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Abstract—Micro determination of the well established
antibiotic drug penicillin has been developed by its
quantitative conversion to penicillamine. It involves stepwise
complexation with Os(VIII) forming 1:1 complex, with A max
= 238nm. E =6.70x10*> L mol’ cm”, Beer’s law range
1.2600x10" mg to 3.192mg. % error is less than 1.0%,
standard deviation 1.012x10* and coefficient of variance
0.0080. Effect of foreign metal ion shows that 1 ppm of
complex could tolerate 0.000056 ppm of Fe(II), 0.0372 ppm
of Fe(IlI), 0.002 ppm of Cu(II), 0.0056 ppm of Co(II), 0.0005
ppm of Ni(II), where as Palladium(Il) and Ru (III) cause
severe interference. Characterization of the complex was done
by eclemental analysis.(CHN), which confirms 1:1 ratio
between metal and ligand. FTIR spectrum of the complex also
confirms the binding of —SH and NH, Group to Os(VIII) by
disappearance of —SH stretch art (2519 cm™) and C-N stretch
(at 1354cm™) in the Os(VIII) complex. Since no ESR signals
were obtained by complex hence it shows diamagnetic nature
as well as square bipyramidal geometry which is confirmed 'H
NMR spectrum of the complex exhibits down field shift (-
0.26) for — SH proton and NH, protons (10 fold decrease)
showing the bonding between Os(VIII) and ‘S’ atom of —SH
group and N of NH, group. DTA and TGA of this complex
have very significantly confirm the proposed structure and
presence of water molecules.

Keywords: FTIR, NMR, ESR, DSC, TGA & DTA.
1. INTRODUCTION

Antibiotics are chemical substances produced by various
species of microorganisms (bacteria, fungi, actinomycetes)
that suppress the growth of harmful microorganisms and may

eventually destroy them. Antibiotics commonly include
synthetic antibacterial agents having selective toxicity for
bacterial cells. These includes sulfonamides and Quinolones
that are not the products of microbes'. The number of
antibiotics that has been identified now extends into the
hundred and many of these have been developed to the stage
where they are of value in the therapy of infectious diseases.
About 3000 antibiotics are known at present, of which about
300 have a chemotherapeutic action’ too. On the basis of
different biochemical target in the cell, antibiotic drugs can be
divided® into following four major classes:

1. Drugs that prevent the synthesis of folic acid, necessary
for all cells, e.g. sulphonamides.

2. Drugs that attack the peptide bond during transpeptidation
thus affecting the bacterial cell wall formation, e.g.
Penicillin.

3. One of the drugs that inhibits the protein synthesis in
bacteria by binding it to a protein of unknown function in
the ribosome, is streptomycin.

4. Drug that kills bacterial cell by penetrating the cell
membrance and disrupting the electrostatic bonded area
and ultimately lead to cell’s subsequent degradation, e.g.
Tyrociding A.

Penicillin, which is an important antibiotic drug, gets
hydrolysed in aqueous media and a variety of products are
formed depending upon the reaction conditions.

Unlike other groups of natural compounds i.e. alkaloids and
glycosides, the antibiotics have no group reaction for their
qualitative identification. Thus, identification has to be based
on the chemical structure of the particular antibiotic. It is
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therefore, the functional groups, which gives distinguishing
reactions especially forming coloured products which can then
be identified by a number of spectroscopic methods.

A variety of biological, chemical and physiochemical methods
are employed for the quantitative determination of antibiotic
or antimicrobial drugs. Biological methods are mostly time
consuming and the accuracy of the analysis depend on many
external factors.

Recent chemical methods for the quantitative analysis of
antibiotics preferentially includes photocolorimetry and
spectrophotometry®.

Various  methods of assay includes  ultraviolet
spectrophotometry”, visible spectrophotometry’”,
fluorimetry'’, Atomic absorption spectrometry'’,
polarography'?, coulometry'®, paper chromatography'*, thin
layer chromatography'’, gas-liquid chromatography'®, high
performance liquid chromatography'’, titrimetry'®'" and
various inorganic’”*” and organic methods*** .

