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A Schiff base is a nitrogen analog of an aldehyde or ketone in which the C=0 group is
replaced by C=NR group. It is usually formed by condensation of an aldehydes or ketones with

a primary amine according to thdléaving scheme:

Q R
R_NH2 + R—C—R —m C—N—R + H20
R

Primary amine Aldehyde or ketone Schiff base

Where R, may be an alkyl or an aryl group. Schiff bases that contain aryl substituents are
substantially more stable and more readily synthesized, while those which contain alkyl
substituentare relatively unstable. Schiff basesatiphatic aldehydeare relatively unstablend

readily polymerizablevhile those ofaromatic aldehydekaving effectie conjugation are more

stable

The formation of a Schiff base from an aldehydes or ketones is a reversible reaction and

generally takes plaaender acid or base catalysis, or upon heating.

O (I)H
R—C——R + R——NH,; R—cl;—-R
NHR
Aldehyde Primary Carbinolamine
or ketone amine ‘
r\iR

R—C——R + H30

N-substituted Water
imine
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The formation is generally driven to the completion by separation of the product or removal of
water, or both. Many Schiff bases can be hydrolyzed back to their aldehydes or ketones and

amines by aqueous aoor base.

The mechanism of Schiff base formation is &eotvariation on the theme ofucleophilic
addition to the carmyl group. In this case, thaicleophile is the amine. In the first part of the
mechanism, the amine reacts with the aldehyde onkeimgive an unstable addition compound
called carbinolamineThe carbinolamine loses water by either acid or base catalyzed pathways.
Since the carbinolamine is an alcohol, it undergoes acid catalyzed dehydration.

+
OH Ccl) Hy
| H, R C—(—\N————R
R 20—" T e R ﬁ 2
H H
Tl (acid-catalyzed dehydration)
R

+
C—N—~R' + Hy0

. H

R R’
\C—:N/ + H35
/

R

Typically the dehydration of the canblamine is the ratéetermining step of Schiff base
formation and that is why the reaction is catalyzed by acids. Yet the acid concentration cannot be
too high because amines are basic compounds. If the asnpmtonated and becomes non
nucleophilic, @uilibrium is pulled to the left and carbinolamine formation cannot occur.

Therefore, many Schiff bases synthesis are best carried out at mildly atidic p

Chemistry and Biological Importance of Schiff bases
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Schiff bases have a large number of synthaes in organic chemistry. Acylation of
Schiff basesby acid anhydrides, acid chlorides and acyl cyanides is initiated by attack at the
nitrogen atom and leads to net addition of the acylating agent to the eantmgen double

bond. Reactions of thigpe have been put to good use in natural product synthesis.

Schiff bases appear to be an important intermediate in a number of enzymatic reactions
involving interaction of an enzyme with an amino or a carbonyl group of the substrate. One of
the most impdant types of catalytic mechanism is the biochemical process which involves the
condensation of a primary amine in an enzyme usually that of a lysine residue, with a carbonyl
group of the substrate to form an imine, or Schiff base. Stereochemical iatiestigarried out
with the aid of molecular model showed that Schiff base formed between methylglyoxal and the
amino group of the lysine side chains of proteins can bent back in such a way towards the N
atom of peptide groups that a charge transfer caardmtween these groups and oxygen atoms
of the Schiff bases. In this respect pyridoxal Schiff bases derived from pyridoxal and amino acids
have been prepared and studied from the biological pbwew. Transition metal complexes of
such ligands are inggtant enzyme models. The rapid development of these ligands resulted in
an enhance research activity in the field of coordination chemistry leading to very interesting

conclusions.

Thin layer chromatography (TLC) is achromatographyechnique used to separate natatile

mixturest™ Thin layer chromatography is perforchen a sheet of glass, plastic, or aluminium
foil, which is coated with a thin layer afdsorbentnaterial, usuallyilica ge| aluminium oxide

or cellulose This layer of adsorbent is known as gt@tionary phase

After the sample has been applied on the platsghgntor solvent mixture (knownas

themobile phasgis drawn up the plate vizapillary action Because differeanalytesascend the

TLC plate at different rates, separation is achiéded.

Thin layer chromatography can be ustm monitor the progress of a reaction, identify
compounds present in a given mixture, and determine the purity of a substance. Specific

examples of these applications include: analyzmgmidesandfatty acids detection

of pesticide®r insecticidesn food and water, analyzing the dye composition of fibers
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in forensics assaying theadiochemical puritpfradiopharmaceuticgls or identification

of medicinal plant&nd their constituentd

A number of enhancements can be made to the original method toadeititra different steps,
to increase the resolution achieved with TLC and to allow more accurate quantitative analysis.

This method is referred to &PTLC, or "high performance TLC".

Plate preparation

TLC plates are usually commercially available, with standard particle size ranges to improve
reproducibility. They are prepared by mixing the adsorbent, sushiias ge| with a small

amount ofinert binder likecalcium sulfat€gypsum) and water. This mixture is spread as a thick

slury on an unreactive carrier sheet, usuglhss thick aluminum foil, or plastic. The resultant
plate is dried andctivatedby heating in an oven for thirty minutes at T The thickness of
the absorbent layer is typically around 0.0.25mm for analytical purposes and around 0.5

2.0mm for preparative TLE

Techniqud edit]

.,
o ':

: "i'oi:’ '

-

Chromatogram of 1@ssential oilsoloured withvanillin reagent.

The process isimilar topaper chromatograplwith the advantage of faster runs, better
separations, and the choice between different stationary phases. Because of its semplicity

speed TLC is often used for monitoriokgemical reactionand for the qualitative analysis of

reaction products.
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To run a thin layer chromatography, the followinggedure is carried olR:

1 A small spot ofsolutioncontaining the sample is applied to a plate, &dob centimeters

from the bottom edge. Thelventis allowed to completely evaporate off, otherwise a very
poor or no separation will be achieved. If a wvahatile solvent was used to dppthe

sample, the plate needs to be dried vaeuum chamber

A small amount of an appropriate solvent (eluent) is poured into a glass beaker or any other
suitable transparé¢rcontainer (separation chamber) to a depth of less than 1 centimeter. A
strip of filter paper (aka "wick™) is put into the chamber, so that its bottom touches the
solvent, and the paper lies on the chamber wall and reaches almost to the top of the
contairer. The container is closed with a cover glass or any other lid and is left for a few
minutes to let the solvent vapors ascend the filter paper and saturate the air in the chamber.
(Failure to saturate the chamber will result in poor separation antepaucible results).

The TLC plate is then placed in the chamber so that the spot(s) of the sample do not touch
the surface of the eluent in the chamber, and the lid is closedoNsntmoves up the plate

by capillary action meets the sample mixture and carries it up the plate (elutes the sample).

The plate should be removed from the chamber before thenédtont reaches the top of the

stationary phase (continuation of the elution will give a misleading result) and dried.

