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ABSTRACT
Microdetermination of an anticancer drug 6-Mercaptopurine via its
complexation with Os(VIII) was performed spectrophotometrically, max of the
complex : 390 nm = 9252, Job's method of continuous variance and mole ratio
method confirm the metal to ligand ratio as 1:1. Interference of foreign metal ions
was also studied and it was found that one ppm of captopril can bear 0.0027ppm of
Zn(II) 0.00049 ppm of Cu(II), 0.002 ppm of Ni(II), 0.0031ppm of Co(II), where
asRu(III), Pd(II), Fe(III), interfere severely. Characterization of complex involves
elemental analysis (CHN estimation), which is in good agreement with the proposed
structure and confirms the metal to ligand ratio as 1:1. Spectral studies of complex
include FTIR, NMR. ESR spectra, FTIR spectrum of the complex shows the
binding of thiol group and carbonyl group with Os(VIII) and also the presence of
co-ordinated water molecules. ESR spectrum of the complex do not exhibit any
derivative peak nor any hyperfine splitting. It is therefore diamagnetic complex
which propose the octahedral structure of the complex. 1HNMR studies of the
complex in D2O show deprotonation of thiol group and 1 binding of sulphur as well
as oxygen atom of carbonyl group to Os(VIII) hence forming the six membered
chelatring. Thermal studies of the complex (TGXDT.A. and DSC) also confirm the
proposed structure.
Keywords: FTIR, NMR, ESR, DSC, TGA & DTA.

1. INTRODUCTION:
Cancer:
Without any visible reason, the harmoonius life of the cell is disturbed in any part of
the body in the organisms. A single cell or a group of cells breaks away from the biological
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rhythm, with draws from the infinite gradation of the regulatory system and begin its own
chaotic, independent life. No cell, no tissue, is secure from such a treacherous result. The
initial phase of the disease begins with the first cancer cells. Everything depends on whether
and when, the first malignant cell will divide and provide equally malignant descendent.
Normally, the cells divide and when certain number of cells are produced, cell
division stops. The is contact inhibition. In multi-cellular organism, precise control of cell
division is basic and very essential function. In cancerous condition, cell continues to divide;
the mechanism to signal the cells to stop mitosis does not work, thus, cancer is a pathological
state when a group of cells become defective in growth regulation. Normal cells adhere to
the surface and multiply until a mono layer is formed and then division stops.
The cancer cells have less affinity for the surface and multiply in irregular masses
often more than one layer deep.
As all the cells divide, their number is doubled in approximately constant period of
time. The total number thus increases in correspondence with a geometrical series of
1,2,4,8............, in mathematical formulation, an exponential function. Experimentally similar
observations can also be made n tumor cells which have been maintained in culture.
The three stages from normal to cancer cells are called, initiation, development and
progression.
Initiation – The initial reaction between a carcinogen or the corresponding metabolic
product with a certain constituent o the cell or tissue. In this way an abnormal and later
tumor cells which cannot positively be differentiated under the microscope from a normal
cell is formed.
Development – The multiplication of these abnormal cells leads to visible tumor tissues.
Presumably in this stage other environmental influence play a part, just as they were
necessary for the initial phase.
Progression – Which includes all the fundamental changes in the nature of tumor cells.
Most important in this sequence is the first step the initiation, because it marks the
fundamental change from a normal to a tumor cell.
Cancers are generally classified on the basis of organ they are found in e.g. lung,
skin or stomach cancer. They are also divided by the type of cells involved. Cancer of
epithelial cells the cells that covers the organs, glands and body surface is known as
carcinoma and most of the human cancer is of this type. Cancer which arises in supporting
structure like bone and connective tissue are called sarcomas. Cancer of blood forming cells
and cells in the immune system are called leukemia and lymphoma respectively. Carcinomas
and sarcomas are solid tumors, leukemia and lymphoma are diffused ones.
A living cell is a dynamic entity. New molecules are being synthesized and
degraded, controlled by physiological external stimuli. DNA is made up of small organic
molecules called nucleotide, which are influenced by physical and chemical means. DNA’s
have different sequences that dictates the kind of messenger RNA that are going to be
transcribed, thus in turn specifies the type of protein to be synthesized in a cell. In cancer
cells due to change in DNA sequence, the protein synthesized in these cell will be different
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from those proteins which are present in the normal cells. New proteins influence the
mechanism of cell growth in such a way that cell division continues indefinitely and thereby
producing cancer.
Also, when a DNA molecule is exposed to any stimuli, a change in its composition
can take place. Such changes in the sequence of base pairs in DNA are called mutations.
Mutation can be produced by physical or chemical means. Mutation does not always
cause cancer. If the gene product from mutation affects the normal control mechanism,
regulating cell division and differentiation, cancer will develop.
It is obvious that cancer is not caused by every mutation of the body cell. The
normal cell can only react to injuries which do not actually kill it with a limited number of
evasive measures. One of them is the cancer cell. The disease probably only has a chance
when certain nucleic acid molecules, or pieces of DNA, which are responsible for the social
integration of the cells, are affected. Nobody yet known which parts of the nucleic acids are
able to do this.
If this admittedly speculative conception is allowed, there are two different
possibilities of the genesis of tumors : a direct effect on the nucleic acids or on the
controlling action o the histone.
Treatment of Cancer :
For more than two thousand years, the battle against cancer has been the province of
the surgeons. Hippocrates, in the 5th century B.C., burnt out a cancer of the throut with a red
hot iron; in 1882 Theodor Billroth removed for the first time the stomach of a woman
afflicted with cancer.
The introduction of blood transfusion, prophylaxis against infections by means of
antibodies, heart and lung machines, artificial kidneys and artificial bones and blood vessels,
as precursor of transplantation, of whole organs, have all helped to improve the armoury
against cancer.
The introduction of blood transfusion, prophylaxis against infections by means of
antibodies, heart and lung machines, artificial kidneys and artificial bones and blood vessels,
as precursor of transplantation, of whole organs have all helped to improve the armoury
against cancer.
The same rays which cause cancer can also destroy it. If ways strike cells in
sufficiently high doses, they either change a healthy cell into a malignant one or kill it.
Relatively a few drugs are available for the treatment of cancer, and unfortunately
none o these is specific for cancer cells, but are antigrowth agents which also attack normal
cells, resulting the serious toxicity problems to the patient.
Current drug treatment, chemotherapy, aims to control peculiarly cellular
reproduction, often by interfering with the synthesis of replication of the DNA of the cancer
cell. However there are problems with this approach.
The drug can also interfere with the reproduction of normal cells, particularly those
which are rapidly dividing, for instance bone marrow cells and intestinal mucosa cells. This
leads to poor selectively, i.e. toxicity towards normal as well as cancerous tissue.
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The cancer may respond well initially to drug treatment but then develop a resistant
subset of cancer cells.
The drug may either fail to penetrate the tumor, possibly because of an inadequate
blood supply to the tumor or the cancer cell may change by mutation so that the cell
membrane becomes impermeable to the drug.
Although, anticancer drugs permeate the body, acting on clumps of cells that have
lodgen in other organs, the drugs have great difficulty in destroying all cells in a large tumor.
A large tumor weighing 100 g and containing 1011, cells, after a 99.9% kill, would still leave
108 cells. The same treatment against a small clump of cells, 102 or 103 would leave so few
cells that they might not be a threat.
Anti CancerDrugs :
Anti cancer drugs at present in use can be divided into following five categories.
A.
Alkylating Agents :
1. Nitrogen
Mustards
–
Chloroambucil,
Melphalan,
Mechloerthamine,
Cyclophosphamide, Ifosfamide.
2. Ethylenimines and Methylmelamines – Hexamethylmelamine, Thiotepa.
3. Alkyl sulfonates – Busulfan.
4. Nitrosoureas – Streptozocin, Carmustine, Lomustine
5. Triazines – Dacarbazine.
B.