The British Pharmacopoeia and United States Pharmacopoeia
report a bromimetric and a nitrimetric titration, respectively.
However, both the methods are almost equally time
consuming.

Penicillin is the first antibiotic used in man. In basic media
penicillamine is formed as a quantitative product which is
itself an antibiotic drug penicillin interferes with synthesis of
bacterial cell wall which consist of mucopetides. This drug
attacks he peptide bond at two places. The bond of the D-
alanine splits during transpeptidation.

The structure of penicillin consists of p-lactam and
thiazolidine ring. The thiazolidine is formed from L-cysteine
and D-valine.
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a = Thiazolidine b= lactam

B lactam ring of Penicillin possesses O=C=N bond, which is
in the same position as that of the peptide bond in D-Ala-D-
Ala, owing to this reason, penicillin molecule is capable of
inhibiting the transpeptidase enzyme, by dividing into it active
site.

Various methods have been proposed for the quantitative
analysis of penicillin. Todimetric determination of penicillin
involves its alkaline hydrolysis and then determining at a pH
near 4.5.

Benzyl penicillin in drugs is found to contain its potassium,
sodium and novocaine salts and used to be determined by the
gravimetric method based on the formation of the N-ethyl
piperidine salt of benzyl penicillin®.

Phenoxymethyl penicillin is determined by UV-VIS
spectrophotometry. The solvent used was a 5% sodium
hydrogen carbonate solution having A max at 268 nm.
Methods of chromatographic analysis of penicillin drugs, have
been developed that are employed to determine the contents of
various types of penicillin present in a mixture”.

Pipril (Piperacillin) is a relatively new bactericidal
semisynthetic penicillin with a broad spectrum of activity,
encompassing both ram negative and gram positive, anaerobic
and aerobic organisms. The electrochemical behavior of pipril
at the dropping mercury electrode is investigated by direct
current polarography (DCP) and differential pulse
polarography (DPP). At the hanging mercury electrode
(HMDE), the reduction mechanism has been elucidated using
cyclic voltametric technique in the pH range from 2 to 10. The
effect of some metal ions, i.e., Cu(Il) and Pd(II) has been
elucidated. Detection limits of 5x10™M in aqueous and urine
samples were successfully employed®’. Although Penicillin
cannot be easily oxidized by various oxidizing agents, but the
products of its alkaline hydrolysis are easily oxidized. One
carbon atom is eliminated as carbon dioxide and two products
are obtained in equimolecular amounts, one being amine,
Penicillamine and other an aldehyde, - Penilloaldehyde. All
the penicillin give the same amine, but different aldehydes®.
The hydrolysis occurring is as : -
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Hus, we considered the hydrolysis product penicillamine as
the basis for the quantitative determination as its metal
complex and elemental and spectroscopic characterization of
its reaction product. Penicillamine is D-B,f° —dimethyl
cysteine having the following structure :-

CH;
|
H3C-C-C-COOH

|
SH NH,

Chakrawarti et al®"* reported the complexation of penicillin-
G, penicillin-V, carbenicillin, anexycillin and ampicillin was
biologically active metal ions and found that these drugs act as
bidentate ligand involving — CON- group for coordinating
with the metal. The stoichiometry of these complexes is found
to be 1:1 and 1:2. These complexes are in octahedral
geometry. They have at least two position which are let
uncoordinated and may be utilized in binding the metal
penicillin complex with transptidase.

Chelation of metal ions has also been found to be important
for explaining mechanisms of drug action in human body”"*.
Chakrawati et al” reported the chelation of penicillin-G and
penicillin-V  with  beryllium(Il), magnesium(Il) and
calcium(I) using Bjerrum Calvin pH- titration technique.
Be(I), Mg(II), and Ca (II) form 1:1 and 1:2 complexes with
penicillin-G and penicillin-V. The proton ligand and metal
ligand formation constants have calculated and the order of
stability has been found to be Be(Il) > Mg(I) > Ca(Il).
Carcinogenic metal ions possess tendency for chelation, and
penicillin —G and penicillin-V form stable complexes with
Fe(Il), Cr(Il) and AI(III), using pH —titration method. Calvin-
Bjerrum’s pH titration technique as adopted by Irving and
Rosette was used for calculating stepwise formation constants,
and the order of stability was Al(IIl) < Fe(Ill) < Cr(III).
Stoichiometry of these complexes was confirmed as ML and
ML,.

