation of Schiff bases are refluxing conditions. The presence of
dehydrating agents like magnesium sulphate normally favors formation

of Schiff bases [6].

R,C=0 + RNH,& R,-COH(NH)-R&R,-C=N-R + H,0

Scheme(1):formation of schiff bases



Table (1-1) Reacted between primary amine with carbon

Carbonyl Ammonia derivative Yield
group

Structure Name Structure Name Structure
\ Hydrazine H,N-NH, Hydrazone |\
C=0 C=N-NH2
/ /
\ Seme-carbazide | HON-NH-CO-NH, | Semi C=N-NH-
/CZO Cabazon C=0O(NH2
\ Thio H,N-NH-CS-NH, | Thiosemi | C=NNH-
/CZO semicarbazid Cabazon | C=S(NH2)
\ hydroxylaimne | H,N-OH Oxime \
C=0 C=N-OH
/ /
\ phenylhydrazine | H,N-NH-C¢Hjs Phenyl \
C=0 h . C=N-NH-C6H5
) ydrazine )

1-1-2 some properties of Schiff bases

l-aromatic or aliphatic Schiff bases that are derived from carbonyl and

amines are very stable. [4].

2-schiff bases prepared from amines and amino acids and aromatic or

aliphatic aldehydes are soilds.[4]
3-schiff baseswhich prepared fromaliphatic derivatives are liquids.

The stability of Schiff bases depending on the types of the aldehydes
or ketones used in prepared. Schiff base which prepared from aromatic

aldehydes and aromatic amines are stable.[7]

R-CO-H + R-NH,—— R-N=CH-R

unstable




Ar-CO-H +R-NH, ——R-N=CH (Ar)

unstable

R-C=OH + Ar-NH, mAr-N=CH-R
stable

Ar-CO-H+ Ar-NH,—— Ar-N=CH-Ar

stable

Scheme(2):stable and un stable Schiff bases

Aliphatic  Schiff bases are wunstable in aqueous solution , the first
decomposition step involves addition of proton to nitrogen atom  from
iminum ion and in the presence of water carbonyl amine is formed

which decompose to aldehydes and amine .[3]

H+ . . H20/-H
-C=N-R—|[C=N"HR&C H=N-R|&—— -C=0+ R-NH,

The hydrolysis reaction is used to purify the carbonyle compound by
converting it to oximes or other compound followed by the hydrolysis of

thesederivatives.|[8]

Schiff bases areinsolublein acidic ,basic or natural compounds.Schiff bases

shows tautomersim (keto -enol) Shiff bases have two geometric isomers.

N
/ /\

R R R

Hauser and coworker proved the presence of the isomer which is

difficult to separate due to their rotation around each other.[8]



1-3 Applications of Schiff bases:

Schiff bases are widely applicable in analytical, biological and industrial

1-3-1 catalytic applications:

In Schiff metal complexes these environment at the coordination center
can be modified by attaching different substitution to the ligand and useful
range of steric and electronicProperties essential for the

fine —tuning of structure and reactivity can thus be provided.

The Schiff bases for metal complexes with p-Block and d-Block metal
and these complexes have been Known to act as highly efficient catalyst
in various syntheses and other wuseful reaction many Schiff base
complexes of ruthenium and palladium are used as catalyst in the syntheses

of quality polymers .[5]

Aromatic schiff bases or their metal complexes catalyze reactions on

oxygenation ,hydrolysis , electro-reduction and decomposition.|[1]
1-3-2 Coordination Chemistry:

Coordination chemistry has gained reputation the second half of last
century and this was due to the progressive introduction of new

coordination compounds complexes . [7]

Which finds a wide area of applications such as industry agriculture

and medicine.

One of the most important class of three complexes is Schiff bases
which involve transitional metal .

Schiff bases have been playing an important part in the development of
coordination chemistry ,Schiff bases metal complexes have been

studied extensively because of their attractive chemical and physical



properties and their wide range of applications in numerous scientific
area .These types of complexes have been vigorously explored in
recent years and such studies have been the subject of many papers

and reviews .[8]

Many of them are centered on the catalytic activity of Schiff base
complexes in a large number of homogenous and heterogeneous
reactions.Schiff bases are common ligands in coordination chemistry the

imine nitrogen is basic and exhibits pi- acceptor properties.

The ligands are typicallyderived alkyl di amines and aromatic aldehydes.[3]
1-3-3 Biological and medical application:

Many ligands have been designed to mimic the function of natural carriers in

recognized and transporting specific metal ion.

Anionor nutrial moleculesand in understandingand  reproducing  the

catalytic activity of metallo —enzymes and proteins.[1]

Schiff basecontain isomethane group which influence the enzymatic activity

of biological system.[1]

A number of Schiff bases proved to have abiological activity against cancer

and also against microorganisms ,influenza[1].