Separation Process and Principle [edit]

Different compoundsn the sample mixture travel at different rates due to the differences in their

attractbn to the stationary phase, and because of differences in solubility in the $Bgnt.

changing the solvent, or perhaps using a mixture, the separation pbeents (measured by

theRs value) can be adjusted. Also, the separation achieved with a TLC plate can be used to

estimate the separation oflash chromatoqraphg/olumn{Zl

&

Development of a TLC plate, a purple spot separates into a red and blue spot.
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Separation of compounds is based on the competition of the solute and the mobile phase for
binding places on the stationary phase. For instance, if normal phase silica gel is used as the
stationary phase it can be considered polar. Given two compounds which differ in polarity, the
more polar compound has a stronger interaction with the siidasatherefore more capable to
dispel the mobile phase from the binding places. Consequently, the less polar compound moves
higher up the plate (resulting in a higher Rf val@el)‘. the mobile phase is changed to a more
polar solvent or mixture of solvents, it is more capable of dispelling solutes from the silica
binding places and all compounds on the TLC plate will move higher up the plate. It is
commonly saidhat "strong" solvents (eluents) push the analyzed compounds up the plate, while
"weak" eluents barely move them. The order of strength/weakness depends on the coating
(stationary phase) of the TLC plate. For silica gel coated TLC plates, the eluemjthstren

increases in the following orddPerfluoroalkangweakest)Hexane PentaneCarbon

tetrachloride Benzenérl olueneDichloromethaneDiethyl

ether EthylacetateAcetonitrile, Acetone 2-Propanahn-

Butano| Water, Methano] Triethylaming Acetic acid Formic acid(strongest). Fo€18coated

plates the order is reverse. Practically this means that if you use wendftethyl acetate and
hexane as the mobile phase, adding more ethyl acetate results in higher Rf values for all
compounds on the TLC plat€hanging the polarity of the mobile phase will normally not result

in reversed order of running of the compourmsthe TLC plateAn eluotropic seriesan be

used as a guide in selecting a mobile phase. If a reversed order of running of the compounds is

desired, an apolar statioggrhase should be used, such as-@it8tionalized silica.

Analysig edit]

As the chemicals being separated may be comrieeral methods exist to visualize the spots:

1 fluorescent analytes like quinine may be detected undeklight(366 nm)

1 Often a small amount of fauorescencompound, usuallgpnanganesactivatedzinc silicate
is added to the adsorbent that allows the visualization of spots und€r lighit (254 nm).
The adsorbent layer will thus fluoresce light green by itself, but spots of analyte quench this

fluorescence.

v lodinevapors are a general unspecific calagent
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1 Specific color reagents exist into which the TLC plate is dipped or which are sprayed onto
the platg® B! 19

1 Potassium permanganatexidation

1 Bromine

1 In the case of lipids, the chromatogram may be transfeoeaPVDF membrane and then

subjected to further analysis, for examplass spectrometrya technique knowmasFar

Eastern blotting

Once visible, th& value, orretardation factqrof eachspot can be determined by dividing the

distance the product traveled by the distance the solvent front traveled using the initial spotting
site as reference. These values depend on the solvent used and the type of TLC plate and are not

physical constants.

Applications| edit|

In organic chenistry, reactions are qualitatively monitored with TLC. Spots sampled with a
capillary tube are placed on the plate: a spot of starting material, a spot from the reaction
mixture, and a crosspot with both. A small (3 by @m) TLC plate takes a couple wiinutes to

run. The analysis is qualitative, and it will show if the starting material has disappeared, i.e. the
reaction is complete, if any product has appeared, and how many products are generated
(although this might be underestimated due teelction). Unfortunately, TLCs from low
temperature reactions may give misleading results, because the sample is warmed to room
temperature in the capillary, which can alter the readtithe warmed sample analyzed by TLC

is not the same as what is in the Jlmmperature flask. One such reaction is
theDIBALH reduction of ester to aldehyde.

UTRAVIOLET AND VISIBLE (UV -VIS) ABSORPTION SPECTROSCOPY

Instruments for measuring the absorption of UV or Vesitddiation are made up the

following components

1. Sources (UVand Visible)
2. Wavelength selector (monochromator)

3. Sample containers
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4. Detector

5. Single processor and readout

Each of these components will be considered in turn.

Sources of UV radiation

It is important that the power of the radiation source does not change abruptly over its

wavelength range.

The electrical excitation of deuterium or hydrogen at low pressure produces a continuous
UV spectrum. The mechanism for this involves formation oxgited molecular species, which

breaks up to give two atomic species and an ultraviolet photon. This can be shown as;
D,+electrical energy D,*A Dj+D£t hn

Both deuterium and hydrogen lamps emit radiation in the range37%@m. Quartz
windows must be useid these lamps, and quartz cuvettes must be used, because glass absorbs

radiation of wavelengths less than 350nm.

Sources of visible radiation

The tungsten filament lamp is commonly employed as a source of visible light. This type
of lamp is used in thevavelength range of 358600 nm. The energy emitted by a tungsten
filament lamp is proportional to the fourth power of the operating voltage. This means that for
the energy output to be stable, the voltage to the lamp must be very stable indeed. &lectroni

voltage regulators or constaviltage transformers are used to ensure this stability.

Tungsten/halogen lamps contain a small amount of iodiqeantzfi e n vée | wohpi ch al s
contains the tungstendment. The iodine reacts witfaseous tungsten, forahéy sublimation,
producing the volatile compound WMWhen molecules of Wihit the filament they decompose,
redepositing tungsten back on the filament. The lifetime of a tungsten/halogen lamp is
approximately double that of an ordinary tungsten filam@mp. Tungsten /halogen lamps are
very efficient, and their output extends well into the wii@et. They are used in many modern

spectrophotometers.

Wavelength selector (monochromator)
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All monochromators contain the following component parts;
An entrance slit
A collimating lens
A dispersing device (usually a prism or a grating)
A focusing lens
An exit slit

Polychromatic radiation (radiation of more than one wavelength) enters the
monochromator through the entrance slit. The beam is collimatddhean strikes the dispersing
element at an angle. The beam is split into its component wavelengths by the grating or prism.
By moving the dispersing element or the exit slit, radiation of only a particular wavelength

leaves the monochromator through éxt slit.

Cuvettes

The containers for the sample and reference solution must be transparent to the radiation
which will pass through them. Quartz or fused silica cuvettes are required for spectroscopy in the
UV region. These cells are also transpararthe visible region. Silicate glasses can be used for

the manufacture of cuvettes for use between 350 and 2000nm.
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Schematic diagram of aodiblebeam U\Vis. Spectrometer

@Q

Menozheomator Dinecter

Ext sht

Ectrance
n

Detectors

The photomultiplier tubés commonly used detector in UVis spectroscopy. It consists
of a photo emissivecathode (a cathode which emits electrons when struck by photons of
radiation), several dynodes (which emit several electrons for each electron striking them) and an

anode.

A photon of radiation entering the tube strikes the cathode, causing the emission of
several electrons. These electrons are accelerated towards the first dynode (which is 90v more
positive than the cathode). The electrons strike the first dynode, causiegitssion of several
electrons for each incident electron. These electrons are then accelerated towards the second
dynode, to produce more electrons which are accelerated towards dynode three and so on.
Eventually, the electrons are collected at the an@&jethis time, each original photon has

produced 10i 10’ electrons. The resulting current is amplified and measured.

Photomultipliers are very sensitive to UV and Visible radiation. They have fast response
times. Intense light damages photomultiplieteey are limited to measuring low power

radiation.
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The linear photodiode array is an example of a multichannel photon detector. These

detectors are capable of measuring all elements of a beam of dispersed radiation simultaneously.

A linear photodiodearray comprises many small silicon photodiodes formed on a single
silicon chip. There can be between 64t04096 sensor elements on a chip, the most common being
1024 photodiodes. For each diode, there is also a storage capacitor and a switch. The individual

diodecapacitor circuits can be sequentially scanned.