Lead salts were found to induce cancer, specified as renal
adenomas and renal adenocarcinomas. Since cancer formation
and its inhibitors both involve chelation, Chakrawarti and
coworkers’® repodrted thermodynamic parameters and
characterization of Pd(I). Complexes of penicillin-v and
penicillin-G. Pd (II) forms 1:2 complex with penicillin-V as
well as spenicillin-G Penicillamine (B-pB’ dimethyl cysteine) is
a prescribed drug for Wilson’s disease. Rheumatoid Arthritis,
and other human disease’**. Wilson’s disease is characterized
by breakdown in copper metabolism causing excess deposition
of copper in the tissues including liver and brain. The medical
treatment of this rare disease includes removal of excess
copper by several chelating agents like 2,3
dimercaptopropanol, EDTA, triethylene tetramine and reduced
form of D-Penicillinamine®'. Penicillamine is found to be most
effective drug in curing Wilson’s disease.

Colour sreaction of Penicillamine with nitroprusside and ferric
chloride have been proposed®.

Since copper is present in human body in form of different
complexes, it becomes necessary to introduce a stronger
chelating agent than those which are already bonded to
copper. Human body plasma contains copper ions complexed
in four different forms.

a. Metalloproteins are like ceruloplasmin, where copper ion is
firmly bonded with inert groups of proteins.

b. Serum albumin in which copper is loosely bonded to
protein.

¢. Low molecular weight ligands bound to protein.

d. Low molecular weight ligands bound to the copper ions and
aqua- complexes of the copper ion.

The administration of a drug like D-penicillamine librates
copper from firmly and inertly complexed species like
ceruloplasmin or serum albumin as low molecular wseight
complexes. These low molecular weight complexes are
smaller in size and preferably charged and therefore can be
excreted out through kindneys. The reduced form of
penicillamine is capable of increasing low molecular weight
content of copper, zine and lead in plasma®. Which is then
excreted through kindely. N-acetyl penicillamine the structural
analogue of penicillamine, has been widely used for removing
deleterious mercury from body. Rheumatoid arthritis is
characterized by a high concentration of copper in serum. It is
present as central ion in serum albumin and ceruloplsmin,
which are pharmacologically inactive species. Drugs which
are used for the treatment of rheumatoid arthritis include D-
penicillamine, which can reduce the copper content in a
manner similar to Wilson’s disease and its therapy®”.

The rheumatoid arthritis is caused by the migration of
activated phagocytes and leucocytes into synovial and
periarticular tissuc®. It is the activated oxygen species
mediating substances from triggered phayocytes that are
responsible for enhancement of the rheumatoid condition.
Excess of iron content in blood increases the arthritic
inflammation owing to their pro-oxidant potentials. Drugs
which are used to cure rheumatoid arthritis include gold and
zinc salts. These act through a lysosomal loading sof the
triggered cell, consequently reducing the toxic oxygen content
of the blood. Anti rheumatic action of penicillamine involves
the protection of cellular membranes against toxic oxygen by
mimetic activity by the copper complex of the penicillamine
for super oxidase dismutase enzyme activity. Thiols including
thioimalate may act in a similar but more effective way than
D-penicillamine. Observations indicate that metal compound
and antioxidants can reduce anti —rheumatic action by
decreasing cellular production and concentration of toxic
species.

Several biological processes involve complex or chelate
formation and particularly enzymes which regulate and
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catalyze the important vital reactions. Biological activity of
some drugs depends upon metal chelates present in the body
85,86. Complexation imparts important characteristics to the
drugs, like low dissociation constant, solubility in the fluid,
and their transfer through the cell membrane. When a metal
complex is formed, two processes take place simultaneously.

i Transfer of electron density from the ligands (mostly organic
molecules) to metal, that accelerates the bond cleavage.

i1 Anactivated formed between

molecules®”.

complex is reacting

Penicillamine, tablet Atramin is a methylated product of
aminoacid cysteine. Among the quantitative method for
cysteine determination in vitro and urine samples are
iodimetry™®.  Polarography” HPLC?', ion exchange
chromatography®**®, microbilogy’®®’. And colorimetry”'®.