Many Schiff bases are Known to be medicinally important and used to be

design medicinal compounds [3].

It was seen that the biological activity of Schiff bases either increase or

decrease upon chelation with metal ions[7].

Copper(Il) ,cobalt(Il) complexes of Schiff bases derived from 3-substituted
-4-amino-5-mercapto-1,2,4-triazole and 8-formyl-7-hydroxy-4-



methylcoumarin show potent antibacterial activity against Escherichia coli
, staphylococcus aurous streptococcus piogenes, pseudomonasaeruginosa
and salmonella typhi and antifungal a ctivities against Aspergillusnige ,

Aspergillusflavus and Cladosporium.[5]
1-3-4 Other applications:

Many Schiff bases compound are found to be good corrosion
inhipitersemergal and atacolstudies the corrosion behavior of iron in
2M HCL solution at 298k with three Schiff basecompounds and found
these compounds have the perfect inhibition efficiency.[6]

Schiff base are used to measure and extract Uranium and Thorium ions.



2-1 Using material

Experimental Section

Table (2-1) of using material

Name Structure Assay%
Ethanol C,HsO 99.5
Vanillin CsHgOs 99
Para di methyl amino | CoH;;ON 98
benzaldehyde

Urea C1H4N20 99
Thioria C 1 H4N2 S 99

2-2 ApparatusandTools:

Sensitivebalance ,Beakers ,Round bottomed Flask ,

Condenser ,Glassrod ,Funnel ,

Filter Paper , IR Spectrometer ,

UV Spectrometer,

Meltingb Point measurement device, Cabilary Tubes.




2-3 Method:

2-3-1 preparation of ligands :

¢ Preparation of N,N-Bis( di,para di methyl amino benzaldene)urea

.(L]):

0.000033mmole of urea were weighed ,then dissolved with 30 ml of
absolute ethanol ,also 0.000067Immole of para di methyl amino
benzaldehyde were weighed and dissolved with 30ml of absolute ethanol
.the tow solution above mixed together and reflexed to about five hours at

70-80c”.

The resultant solution was allowed to stand at room temperature for about
three days .the crystals were filtered and washed with absolute ethanol ,dried

and weighed .(the recrystalization will be done by using absolute ethanol )

¢ Preparation of N,N-Bis (di,3-methoxy,4-hydroxy
benzyledene)urea(L,):

0.000032mmole of urea were weighed ,then dissolved with 30 ml of
absolute ethanol ,also 0.000066mmole of vanillin were weighed and
dissolved with 30ml of absolute ethanol .the tow solution above mixed

together and reflexed to about five hours at 70-80c°

The resultant solution was allowed to stand at room temperature for about
three days .the crystals were filtered and washed with absolute ethanol ,dried

and weighed .(the recrystalization will be done by using absolute ethanol )

¢ Preparation of N,N-Bis (dipara di methyl amino benzyledene)
thiourea(L3):

0.000026mmole of thiourea were weighed ,then dissolved with 30 ml of

absolute ethanol ,also 0.000067mmole of para di methyl amino



benzaldehyde were weighed and dissolved with 30ml of absolute ethanol
.the tow solution above mixed together and reflexed to about five hours at

70-80c”.

The resultant solution was allowed to stand at room temperature for about
three days .the crystals were filtered and washed with absolute ethanol ,dried

and weighed .(the recrystalization will be done by using absolute ethanol )

¢ Preparation of N,N- Bis (di,3methoxy,4hydroxy benzyledene)
thiourea (L,):

0.000026mmole of thiourea were weighed ,then dissolved with 30 ml of
absolute ethanol ,also 0.000065mmole of wvanillin were weighed and
dissolved with 30ml of absolute ethanol .the tow solution above mixed

together and reflexed to about five hours at 70-80c”.

The resultant solution was allowed to stand at room temperature for about
three days .the crystals were filtered and washed with absolute ethanol ,dried

and weighed .(the recrystalization will be done by using absolute ethanol )
2-3-2 Preparation of complexes:

¢ Preparation of N,N_Bis( di,para di methyl amino benzaldene)urea

cobalt(IIT)chloride(L;Co):

0.000002682 mmole of the ligand were weighed and dissolved in about 10
ml of ethanol also0.000004439 mmole of cobalt chloride were dissolved in
equal amount of ethanol and added to the solution of the ligand. The
mixture transferred to a round bottomed flask ,and refluxed at 70-80C°
for 2 hours . The mixture allowed to cooled , until the precipitate was

separated (48 hrs) . The crystals collected and weighed.