In use, the photodiode array is positioned at the focal plane of the monochromator (after
the dispersing element) such that the spectrum falls on the diode array. They are useful for
recording U\AVis. Absorption spectra of sample that are rapidly passing through a sample flow
cell, such as in an HPLC detector.

Selection rule for UV spectroscopy

The selection Rules governing transitions between electronic energy levels of transition

metal complexesra:
1. op3JheBpin Rule
2 . oplThetOrbital Rule (Laporte)

The first rule says that allowed transitions must involve the promotion of electrons

without a change in their spin.

The second rule says that if the molecule has a center of symmetritjdnsngithin a
given set of p or d orbitals.€. those which only involvdistributionsof electrons within a given
subshell) are forbidden.

Relaxation of the Rules can occur through:

a) Spinorbit coupling this gives rise to week spin forbidden bands
b) Vibronic coupling an octahedral complex may have allowed vibrations where the

molecule is asymmetric.

Absorption of light at that moment is then possible.
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c) ~ Tacceptorand “-donor ligands can mix with the-atbitals so transitions are no

longer purely ed.
Color Wavelength
Region (nm)
Violet 380435
Blue 435500
Cyan 500520
Green 520565
Yellow 565590
Orange 590625
Red 625740

Application o f Ultraviolet and Visible spectroscopy

A few functional groups (Bromophores) may be detected by the ultra violet and visible
(electronic) spectroscopy, but it is especially useful for detecting the presence and elucidating the
nature of conjugated systeincluding aromatic rings. In the application of the electronic
spectroscopy for structural analysis, only the region above 200 nm is really useful and the region
below 200 nm is hardly useful for this purpose.

INSTRUMENTATION FOR STUDYING INFRA -RED SPECTRA

The essential features of an infrared spectrometer are sourcefrared light, a
monochromatoanddetector. Light from the source is passed througbample, splitsnto its
individual frequencies in the monochromator, and the relative intensifigrequencies are

measured in the detector.

a) INFRA -RED SOURCE:

Common sources are electrically heated rod

infrared output from these source varies in intensity over the required frequency range
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compensating vable slit is pro open add close in unison with the scanning over the individual

frequencies.

b) MONOCHROMATOR:

Both prisms and grating are used. The most common prism material is NaCl. Since NaCl
is only transparent down to 625¢mother alkali metahalides must be used for low frequency
work. In general gratings give better resolution at high frequencies than do prisms, and NacCl
suffers from the optics must be protected from condensation of moisture, usually maintaining

them at about 2T above ambiet temperature.

The Michelson interferometer

I 1 Stationary mirror

Eearm splitter
B

L

.o

Source .

©

Mavakle mirrar

LY

1 sample
' piosttion

O Detector

Radiation leaves the source and is split. Half is reflect

c) DETECTORS:

Most modern instruments use thermopile detectors. These work on the thermocouple
principle that if two dissimilar metal wires are hdadail, then a different in between head and
tail causes a current to flow in the wires. In the infrared spectrometer this current is proportional

to the intensity of radition falling on the thermopile.
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Application of vibration spectroscopy

The forceconstant which is a measure of stiffness of a chemical bond, in a molecule can
be evaluated. The moment of inertia can be deduced from the rotational structure of the
vibrational band. The molecular shape can sometimes be deduced from the moleculaarshape c
sometimes be deduced from the number of absorption bands observed in the vibrational

spectrum of the molecule.

The vibrational spectrum is used in identifying a compound by matching its infrared
spectrum to that of known samplissdentical, the compunds are also identical. It is also used

to study the structure of molecules and structure elucidation.

The infrared spectrum of compound is essentially the superposition of absorption bands
of specific functional groups and total of skeletal vibratioN® two compounds expect the

optical enantiomorphism give the infrared spectrum.

In the near infrared region which extend from 1250 to 400bare found may
absorption bands and combination adds oftesociated with H atoms. Bafrared spectrometry
is a valuable tool analyzing aromatic amines, water in otherlsaatg Many useful correlations
have been found in the midfrared region 400®5cni*. This region is further divided into
Agroup frequeRIBOPA arnedgi tome 4 f0i0nng £30065pni'.iThe 6 r eg
presence of absorption in the assigned ranges for the various functional groups can be used as an
evidence for the presence of such group in the molecule. Further the presence of inter intra
molecular hydrogen bonding and-tians isorers can be ascertained.

The absorption pattern in the finger region is complex and is originating from the

interaction vibrational modes. Absorption in this region is unique for every molecular species.

The farinfrared region 65@0cm’ containing benithg vibrations of carbon, nitrogen,
oxygen and fluorine bonded with atoms heavier than 19, and in addition bending motion in
cyclic system. In the study of conformation of a molecule as a whole, it is seen that the different
conformers differ in their fainfrared bands. Also far infrared region is well suited for the study
of metal coordination compounds and organometallic compounds. Infrared spectroscopy can also

be used for quantitative analyses sample.
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INSTRUMENTATION FOR NMR SPECTRA

The NMR sample is prepared in a thialled glass tubeaNMR tube

When placed in a magnetic field, NMR active nuclei (suchHsbsorbelectromagnetic

Bruker 300 MHz. Nuclear Magnetic Resonance (NMR) spectrometer

In NMR, transitions from the more stable alignment, A, (with the field) to the less
stable agnment, B, (against the fieldjccurswhen the nucleus absorbs electromagnetic energy

tha is exactly equal to the energy separation between the dBkiesThis amount of energy is

| 4


http://en.wikipedia.org/wiki/NMR_tube
http://en.wikipedia.org/wiki/Electromagnetic_radiation
http://en.wikipedia.org/wiki/File:NMR_sample.JPG
http://en.wikipedia.org/wiki/File:700_lab_fix.JPG
http://en.wikipedia.org/wiki/File:700_lab_fix.JPG

ISSN 23205407 International Journal of Advanced Research (2014)

usually found in the radiofrequency range. The condition for absorption of energy is called the

condition of resonance. It can be calculated as the following:

DE=2"0= "t
2p

h = Planckbs constant; H= t he, athemaegs h of
g~the gyro magneticratio (a constant that is characteristic of a particular nucleushe

frequency of the electromagnetic energy absorbedcthetes the change in spin states

Thereare three factures of NMR spectra that we will focus on: the number and size of

signals, the chemical shift, and ssipin coupling.

Number and Size of signals

Letds consider how t he NIMRees pydregenrnocleicabde r c a
produce multiple signals. Magnetically equivalent hydrogen nuclei produce one signal. These
hydrogen nuclei experience the same local environment. For example, in a molecule such as
diethyl ether, there are two sets of magratlycequivalenthydrogen. The hydrogen labeleate
six magnetically equivalent methyl hydrogen, while the hydrogen labeled b are four magnetically
equivalent methylene hydregs. Notice that the methyl (aydrogen are all located adjacent to a
carbon cotaining two hydrogen atoms. Additionally, the methylene (b) hydrogenare all located

adjacent to an oxygen atom and a carbon atom containing three hydrogen atoms.