Colorimetric methods are based on the reaction with
nitroprusside, phosphotungstic acid'™!°, 1-2
naphthoquinone-4 sulphonic acid''"™""? and 2,6 dichloro-p-
benzoquinone'?’.

Voltametric determinations have been done at concentration
down to 15nm on hanging mercury drop electrode in the
prsesence of nickel(I1)'*'®.

Micro amounts of penicillamine has been determined
spectrophotometrically by its oxidation with Fe(Ill) in
presence of o-Phenanthraline'*'®.

Functional groups containing nitrogen, oxygen or sulphur
strong capacity to several drug molecules. The formation of a
strain free five or six mebered schelating ring is favoured for
action of many drugs'?.

Osmium tetraoxide scan be determined spectrophotometrically
by using anthranilic acid'* for the range 2-6 ppm of osmium.

The sensitivity is 0.0084g/cm”. In the quadri, sexa and octa
valent states and at s pH between 5.5 and 6.5 the reagent
forms a stable dark violet 1:1 mole complex with a maximum
absorbance at 460mp with quadrivalent osmium the colour
develops only upon heating for 10minutes, but with sexavalent
and octavalent osmium a suffssiciently stable colour is
attained in the cold after one hour. Difficulties can be
experienced on the addition of the buffer if excess of Osmium
are present with a deficiency of reagent. This problem is
associated with methods in which colour development requires
near neutral solutions. Associated platinum and base metals
interfere, but EDTA serves to mask some of the interference.

O-Aminophenol-p-sulphonic acid'** reacts with Osmium (VI)
and Osmium(VIII) at pH 2.5-4 to give an intense dark brown
colour with an absorbance maximum at 440mp Maximum
colour is developed in 30 minutes at room temperature. The
optimum range is 2-8 ppm and sensitivity is 0.01pg/cm’.
Associated platinum and base metals intersfere. 1- Amino-
8naphthol-3, 6- disulphonic acid'** may be used for much the

same way as 0-aminophhenol-p — sulphonic acid. The colour
is developed in the pH range 4.5-6 and requires a period of 2
hours at room temperature. The sensitivity is 0.01pg/cm” and
maximum absorption occurs at 480mp 2.,4- dihydroxy -3-3
nitrosquinoline (quinisation oxime) reacts with osmium (VIII)
solutions to form a stable complex with a 1:2 mole ratio of
metal to reagent'”>. The oxime was dissolved in a solution
made up to contain 30% of N,N- dimethylformamide and 70%
methanol by volume. The latter solvent was required to attain
full colour development. Maximum colour was attained with
at least four times the molar concentration of reagent to
osmium. The reaction requires solution of pH 5 and heating to
near boiling for 1.5 hours. Absorbance was measured at
515mpagainst a reagent blank. The optimum range of
application is 3-10 ppm of osmium. Associated base and
platinum metals interfere in proportions greater than the upper
optimum range of osmium concentration. It is unfortunate that
the method was not applied to caustic receiving. Solutions of
octavalent oxide distillates.

During the course of systematic studies on micro
determination of Os (III) by its stepwise complexation with
penicillamine, it was found that it forms 1:1(M:L. ratio)
complex Stoichiomatrics of 1:2 and 1:3 complexes are also
observed but they are not stable due to steric hindrance of two
or three penicillamine molecules. Proposed method is simple,
rapid and accurate. It is useful for the determination of
penicillin via its conversion to penicillamine also.

HOOC-R-SH+0$0, —— {Os(SR-NH,-COO)H,0),} 2IL,0O

NH,

2. EXPERIMENTAL

2.1 Instruments:

Toshniwal U.V.-VIS.2000 chemito spectrophotometric
observations at Bose Memorials Research Lab, Govt. Science
College, Jabalpur.

Elemental analysis were carried out at RSIC, Central Drug
Research Institute, Lucknow.