¢ Preparation of N,N_Bis( di,para di methyl amino benzaldene)urea

copper(3)chloride(L;Cu):

0.000002726 mmole of the ligand were weighed and dissolved in about 10
ml of ethanol also0.0000031 mmole of copper chloride were dissolved in
equal amount of ethanol and added to the solution of the ligand. The
mixture transferred to a round bottomed flask ,and refluxed at 70-80C°
for 2 hours . The mixture allowed to cooled , until the precipitate was

separated(48 hrs) . The crystals collected and weighed.

¢ Preparation of of N,N-Bis(di,3-methoxy,4-hydroxy benzyledene)urea
cobalt(IIT)chloride(L,Co):

0.000002639 mmole of the ligand were weighed and dissolved in about 10
ml of ethanol also0.000004365 mmole of cobalt chloride were dissolved in
equal amount of ethanol and added to the solution of the ligand. The
mixture transferred to a round bottomed flask ,and refluxed at 70-80C° for
2 hours . The mixture allowed to cooled , until the precipitate was

separated(48 hrs) . The crystals collected and weighed.

¢ Preparation of N,N-Bis(di,3-methoxy,4-hydroxy benzyledene)urea
copper(Ill)chloride(L,Cu):

0.000002564 mmole of the ligand were weighed and dissolved in about 10
ml of ethanol also0.000003044 mmole of copper chloride were dissolved in
equal amount of ethanol and added to the solution of the ligand. The
mixture transferred to a round bottomed flask ,and refluxed at 70-80C°
for 2 hours . The mixture allowed to cooled , until the precipitate was

separated (48 hrs) . The crystals collected and weighed.

10



¢ Preparation of N,N-Bis (di para di methyl amino benzyledene)
thiourea cobalt(IIT)chloride(L;Co):

0.000002469 mmole of the ligand were weighed and dissolved in about 10
ml of ethanol also0.000004235 mmole of cobalt chloride were dissolved in
equal amount of ethanol and added to the solution of the ligand. The
mixture transferred to a round bottomed flask ,and refluxed at 70-80C°
for 2 hours . The mixture allowed to cooled , until the precipitate was

separated(48 hrs) . The crystals collected and weighed.

¢ Preparation of Preparation of N,N-Bis (di para di methyl amino

benzyledene) thiourea copper(Ill)chloride(L;Cu):

0.000002519 mmole of the ligand were weighed and dissolved in about 10
ml of ethanol also0.000002950 mmole of copper chloride were dissolved in
equal amount of ethanol and added to the solution of the ligand. The
mixture transferred to a round bottomed flask ,and refluxed at 70-80C°
for 2 hours . The mixture allowed to cooled , until the precipitate was

separated(48 hrs) . The crystals collected and weighed.

¢ Preparation of N,N-Bis (di,3methoxy,4hydroxy benzyledene)
thiourea cobalt(IIT)chloride(L4Co):

0.000002487 mmole of the ligand were weighed and dissolved in about 10
ml of ethanol also0.000004162 mmole of cobalt chloride were dissolved in
equal amount of ethanol and added to the solution of the ligand. The
mixture transferred to a round bottomed flask ,and refluxed at 70-80C°
for 2 hours . The mixture allowed to cooled , until the precipitate was

separated(48 hrs) . The crystals collected and weighed.

11



¢ Preparation of N,N-Bis (di,3methoxy,4hydroxy benzyledene)
thiourea copper(IIl)chloride(L4Cu):

0.000002439 mmole of the ligand were weighed and dissolved in about 10
ml of ethanol als00.000002903 mmole of copper chloride were dissolved in
equal amount of ethanol and added to the solution of the ligand. The
mixture transferred to a round bottomed flask ,and refluxed at 70-80C°
for 2 hours . The mixture allowed to cooled , until the precipitate was

separated (48 hrs) . The crystals collected and weighed.

12



Physical properties:

Complex Molecular | Molecular Color Yield% Melting
Formula weight Point C
L1 C19H2,N,O 322.44 Color less | 98.73 114
L2 C17H16N,O 328.36 Off white | 69.416 108
L3 Ci9H23N5S 342.5 Yellow 79.55 109
L4 Cy7H17N3S 3443 Off white | 85.66 106
L1+Cu | C9H»pN4O,Cu | 385.94 Brown 77.10 98
L1+Co | Ci9H;uN40,Co | 381.34 Green 69.50 102
L2+Cu | C7H;6N,O,Cu | 391.86 Brown 70.11 112
L2+Co | Ci7HsN,0O,Co | 387.26 Blue 68.12 88
L3+Cu | C9H3NsS,Cu | 406 Brown 42.31 113
L3+Co | Ci9H3NsS,Co | 401.4 Blue 73.20 110
L4+Cu | C7C7N3S,Cu | 407.8 Brown 60.50 103
L4+Co | C7H7N3S,Co | 403.2 Blue 64.37 99

13
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3-1 UV result:

Table (3-1) UV/ visble spectra data:

Compound Absorption Beak/nm

L1 0.744 210

L2 1.512 220

L3 1.494 220

L4 1.398 230
L1+Cu 1.180 210,220
L1+CO 0.713 210
L2+Cu 0.705 230,275
L2+Co 1.476 225,270,340
L3+Cu 1.247 215,260
L3+Co 1.489 220,270,380
L4+Cu 1.509 220,270,380
L4+Co 0.152 220,240

16




3-2 IR Result:

-The infrared spectrum of the ligands were recorded with in the 400-4000

1
cm- rang.