Antibacterial study
Antibacterial agents are of two types
) Bacteriostatic
i) Bacteriocidal
Antibacterial agents which inhibit the cell growth are called bacteriostatic
Ex Sulpha drugs
Antibacterial agents which actively kill the bacterial cells are called bacteriocidal
Ex Penicillin
Bacteria are ofwo types
) Gram Positive

i) Gram Negative
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Bacteria that retain the dark blue or violet color of the crystal viotihe complex, when
stained by the Gram technique are known as Gram positive bacteria. Bacteria that do not retain
the color of the grstal violetiodine complex when subjected to the Gram technique, but acquire
the color of the dye (red dye) that is used to counter stain the cells are called as Gram negative
bacteria Antibacterial activity is effective mainly against Gram positivd &8ram negative

Ex ForGram positive
i) Bacillus subtilis
i) Staphylococcus aureus
For Gram negative
)] Escherichia coli
Bacillus subtilis

Bacillus subtilisare sporogenous, rod shaped bacteria. The genuduBaminsists of
Bacilli forming heat resistant spores. They are gram positive but tend to be decolorized easily so
as to appear Gram Variable, or even frankly gram negative. Bacilliageitousin nature
including both free living and pathogenic speci Two species are considered medically
significant

a) B. anthracis which cause anthrax and

b) B. cereus which cause food borne illness
Staphylococcus epidermidis

Staphylococci are gram positive cocci that occur in grape like clusters. They are
unanbiquitous and from the commencement cause of localized suppurative lesions in human
beings. Their ability to develop resistance to penicillin and other antibiotics enhances their
importance as a human pathogen, especially in hospital environment. Aj®ugpidermidis
is usually non pathogenic, it is an important cause of infection in patigratse immune system
is compromised, or who have in dwelling catheters.

StreptococcusViridians

It is a miscellany of streptococci, normally resident inr@uth and upper respiratory tract
and typically producing greening (alphalysis) on blood agar. Some of them may be nonlytic.
They cannot be categorized under the lance field of antigenic groups. However, based on sugar
fermentation, cell wall compogiin and production of dextrans and levans they have been

classified into many species of Str. Mutans, Str Salivaius, Str Sanguis
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Central nervous system

Central nervous system depressants slow normal brain functions in higher doses, some
CNS depessants can become general anaesthetics

CNS depressant is used for the treatment of anxiety, panic, sleggdelss acute stress
reactions and muscle spasms, includes drugs such as valium, Librium and Xanax. Most CNS
depressants act on theabr by affecting the neurotransmitter gamma aminobutyric acid
(GABA). GABA unique ways, it is through their ability to increase GABA activity that they
produce a drowsy or calming effect that is beneficial to that suffering room anxiety or sleep
disorders These drugs are also particulary dangerous when mixed with other medications or
alcohol; overdose can cause breathing problems and lead to death. Although the newer sleep
medications such as ambient, lunesta and soragipear to have reduced depemzke and
abuse liabilities.

Over the counter medications such as certain cough suppressants containing
dextromethrophan(DXM) are also abused for their psychoactive effesrisicing hallucinations
and dissociative sensations. However, overdoseD¥M can also produce confusion,
disorientation, motor impairment, blurred vision and nausea, rapid or irregular heartbeat, high
blood pressure and loss of consciousness. Transquilizers and sedatives are examples are
examples of CNS depressants.

Barbiturates such as mephobarbital ( Mebaral) and pentobarbital sodium (Nembutal) are

used to treat anxiety tension and sleep disorders.

Benzodiazepines

The various benzodiazepines drugs such as diazepam, chlordiazepoxide HCI (Librium) and
alprozolam (Xanax), which can be prescribed to treat anxiety, acute stress reactions and panic
attacks. Benzodiazepines that have a more sedating effect such as estazolam can be prescribed

for short term treatment of sleep disorders
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The core structurefdoenzodiazepines. "R" labels denote common locations of side chains,
which give different benzodiazepines their unique properties.

There are many CNS depressants and most ooréiiesimilarly they affectneurotransmitter
gammaamino butyric acid(GBA). Neurotransmitters are brain chemicals that facilitate
communication between brain cells. GABA works by decreasing brain activity. Although
different classes of CNS depressants work in unique ways ultimately it is their ability to increase
GABA activity that produces a drowsy or calming effect. Despite these beneficial effects for
people suffering from anxiety or sleep disorders, barbiturates and benzodiazepines can be
addictive and should be used only as prescribed. CNS depressants shouldonabibed with
any medication or substance that causes sleepiness, including prescription pain medicines,
certain over the counter cold amdlergy medications or alcohol if combined they can slow
breathing or slow both the heart and respiration, which edathl
Chlorpromazine

Chlorpromazine is the oldest antipsychotic drug. The molecular structure(ds 3
chlorophenothiazi#10-yl)-N,N-dimethylpropanl-amine. Chlorpromazine was the first drug
developed with specific antipsychotic action. Its uas heen described as the single biggest
advancein psychiatric treatment, dramatically improving the prognosis of patients in psychiatric
hospitals worldwide. It was the prototype for the phenothiazine class which later grew to
comprise several othegants. Chlorpromazine works on a variety of receptors in the central
nervous system producing anticholinergic,antidopaminergic,antihistaminic and antiadrenergic
effects. Its anticholinergic properties cause constipation, sedation,hypotension and relieve
nausea. Its also has anxiolytic (anxiety relieving ) properties. Its antidopaminergic properties
can cause extrapyrimidal symptoms such as akathisa(restlessness), dystonia and Parkinosonism.
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Chlorpromazine inhibits clathrimediated endocytosis. It adten administered in acute settings

as syrup which has a faster onset of action than tablets

S

Cl N

N/’
|
Structure of Chlorpramazine
Pharmacodynamics and central effects
Chlorpromazine is a very effective antagonist of @opamine receptors and similar

recepors such as pand B,. Unlike most other drugs of this genre, it also has a high affinity for
D; receptors. Blocking these receptors cause diminished neurotransmitter binding in the
forebrain, resulting in many different effects. Dopamine, unablentd with a receptor, cause a
feedback loop that causes dopaminergic neurons to release more dopamine. Therefore, upon
first taking the drug patients will experience an increase in activity of dopaminergic neural
activity.

Eventually, dopamine prodtion of the neurons will drop substantially and dopamine will be
removed from the synaptic left. At that point, neural activity decreases greatly, the continual
blockade or receptors only compounds this effect. Chlorpromazine acts as an antagonist on
different postsynaptic receptors.

Dopamine receptors (Subtypes Dy, D3 and b)) which account for its different antipsynoptic
properties on productive and unproductive symptoms; in the mesolimbic dopamine system
accounts for the antipsychotic effect wbas the blockade in the nigrostraiatal system produces
the extra pyramidal effects.

Serotonin receptors {HT; and 5HT;) with anxiolytic, and antiaggresive properties as well
as an attenuation of extrapyrimidal side effects, but also leading to twgagh fall in blood
pressure, sedation and ejaculation difficulties

Histamine receptors (Heceptors accounting the sedation,antiemetic effect, vertigo, fall in

blood pressure and weight gain)
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Alphal and alpha 2 Adrenergic receptors (antisympathmnetic properties, lowering of blood
pressure, reflex tachycardia,vertigo,sedation,hypersalivation,sexual dysfunction

M; and M, muscarinic acetylcholine receptors (causing anticholinergic symptoms such as dry
mouth, blurred vision, constipation, tachydardide effects)

Peripheral effects

Chlorpromazine is an antagonist to H1 receptors (antiallergic effectsjeckEptors (forming
of gastric juice and BT receptors (antiallergic/gastrointestinaitians) Chlorpromazine is
often ref erredtytodraaggsa fidiwthere as the atypica
example, acts only on central D2 and D3 recep
Analgesic

Drug that relieves pain without blocking the conduction of nerve impulses

Analgesics ee classified by the mechanism of their pain relieving act on receptor in brain to
inhibit pain impulses on which inhibit the systhesis of prostaglandins

The antipyretic agents also have mild analgesic activity.