The FTIR spectra were recorded in Nicolet FTIR
spsectrophotometer in the range 4000-400cm™ using KBr
pellets at RSIC,IIT, Powai, Mumbai.

The ESR spectra were recorded in Varian ESR spectrometer in
the scan range of 3000 gauss, Tetra cynoethyline was used as
marker at RSIC. IIT Powai, Mumbai

‘H NMR spectra were recorded in varian-300 MHz
spectrometer using deuterium oxide as solvent at RSIC, IIT,
Powai, Mumbai.

Thermal Studies (differential thermal analysis (DTA) and
thermo- gravimetric analysis (TGA) were carried out in
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Dupont thermal analysis system under nitrogen atmosphere
from 0°C- 800°C temperature range at a rate of 20°C/min at
RSIC. IIT, Powai, Mumbai.

2.2 Reagents and Sample:

Osmium Tetraoxide : A standard stock solution of Osmium
tetraoxide was prepared by dissolving 1:00g of anhydrous
(EMC- Electron Micros Copy Laborities LTE. Oxfsord Road,
Reading, Berakshire) in up to 100ml. Solution of osmium
tsetraoxide was standardized idometrically. Solutions of lower
concentrations were prepared by dilution of stock solutions.
Penicillin Solution: Solution of penicillin was prepared by
dissolving 200 mg of procaine tablet in 100ml of double
distilled water. The solution was filtered and was then
hydrolysed by standardized NaOH to get penicillamine.
Penicillamine thus formed is titrated iodimetrically. One mole
of penicillamine reacts with three moles of standard lodine.
Thus, all the reaction of penicillin is of penicillamine itself.

Penicillamine: Penicillamine is completely soluble in water.
Standard solution of penicillamine was prepared by dissolving
250mg capsule of Artamin (U.S.P.) Biochemic Austria in
500ml of double distilled water and standardized
iodimetrically Preliminary Studies: An aliquot of
penicillamine solution (7.331x10*M) when mixed with
equivalent amount of osmium tsetraoxide, there is no colour
change. Colourless complex is formed. The complex is stable
in acid mediumA max of this complex was recorded at 238nm.

Adherence to Beer’s Law: The complex between
Penicillamine and osmium tatraoxide obeys the Beer’s law in
the range 1.266x10"'mg to 3.192mg, & = 6.70x 107,

Mole Ratio Studies: Metal to ligand ratio of the complex
between penicillamine and osmium (VIII) was confirmed by
Job’s method of continuous variance and mole ratio method,
and it was found to be 1:1. The complex is stable up to 24
hours at room temperature, normal pH 6.5.

Effect of Foreign Metal lons: Effect of foreign metal ions
Fe(Il), Fe(IV), Cu(Il), Co(II), Ni(II), Pd(II) were studied and
results are summarized in Table-I1.

3. ANALYSIS

Procedure: The 10 of spectrum is obtained by taking
conductivity water in reference cell and complex solution in
sample cell. And the wave length was fixed at the A max
238nm. The change in value of absorbance was recorded and
calibration curve plotted as such. The calculation for unknown
amounts were performed form this calibration curve.

4. RESULTS AND DISCUSSION

Determination of Osmium (VIII) was achieved vdia its
complexation, forming 1:1 (M:L ratio) complex
spectrophotometrically, the results of determinations are
summarized in Table-1. The results are accurate to < 1.12%,

standard deviation and coefficient of variance 1.012x10%,
0.0080 respectively.

While conforming the metal to lignad ratio of Osmium (VIII)
and penicillamine, it was observed that there is step wise
complexation of Os(VIII). The metal form 1:1 complex at first
with penicillamine A max=238nm; 1:2 and 1:3 complexes are
also formed by penicillamine but they are unstable and revert
back to 1:1.

Characterization of the complex of penicillamine with Os
(VII) is performed by elemental analysis, FTIR,ESR, I MR,
DTA, TGA.

The percentage of carbon. Hydrogen and nitrogen for
penicillamine : Os(VII) complex is summarized in Table-III.
Result are in good agreement with 1:1 M:L ratio.