-The spectra of all complexes are alike with that of the free Schiff
base,containing the absorption bonds which are assigned to the
vibrations:(C=N),(CH;),(C=0); that suggests the presence of a generally

unaltered structure of this ligands.

-The bands that occur in the low wavenumbers rang were assigned to the

stretching vibrations v (M-0O)

Table (3-2) IR spectra (cm™)

*L1~~ N,N_Bis( di,para di methyl amino benzaldene)urea:

CH; C=0 C=N CH(Ar) |M-O M-N
L1 2904 1545 1600 3166 - -
LICu  |2909 1375 1594 3452 816 750
LiCo |2914 1374 1593 3183 810 590

17




Table (3-3) IR spectra(cm™)

L2~~N,N-Bis (di,3methoxy , 4 hydroxy benzyldene) urea

OH CH; CH(Ar) |OCH; |[C=0O |C=N |M-O |M-N
L2 3463 | 2969 | 3315 1161 | 1517 | 1671 | _ _
L2Cu | 3380 |2920 |3130 1160 | 1495 | 1582 |530 580
L3Co |3230 | 1590 |3190 1161 | 1506 | 1594 |722 739
Table (3-4) IR spectra (cm'l)
L3~~~ N,N-Bis (dipara di methyl amino benzyldene)thiourea

CH; CH(Ar) | NH(alphatic) | C=S C=N M-O | M-N
L3 3172 | 3172 3391 1200 | 1600 _ _
L3Cu |2915 |3260 3435 1161 | 1589.04 | 530 816
L3Co |2920 |3200 3424 1167 | 1600 723 816
Table (3-5)IR spectra(cm '1)
L4~~N,N-Bis (di,3methoxy,4hydroxy benzyldene) thiourea

CH; | CH(Ar) |OH |OCH; | C=S | C=N NH(alpha) | M-O | M-N

L4 2969 | 3167 3390 | 1035 | 1161 | 1660 3391 _ _
L4Cu | 2854 | 3130 3580 | 1150 | 1150 | 1600 3468 635 | 720
L4Co | 2953 | 3189 3390 | 1150 | 1150 | 1594.52 | 3280 723 | 816

18




3-3 Results of atomic absorption

Sample Cu% Co%
practical | Theoirtical | practical | Theoritical

L1Cu 10.724 | 164533 | -
L1Co 9.972 15.2614
L2Cu 3.928 16.2047 | _
L2Co L L 6.948 15.2094
L3Cu 11.724 15.640 | _
L3Co - - 7.01 14.6736
L4Cu 9.736 15.5713 | _
L4Co L L 4.742 14.6081

19




3-4 Result of biologicalactivity:

Type of C L; (0.05) L4(0.05) L4(0.1)
bacteria
Ps.aeruyinosa | 15 18 22 18
E.coli 6 20 18 25
S.aureus 6 15 17 20
E.faecalis 10 6 11 14
Type of L;(C) | L3(0.05) L5(0.1) Ly(C) | Ly(0.05) | Ly(0.1)
bacteria
Ps.aeruyinosa | 7 10 12 19 14 13
E.coli 6 14 14 5 10 13
S.aureus 5 18 16 6 7 10
E.faecalis 6 9 17 6 9 12

20




3-5 Discussion of IR Results:

*In ligand1 C=N 1600 schiffted to 1594and 1593 in L {Cu and L,Co
respectively .this change due to complexation.

*In ligand2 C=N 1671 schiffted to 1582 and 1594 in L,Cu and L,Co

respectively.this change due to complexation

In ligand3 C=N 1600 Schiffted to 1589.04 and 1600in L;Cu andL;Co
Respectively. This change due to complexation.

*1n ligand 4C=N 1660 schiffted to 1600 and 1594 in L4,Cu and L,Co
Respectively. This chang due to complexation.

Discussion of UV Results:

The beaks in UV results explained lamda max of ligands and there

complexes
Discussion of biological activity:

After testing the ligands found it efficient for types of bacteria which

utilized in medical and pharmaceutical fields

21
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