Amongst the most common group of qgomunds used as antipyretic, analgesics are
salicylates,aniline and aminophenol analogues, pyrazolones and quinoline derivatives. Though
these heterogeneous groups of compounds are analgesics, they have no addictive properties.
Their analgesic use is litad to mild aches and pains like headache and backache.

Analgesic is an ill defined unpleasant sensation usually evolved by external or internal
noxious
Analgesics are classified into two
Opiod analgesics

Opiod analgesiesThe word opiates efers to the productsbtained fromthe opium poppy.
The termopiod is used to denote all naturally occurring, semi synthetic and synthetic drugs
which have a morphine like actiovia relief from pain and depression of them (Such as
morphine) induce sige
Non Opioid analgesic

Non-opioid analgesics which do not interact with opioid receptors and relieve pain without
depression of the CNS (ex salicylates and related compounds). Painful reaction in experiment
animals can be produced by applying nosigunpleasant) stimuli such as.

| Thermal (radiant heat as a source of pain)

Il Chemical (irritant such as acetic acid and bradykinin) and
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[l Physical pressure (tail compression)
In the laboratory commonly used procedures areflieking (tail-withdrawal from the radiant
hea) methodusing analgesiometer and hot plate method etc
Mechanism of action of analgesic drugs
Though these drugs have different chemical structure, they produce qualitatively similar
analgesic effects According to the current unify concept of NSAID action during inflammatory
pain and fever. Arachidonic acid (AA) is liberated from phospholipids fraction of the cell
membrane. AA is then converted via,cyclo oxygenase +{Card Cox2) pathway to
progaglandin (PGSs).
The steps are
1) Oxidation of AA to the hydroxyl endoperoxide and
2) Its  subsequent reduction transformed into the primary  prostaglandin
PGE,PGF,PGD,PGL and TXA
Though Coxl and Cox2 are structurally very similar there are clear biocloal

differences between them. Even then both use the same.
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CHAPTER II
REVIEW OF LITERATURE

REVIEW OF LITERATURE

Review on of mono and polynuclear metal complexes of mor@ondensed imineSchiff

bases:

The Schiff bases derived from the metmndensation of diamines with carbonyl compounds
(salicylaldehyde, #nydroxyacetophenone, etylacetone or benzoylacetone) are a group of
mononegative NNO donor ligands which readily react with transitiagtainions (especially
Cu(ll). These ligands are readily available and versatile. Depending on the nature of the starting
materials (primaryamines and carbonyl precursors), they exhibit various denticities and

functionalities. Depending on the number, the nature and the relative position of the donor atoms
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of a Schiff base, the ligand allows a good control over the stereochemistry of thicroetaérs

in homo and ktero polynuclear complexesAll these advantages make Schiff bases very good
ligands in the effort to synthesize metal complexes having relevance to bioinorganic chemistry,
catalysis, encapsulation, trawmsp and separation progges The review deals with diand
polynuclear complexes of monoondensed imin&chiff base ligands .

There are very few reports available regarding with the metal complexes ofcoodensed
imino-Schiff bases derived from -Methylethylenediamine/Agropylethylenediamine with
salicylaldehyde/dhydroxyacetophenone. Moreover the nuclease activity of these complexes was

not reported so far in the literature.
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Mono and polynuclear metal complexes with imineschiff bases
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Review on transiion metal complexes with tetradentate Schiff base ligandsontaining

polymethylene diamines of varying chain length:

Transition metal complexes containing salen type of ligands derived d+oyalroxy aromatic

carbonyl compound and various primary diamirfes/e been the subjecf a rumber &

investigation

Lawrence C. Nathan et ahave reported the -ray structures ofN, MNpllymethylene
bis(salicyldiminato) copper(ll) Schiff base complexes wiblymethylene backbones ranging
from two to eight carbons. Theomplexes were found thave square planar and distorted
tetrahedral structure. Structure of the ligand is shown in present work copper(ll) and nickel(ll)

Schiff base complexes derived frgmolymethylene diamine backbones containing six to eight

carbon abms and salicylaldehydefoydroxyacetophenone.

Two series of copper (II) and Nickel (II) complexes containing deprotanated r adent at e
bis (5aminopyrazo#-yl-methylene) polymethylene diamitigand with varying length (n = 2
4) of the brigdé HC=N(CH,),N=CH- have beemprepared and investigated by A.L. Nivorozhkin

N—

——NM

OH

(CHyg

HO

St r uct urpalynmethylehdis (ddlicyldimine)

et al. The complex was found to haglsstorted square planar structure.

39

N



ISSN 23205407 International Journal of Advanced Research (2014)
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N, -bié@5aminopyrazod-yl-methylene) polymethyleneatinine
Suparna Banerjeet al have investigated the unusual trigonal prismatic sexerely distorted
octahedral coordination for cadmium (Il) complexes derived fretmadentate pyridyl éschiff
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N

R.N. Prasacet al havereported a large number of macrocyclic transition metehplexes
der i v e diketones amd fblyamines. Randhir Simglal reportedmacrocyclic complexes
of copper (1l 1), nickel (1 13Jdketonesand &;bamindpyridine) der i
Sulekh Chandrat al have reported a series miacrocyclic tetradentate ligands derived from
U a ndiketdnes and 1;Bropanediamine/1;Bhenylenediamine.
I.C Santoset al have investigated the oxidative chemistry of three nicked@hplexes with
Schiff base ligands derived from salicylalddeyand diamines with differersteric demands,
N, MRdnethylpropan€,3diyl-bi s ( sal i cyl al di m2methylbutanes3rigl- N, N¢
bis(salicylaldimine)

—=N e
OH HO
R= C{CH ), CHy- [Mifsaldvei] (1)
B= eyelo-CgHy, [Malealbdy] ()
R= LICHLOH, - [MalzaliMed] (3]
K= -CH/CH»- [Nifsadend] (4}
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N, -2Nréethylbutane?, 3diyl-bis (salicylaldimine)

In both the compounds the coordination getmy around the nickel atom is rougtdguare
planar, with the ligands bound through two nitrogen atoms and two oxygen atomeisn a
configuration, but with the four XD, atoms distorted in a tetrahedral fashion.

Josie Hunteret al have reported Nonly bridging thiocyanate, homo and hetdsmuclear
complexes derived from 2diacetylpyridine and 1;8iaminopentane througtiransmetallation

process.

M. Radhakrishna Reddst al havereported cobalfll) complexes of Schiff base ligands derived
from berzil and various diamines.

o

Ph /Cl S Ph

PR XN N Ph

Structure of bis(benzil)ethylenediamine
K.H.Reddy et al have synthesized a series of macrocyclic divalent metal complexes of
acetylacetone buckled with different diamines by template mettogives the structure of

macrocyclc metal complex of acetylacetone buckled with different diamines.