4.1 FTIR Spectrum of (Os(VII1) : Pencillamine) :

FTIR spectra of Os (VIII): Penicillamine complex recorded in
the range 400cm™ shows the following features.

Penicillamine is B-p’ dimethyl cysteine, having — SH, -NH,,-
COOH and CHj; groups. In its FTIR spectrum broad stretching
bands at 3236.6 cm™ and 2993 c¢m” mays be attribsuted to
symmetric and asymmetric stretch of —NH,'*® whereas in
Os(VIID): Penicillamine complex the band expected at
3236.6cm™ has been found to be completely disappeared. The
band at 2993cm™ has undergone shifting to 2935.8cm™ which
indicates coordination taking place through NH, group.

A strong intense absorbance for penicillamine at 2519.2cm™
assigned to SH group has been shifted to lower wavelength by
30.8cm™ which is obscured due to carboxyl group. A small
band at 564cm™ is of vC-S and a band at 813.6cm™ which is
assigned to —SH bending'?’ either are absent in the spectrum
of the complex. This indicates the deprotonation of the
sulphydryl group and coordination through sulphydryl
sulphur.

A Prominent stretching band at 1354cm™ assigned to C-N
stretch'® in the FTIR Spectrum of pure penicillamine, is
almost diminished in the spectrum of its Os(VIII) complex,
further confirming the involvement of amino group in
complexation.

Carboxyl'” group present in the penicillamine molecule
exhibits bands at 1105¢cm’, 1157cm™,1400cm™, 1610cm™ cdan
be assigned to stretching mode of C=O, to, bending mode of
OH part of whole of the scarboxylic group'”’, antisymmetric
stretch mode of s-COOH, respectively, All these bands are
shifted to 1021.2cm™, 1184.2cm™ 1469.3, 1652.6. Stretching
mode of —CO is shifted to lower wavelength and symmetry
stretch of COOH to higher wave number’s This confirms the
dimmerization and interatomic hydrogen bonding between
penicillamine molecule coordinated to Os (VIII).
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Fig. 1 (b):FTIR SPECTRUM OF Os (VI111) : PENICILLAMINE
COMPLEX

4.3'H HMR Spectra:

The NMR spectrum of drug pencillamine and its Os (VIII)
complex in D,O exhibit the following chemical shifts:

The chemical shsift at 1.2 ppm (d) in the "H NMR spectrum of
penicillamine assigned to —SH group has undergone blue shift
or downfield shift to 1.46 ppm in the Os(VII[) complex
confirming complexation of spenicillamine molecule via its
sulphydryl group.

There is an NMR signal at 1.586 ppm as a doublet in the
spsectrum of pure penicillamine attributed to the —CHj; group,
which has undergone upfield shift to 1.53 ppm and 1.69 ppm.

An NMR signal at 4.43 ppm in the spectrum of spenicillamine
may be assigned to —NH, group. This showing 10 fold
decsrease in the Os (VIII) complex establishes deprotonation
of NH, group and complexation of Ox(VIII) taking place via
amino group.

Fig. 2 (b) : PROTON NMR SPECTRUM OF Os (VI11) :
PENICILLAMINE COMPLEX

4.4 ESR Studies :

ESR specstra of pure penicillamine and Os(VIII):
Penicillamime complex were recorded at room temperature
exhibits following features.

No ESR signal is observed in Os(VIII): penicillamine complex
indicating the diamagnetic nature of the complex.
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Fig. 3 (a) :ESR SPECTRUM OF PENICILLAMINE

Fig. 3 (b) : ESR SPECTRUM OF Os (VIII) : PENICILLAMINE
COMPLEX

4.5 Thermal Studies (TGA and DTA):

Hermogravimetric Analysis(TGA): The gravimetric curves
of Os(VIII) : penicillamine complex were recorded out under
Nitrogen atmosphere at a rate of 20”C/min from 20°C to
800°C.

The corresponding weight loss below 100°C is associated with
the removal of lattice water molecules. Thermogram of
Os(VIII): penicillamine complex shows a weigh loss of 100%
to 96.05% at 66.08°C, which confirms the removal of two
lattic water molecule from the complex.