?\ ,,ff"f \\
N /

E=1.2-C:H:/ 1.3- CsHy /3 4-CH; CsH3 /M CoHy £ 1.2-C:Hg

Structure of macrocyclic metal complex of acetylacetmnekled with various diamines

T.D. Thangaduraket al have reported several hexacoordinated ruthenium (lll) comglexe

derived from ehydroxyacetophenone and different diamines. The general structure of Schiff
base ligands used in this study is given in.
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H
“}Q_ OH - ;”{}\H

R=-(CHa)2- /<(CH(CH3)-CHa-)-/«({CHa)s-/(CsHa)-

Structure of Schiff base
There are no reports regarding with acetato bridged dinuclear metal complexes of Schiff
base ligands derived from polymethylene diamines viz., l@iaminohexane, 1,7

diaminoheptane, 1,8diaminooctane and salicylaldehyde/dydroxyacetophenone.
A brief review on mononuclear metal complexes of unsymmetrical Schiff bases:

Over the pastwo decades, extensive research has been carried out on symmetrRethifiis
base ligands and their transition metal complexes, which can be prepared by usual condensation
of one mole of diamine and twmo | e s-diketbne &r an aromatic-toydroxy carbonyl
compound. But there are only a few reports regarding with synthesis of unsymmetrical Schiff
bases derived from equimolar condensation of a idierand two different aldehyddé®tones
which is more dificult to obtainduring the recent years, there has been a remarkable interest in
the design, synthesis and characterization of transition metal complexes of unsymmetrical Schiff
base ligands from the fact that the central metal ions in natural systenmswargymmetrical
organic moitiesHence transition metal complexes synthesized from unsymmetrical Schiff bases
serve as models of relevance to -biorganic chemistry such as metalloproteins and
metalloenzymes in which transition metal ions are found Wsimla distorted environment.
Unsymmetrical Schiff base complexes have shown a wide spectrum of applications such as
biochemical, analytical, industriahd antimicrobial agents

SauFun Tanet al reported unsymmetrical bBchiff basdigands bypattial displacement of
the symmetrical biSchiff bases of ethylenediamine and salicylaldehydef o
hydroxyacetophenone/ acetylacetone/ benzoylacetone which have led to the formation and
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isolation of unsymmetrical Schiff base ligands. Nickel(ll) and coppecplexes of these

ligands have beeprepared and characterized

Me
Me n 4 N, Ma
a ,;’r \ 0 N /p
' ' \
”‘H H H W
0 0 "'u L] 0 L
— R
Me M
(dha,sal)en (acac,dha)en

Mau Sinha Rat al have reported thsynthesis, characterization anday crystal structure
of mononuclear copper(ll) complexes with unsymmetrical quadridentate Schiff base ligands
derived from the 1:1:1 condensation of -pghtanedione, pyridin2-carboxaldehyde and %,2
ethanediamine or 3-ethanediamine. They also reported the evidence for copper(ll) catalyzed

rearrangement of unsymmetrical to symmetrical complex.

C

¥

¥ 1
HC :

Y \ \L

C &

NP N N N “CH

1 ¥
HIL HI™

Apurba Biswast al have prepared two reduced Schiff base ligands W@ -§Pyridin-2-yl-
methyl}amino}ethylimino}-pentan2-one and 42-[(Pyridin-2-yl-ethyl}amino}ethylimino}-
pentan2-one by the reduction of the corresponding tetradentate unsymmetrical Schiff bases
derived from 1:1:1 condensation of dJAminoethane, acetylacetone and pyriene
carboxaldehydef2cetylpyridine. Four mononuclear complesad copper(ll) and Nickel(ll) with
these two reduced Schiff base ligands have been synthesized and structurally characterized by x

ray crystallography.
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A.K. Maldhureet al have reported the synthesis, charazstion and antimicrobial activity
of nickel (Il), cobalt(ll), manganese(ll), copper(ll), iron(lll) and chromium(lll) complexes of

Schiff base ligand NSalicyldene)N §o-hydroxyacetophenonathylenediamine

H 16 17 CH
\ / AN
. o
L I
i *-E._‘_GH HD// ‘\-\5;/-"'

~13

ks —

N-(Salicyldene)N &o-hydroxyacetophenonathylenediamine
GeonJoong Kimet al havereported the synthesis and catalytic application of unsymmetrical

chiral salen complexes of manganese(lll), titanium(lV), cobalt(ll) andalt@ll). Tarek
M.A.lsmail have reported mononuclear Fe(lll) complexef unsymmetrical Schiff bases
containing quinoline derivatives. Xiu R.Ba al havereported eight vanadyl complexes utilizing
unsymmetrical bisSchiff base ligands prepared from ethylenediamine, acetylacetone and a
salicylaldehyde derivative. D.Pawlicat al have developed an efficient stepwise template
approach that leads to a novel nickel(Il) complex of an unsymmetrical 1:1:1 Schiff base derived

from o-phenylenediamine, benzoylacetone and salicylaldehyde .

O
\l/_,- \:l/ T

P _fN - o
E |] _Nu\
v, .‘“N. C
A

L

Structure of nickel complexes
M. Lashanizdeganet al have synthesized unsymmetrical Schiff base ligands frem o
hydroxyacetophenonemghenylenediamine andt#/droxy1-naphthaldehyde and their zinc(ll),
cobalt(ll) and copper(ll) metal complexes.-FE. Luo et al have synthesized copper(ll),
cobat(ll) and mercury(ll) metal chelates of unsymmetrical tetradentate Schiff base, o

hydroxybenzophenork,2 diaminobenzenpyrrole-2-carbaldehyde
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@

—n |

M = Cu (II), Co (II), Hg (II)
General structure of metal complexes
Davar M. Boghaeiet al have synthesized and characterized copper(ll)ckeai(ll) and
pal l adium(l11) compl exes from thydoxy-tine t r i c

acetonaphthoneacetylacetoneethylenediamine (Hhan)(Hacac)en

1 -dydroxy-2 &cetonaphthoneacetylacetoneethylenediamine
There are no reports available regarding the synthesiof copper(ll) and nickel(ll)
complexes of unsymmetrical Schiff bases derived from salicylaldehyde/ - o
hydroxyacetophenone, acetylacetone and lgthanediamine/ 1,3propanediamine and their
DNA binding and cleavage activities.
A brief review on metal complexes of quinquedentate (MO3) Schiff baseligands:

Schiff base ligands which are able to form binuclear transition metal complexes have been of
interest for many yeargartly because of the relation between structures and magnetic exchange
effects in lomo- and heteréinuclear metal complexeand partly because of the use of such
complexes to mimic aspects of bimetallic biosites inowsiproteins and enzymeBhe design
of dinucleating ligands, with an additional donor atom that can bridge two nret@lshore or
less fixed geometry has rapidly developed in recent years. Part of the interest stems from the fact
that the corresponding complexes are oftedisd as enzyme mimics.

Qi-Long Zhanget al have reported-xay structure of dinuclear nick@l) complexes of the
triply deprotanated pentadentate Schiff base, -(@MNydroxypropane,3-diyl) bis
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(acetylacetoneimine) (apacgHThe complex has a binuclear structure of type(fiaca)OAc]
in which each metal centre was bound to a deprotanait@ exygen and an imine nitrogen
from an acetyl acetonei mine O6armd of fapacabo.
oxygen derived from the-Bydroxypropane unit in apaca and acetato group (. Each metal centre
has a distorted square planar getmypwith the overall configuration being nganar.

CH,

! A _,.,i!ﬂ CHs

i--._ﬂ._.--Nl
2N N

HyC O,

B

CH, CH,

Structure of [N} (apaca)OAc]

Molybdenum (VI) complexes have been prepared with quinquedentgdg) (igands
derived from Schiff base condensation usingdig@ninc2-hydroxypropane by Jamébs
Cameroret al. Thompson N. Domaaet al have reported the synthesis and crystalcture of a
mononuclear copper(ll) complex of ihBs(N-methylimidazolimine)propa-ol. The complex
was found to have a distorted square pyramidal geometry.Masahiwijikt al have reported
tetranuclear zinc(ll) complex with 1,3 E{Salicylideneamine-propanol (Hsalpro)

-f__f":'\-\._\_\‘ OH .
& = HO.__ .
F I | ]
C——N J N——T" v.f:ff
o

_|

_|

Structure of Hsalpro
A No v edzideg 1-aldxo, a npthenaxa@oridged tetranuclear copper(ll) complex
was reported by Subhra basatlal synthesized from a symmetrical quinquedentg®s-donor
Schi ff base -2-hygraxgpidopaded, EdiyINbis(@-bydroxyacetophenimine)
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Structure ofN , N2hydroxypropanel,3-diyl) bis(2-hydroxyacetophenimine)

Gao and Zhenbave reported theynthesis of optically active Schiff base ligand derived from

condensation of-Bydroxyacetophenone and 1¢faminocyclohexane

OH
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Gudast ef al ™ have reported the synthesis, characterization and biological studies of dioxouranium(ll)
and thortum(IV') complexes of Schiff base derived from 2-amino pyridine and acetophenones.

|
C—CH, AN
in Benzene ‘ CH;
{ - N/
for7h N=
NH,

Schiff bases and their first row transition metal complexes such as Co(ll), Ni(ll), Cu(ll), etc.,
were reportedto exhibit fungicidal, bactericidal, antiviral and antitubarcular activity. In
specially, Cu(ll) complexes with diverse drugs have been the subject of a large number of
research studies presumably due to the biological role of Cu(ll) and its synergetty aath
the drug. The antifungal and antibacterial properties of a range of Cu (ll) complexes have been
evaluated against several pathogenic fungi and bacteria. For many years it has been believed a
trace of Cu(ll) destroys the microbe, however, receathanisms becomes activated oxygen in
the surface of metal Cu kills the microbe because Cu(ll) activity is weak. For the past two
decades, there has been tremendous interest in studies pertaining to interaction of transition metal
complexes with nucleiacid. These studies are relevant for the development of new reagents for
biotechnology and medicine. Researchers have shown substantial interest in the rational design
of novel transition metal complexes, which bind and cleave duplex DNA with high sequrehce
structure selectivity.

In developing new DNAnNteracting transition metal based coordination compounds, it has been
realized that multmode binding would provide advantages in terms of administration, lowering
of toxicity etc.. Among the two modes binding with DNA residues, i.e., intercalating and
covalent binding, the former requires planar type structures while the latter needs coordination

complexes with ptential coordination sites
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Copper(ll) complexes are also attractive since Cugllknown to play a significant role in
naturally occurring biological systems as well as a pharmacological agent. Copper is a
biologically relevant element and many enzymes that depend on copper for their activity have
been identified. The metabolic converss catalysed by most of these enzymes are oxidative.
Because of their biological relevance a large number of copper(ll) complexes have been

synthesized with different perspectives.
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CHAPTER I

SCOPE

Aim and Scope of the present wrk

My present work aims,

To synthesis Schiff base ligand and complex comprising derivativédsGdiloro-O-

=

Phenylene diamine andtydroxy acetophenone

f To determine the structure of the product UV, IR, aRdNMR spectroscopy are used.
It is also confmed by TLC
To study the biological activity of synthesized complex.
To evaluate the CN8&ctivity of synthesized compleand compared with the standard
drug chlorpromazine using digital actophotometer

1 To determine the analgesic activity of complex gsamalgesiometer
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CHAPTER IV
SCHEME

SCHEME |
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HiC\ 0
NH>
HO
+ 2
Cl NH.,
C2H50H CUC|2_ ZHQO
Y
cl
N
N /
CH
CH \ \ 3
3 / /Cu + 2HC
0 0

54



ISSN 23205407 International Journal of Advanced Research (2014)

CHAPTER V
EXPERMENTAL SECTION

Experimental

2- Hydroxyacetophenond-Chloro-O-Phenylene diamingthanol,Copper(ll) Chloride were

purchased from sigma Aldrich. The solvents were analar grade.

EXPRIMENTAL TECHNIQUES
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A short account of the analytical methodspémyed in this work is presented in this
chapter. The physicamethod adopted for characterization of the compoundslerermination
of melting pant, electical conductivity measurementV-Vis, Infra-red and*H NMR spectral

measurement.

Melting point Determination

Melting point or decomposition temperatures of the compounds were determined with a

Toshiwal melting point apparatus

UV spectral measurement

The UV spectra ofitle compound and its complex werecorded in the conventional
region (200-800nm) usingDMSO assolvent. The UV spectraneasuremestweredonein the
BL 198 Biospectrophotometer. The UV spectral study helps to decide the o r pfa) ab n

Schiff base ligand and complex

Infrared spectral measurement

The infrared spectra ofnie compoundsvererecorded in the conventional region (400
4000cm’) as KBr pellets. The infreed spectralmeasuremest were done usingFT-IR-
Shimadzuspectrometer. The IR spectral study hdlpsiecide the mode of coordination of the

ligand to the metal.

NMR spectral measurement

The NMR spetroscopy for the Schiff baskgand is recorded inBRUKER 300MHz)
instrument usindPMSO as solvent.

Synthesis of 2IN-(4-chloro-2-{[1-(2-
hydroxyphenyl)ethylidene]amino}phenyl)ethanimidoyl]phenoland its

complexes
2-Hydroxy acetophenone (0.002 mole) dissolved in ethak®im(]). 4-Chloro-O-Phenylene
diamine(0.001 mole). dissolved in ethan( ml). The mixture was refluxed for 24 hrs. The

Productas solidmass started appearing after R4 The Precipitatevas filtered and washed with
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water, ethanol,acetone and diethyl ether. The brown product obtained were recrystallized from
tetrahydrofuran(THF) and methanol

The Yield of the produas 80%

Melting pointi 212°C

HsC 0
NH
? HO C,HsOH
2
+ 24 hrs under reflux
of NH,
4-Chloro-O-Phenylene diamine 2-Hydroxy acetophenone
HsC N N CH;
¥ V4
\C/ C
OH HO

2-[N-(4-chloro-2-{[1-(2-hydroxyphenyl)ethylideneJamino}phenyl)ethanimidoyl]phenol

Synthesis ofSchiff baseCu(ll) C omplex

2-hydroxy acetophenone (@P mole) dissolved in ethanoll@ ml). 4-Chloro-O-Phenylene
diamine (0.001 mole)dissolved in ethano(5 ml) and Copper (Il) Chloride(0.002 mole)

dissolved in ethang|10 ml) . The mixture was refluxed for Brs. The Producas solid mass
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started appearing after 8 he Precipitate was filtered and washed with water, ethanol,acetone

and diethyl ether. The browgroducts obtained wemecrystallized from tetrahydrofuran (THF)
and methanol

The yield of the product is 68%

Melting pointi 282°C
=
NH,

HO
or, ¢
Cl

NH»

CucCl, 2H,0 8 hrs under reflux with ethanol

Cl

2HCI

CHj /N\\Cu/\ oHs
o/ \o

Confirmation of Schiff base Complex By TLC Analysis

TLC Analysis

The presence of Schiff base complex is analyzed by usingfétGod

Preperation of TLC plates
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The square glass plate is cleanly washed with chramdafollowed by water. It is dried
in hot air oven at 1

Preperation of Stationary Phase

28 g of silica gel (TLC) is mixed with 100 ml of double distilled water. It is allowed to settle
for one and half hour.