Four sharp transitions observed in the thermogram at 152.02
C (7% weight loss). 189.52 °C (5 weigh loss). 223.89 °C (6%
weight loss). 312.96 °C (8% weight loss) are clear indication
of removal of four coordinated water molecules from the
Os(VIII): Penicillamine complex.

At 406.72 °C (46%) weight loss is observed which is clear
indication of breaking of penicillamine moiety from the
complex except Os-S, remaining penicillamine decompose to

give elemental carbon. Osmium in form of Os-S bond. This
thermal decomposition is associated with 46% weight loss.

At 436.39 °C complete breaking away of Osmium from
sulphur binding site occur with a loss of 18% weight. Here too
simultaneous oxidaticn of sulphur has been recorded.

Sample: ATOS-VITI

1le: E32TGA2K.004

un Date: 21-Dec-00 10: 32

TGA

ate 20%/m ATM

Fig. 4: TGASPECTRUM OF Os (VIII) : PENICILLAMINE
COMPLEX

4.6 Differential Thermal Analysis (DTA) :

DTA curve of the complex between Os(VIII) : penicillamine
exhibits following endothermal and exothermal changes.

A small endotherm at 98°C is observed in DTA thermogram
which is clear indication of removal of lattice water molecule.

Four exotherm from 164 °C to 363 °C are observed which
indicate removal of coordinated water molecule from the
complex. A sharp exotherm at 425 °C is clear indication of
breaking of drug moiety from the complex to give elemental
carbon and simultaneous oxidation of sulphur to SO, takes
splace.

Sample: ATEOS VIII DTA File: RUNAC.0O2

Method: TGA Run Date: 22-Dec-00 10:31
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Fig. 5: DTASPECTRUM OF Os (VIII) : PENICILLAMINE
COMPLEX

PROPOSED STRUCTURE OF THE COMPLEX
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H20 CH3 H
H20O | S_C|—— C—
ClHa
T@
H0 NH
H20

COOH

2H20

TABLE I: MICRODETERMINATION OF THE DRUG
PENICILLAMINE AS ITS Os (VIII) COMPLEX

S. | Amountof |Amountof| % Standard | Coefficien
No. | Penicillamin | Penicillam | Error | Deviation t of
e taken (mg) | ine found Variance
(mg)
1. 1.2600xd10T [1.25x10T [0.238 |[3.464x10* [0.2755
1.68233x10 11.6653x10’ 1.010 [1.00x10° [0.6004
3. 2.100x10! 12.0958)(10' 0.200 [4.85x10* [0.2314
4. 3.3600x107" 13.3580)(10‘ 0.0595 |2.309x 0.0687
5. 3.7800x107" 13.7640x10’ 0.4232 [1.00x10° [0.4908
6. 1.2768 1.2768 0.00 3.814x10* [0.0298
7. 1.5960 1.5940 0.1254 [2.309x10° |0.1448
8. 1.9152 1.9146 0.0313 |6.928x10™ [0.0361
9. 1.5960 1.5940 0.1254 [2.309x107 [0.1448
10. [1.9152 1.9146 0.0313 [6.928x10* [0.0361
11. [2.2344 2.2344 0.00 3.108x10* [0.0139
12. [2.5536 2.5528 0.0313 [9.237x10* | 0.0362
13. [2.8728 2.8726 0.0069 [2.31x10% [0.0080
14. [3.192 3.192 0.00 1.012x10™* [0.0031

TABLE II: EFFECT OF FORELGN METAL IONS ON Os
(VII): PENICILLAMINE COMPLEX

Interaferant lon Sample Interfernat | % Recovery
ppm Ratio

Ferrous Ammounium | 1:0.000056 100%
Sulphate

Ferric Chloride 1:0.0372 99.7%
Copper Acetate 1:0.002 99%

Cobalt Nitrate 1:0.0056 97%

Nickel Sulphate 1:0.0005 99%
Palladium Chloride Interfere Severely 99%

TABLE I1l: ELEMENTAL ANALYSIS OF Os(VI11):
PENICILLAMINE COMPLEX (M:1. RATIO O:0)

Calculated Found
% C:17.85 19.88%
% H: 406 3.29%
% N :4.97 4.16%
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