Spraying of silica gel

The glass plate is coated with silica gel by sprayer. The thickness of silica gel is 0.25 mm.
Now the silica gel coated glass plate is kept in hot air oven at@f6r one and half hour.
Then it is cooled at room temperature for an hour
Spot

The sample is dissolved in the mixture of cyclohexane and ethyl acetate (8:2). The Spot is

made on the glass plate using the capillary tube(0.2 mm) and the plate is dried in hot air oven.
SOLVENT DEVELOPMENT
Mobile phase

Cyclohexane and ethyl acetate(8:2)

The glass plate is developed using cyclohexane and ethyl acetate(8:2) as solvent in solvent
chamber by keeping the glass plate at &dgle

After development of chromatographic, it is dried in hot air ovetlatO C for half an
hour. Finally the distance travelled by solvent and sample is measured from this Rf Value is
calculated
Rr = Distance travelled by solute

Distance travelled by solvent

Experimental procedure for antibacterial activity

For studying the antibacterial activity of the newly synthesized Schiff base complex the

following chemicals wee used

Peptone : Nice chemicals Private limited
Beef Extract : Merck Limited
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Sodium Chloride : Reachem Laboratory Chemicals Private Ltd
Agar-Agar Typel : Himedia Laboratories
Incubator : In lab Equipments Private Ltd.

Laminar air flow
Chamber

Preparation of Nutrient Agar medium

Exactly 1 g of peptone, 0.5g of beef extract, 0.5g of sodium chloride were weighed and
transferred into a conical flask. This was dissolved00 ml of double distilled water. After
dissolving it, the P was adjusted to neutral'A, e., in between 7 to 7.2. After that around 2%
Agar was added and the agar was melted by keeping it in a hot plate or microwave oven. After

that, it was cleely packed and sterilized in an autoclave.

Disc Diffusion method

Sterilized nutrient agar medium was poured into Sterilized Petri plates. The Petri plates were
allowed to stand for some timantil the agar medium gets same timmtil the agar radium
gets solidified, the bacterial culturesfter that the bacterial culture medium was lawned on the
surface of the medium using a sterilized cotton swab. The newly synthesized compound was
loaded on sterilized discs in different concentrations.eséhdiscs were carefully placed on the
surface of the medium. The whole processes were carried out in laminar air flow chamber in
order to avoid contamination of the culture. The Petri plates were incubated-18r I8 at
37°C in inverted position. fer that the Zone of inhibiton was measured as minimum inhibitory
concentration(MIC) in mm. The antibacterial activity of the compound against gram positive
bacteria like bacillus subtilis,Staphylococcus epidermidis and Streptococcus viridians were

studied by the disc diffusion method.

Experimental procedure for CNS activity
Materials:

The following materials were used for the CNS depressant activity of schiff base metal

complexes.
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1. Actophotometei besto
2. MiceT1 albino mice (20-359)

3. Syringe(1 m) glass van tubercillin BCG (Borosilicate glass)

Preperation of test drug

40 mg of test compound was taken and it was dissddyaasing 10 ml of water and 10 mg
of CMC (Carboxy methyl cellulose). Mixed well using mortar and pestle. This was
administered through orally using 1 ml syringe in each mouse. The doses were depended upon
the body weight of the animals.

Procedure:

U First the animal were weighed, marked and divided into two groups, each containing
four mice.

U The mice were placed inddually in the activity gauge or actophotometer for 10
minutes

U Then the basal activity score of all the animals were noted.

U The two products were given to each group orally

U After one hour, the activity score for the two groups were noted for 10 miniges (i
after the drug treatment)

U The differences in the activity before and after treatment were measured

U Finally the percentage of CNS depressant activity was calculated.

Percentage of change on activity of the compound was calculated by
[A-B]J/A X 100
Where,

A = The reaction time after the saline administration

B = The reaction time after the drug administration

Expeimental procedure for analgesic activity
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Materials:

The following materials werased for the analgesactivity of Schiff base complex

1. Analgesiometer- Besto
2. Mice - Albino mice(1535 Q)
3. Syringelml - Glass Van Tuberculin BCG

Borosilicate glass

4. Sodium Chloide - Reachem laboratory chemicals Pvt Ltd
Preparation of test drug

30 mg of compound was taken and it was dissolved by using 10 ml of water and 10
mg of CMC (Carboxy Methyl Cellulose). Mix well using mortar and pestle. Whasstaken for
the test drug.

Preperation of normal saline

About 0.030g of sodium chloride was taken and dissolved in 10 ml distilled water.
From this 0.25 ml was injected through Intraperitonial using 1 ml syringe in each mlus.is
the control group received the 0.25 ml normal saline. The mice were weighed, marked and
divided into control and test group. Five animals were taken in an each group the control group

received 0.25 ml normal saline I.P. using 1 ml.

Procedure

The mice were weighed, marked and divided suatrol and test group. First each mouse in
the control and test group were placed one by one on the analgesiometer at 1 Ampere current for
heating the coil of the analgesiometer. The basal reactionnaady placing tip of the tail on
the radiant heat source. The end point was the tail withdrawal from the heat (flickering
response). Basal reaction time for each mouse was noted at a gap of 5 minutes to confirm
normal behavior of the animal. Next thentrol group received 0.05 ml normal saline orally
using 1ml syringe and test group received 30 mg/10 ml aqueous solution of the drug. The mice
were allowed to stand some time for the drug distribution. After the drug and saline treatment
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reaction timewere noted at a gap of 15,30,60,90 and 120 seconds. Values of test compared with
normal group.
The increased % in reaction time at each interval was calculated by

(A-B)/A X 100

A = Before drug treatment

B = After drug treatment

CHAPTER VI
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RESULT AND DISCUSSION

By following the synthesis pathways described in experimental section for each steps
products were synthesized. The synthesized compoundsfivgtrsubjected to TLC to confn
the @mpletion of the reactioit was done with suitable solvent systems. Then the structures of
the products formed wemmnfirmedby UV, IR and*H NMR spectral data.

TLC:
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°
o
o
SEEEEPT LR PEE
1 2 3

1. 4Chloro- O- Phenylene diamine
2. 2Hydroxy acetophenone
3. Product
CyclohexaneEthyl acetate
8:2

R Value = Distance travelled by solute

Distance travelled by solvent

UV SPECTRUM ANALYSIS

UV SPECTRAL INTERPRETATION

UV Spectrum of ligand

UV-visible spectra ofligand and Cu(ll) complexwere recorded in DMSO. The corresponding
UV visible spectra arehown in the followng figure.amax for ligand and its Copper (II) complex

are 300 nm and 48Um respectivelylt confirms complex formation.
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UV Spectrum of Complex
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IR SPECTRAL INTERPRETATI ON

Infrared absorption spectra ligand and complexracorded with potassium bromide

(pelletization) The corresponding spectra are shown in figure
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FT-IR Spectrum of ligand
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COMPOUND [n(C-H) |n(CC) [n(CN-C) |[nC=C) [n(CicCl) [n(C=N)
Ligand 2854.13 | 1241.93 | 1454.06 | 1559.66 | 1743.33 | 1606.03

Stretching aB368 2924cnit showsthe presencef two OH group
Stretching afl297 124%<m* showsthe presence dfvo C=N group
Stretching ai.559cm™ shows the presence of Cg@oup
Stretching at 2854 cthshows the presence ofkCgroup
Stretching at 1748m™* shows the presence of@ group
Strething at 1454m™* shows the presence ofN\GC group
Stretching at 1241 cihshows the presence ofCgroup

FT-IR spectrum of Complex
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