Antimetabolites :
1. Folic acid Analogs – Methotrexate
2. Primidine Analogs – 5 – Fluorouracil cytarabine.
3. Purine Analogs – 6-Mercaptopurine, 6-Thioguanine Pentostatin.

C.
1.
2.
3.
4.

Natural Products :
Vinca alkaloids – Vincristine, Vinblastine
Epipodophyllotoxins – Etoposide, Teniposide.
Antibiotics – Bleomycin, Mitomycin, Dactinomycine, Plicamycin
Enzymes – L-Asparaginase

1.
2.
3.
4.
5.

Miscellaneous Agents :
Substituted urea – Hydroxy urea
Methyl hydrazine derivative – Procarbazine
Anthracenedione – Mitoxantrone
Platinum coordination Complexes – Cisplatin, Carboplatin
Adrenocortialsuppresant – Mitotane, Amino Glutethimide.

D.

E.

Hormones and Antagonists :
1. Progestins – Megestrol acetate, Hydroxyprogestrone
2. Adreno corticosteroids – Prednisone
3. Estrogens – Diethyl stilbestrol
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4. Anti estrogen – Tamoxifen
5. Anti androgen – Flutamide
6. Gonadotropin releasing hormone analog - Leuprolide
Mode of Action of Anticancer Drugs :
The alkylating agents are highly reactive compounds that have the ability to
substitute alkyl groups (for ex. R-CH2-CH2) for the hydrogen atom of certain organic
compounds. Although many cellular subtance can be alkylated in this way, the alkylation of
nucleic acids; primarily DNA, is the critical cytotoxic action for most of these compounds.
Alkylation produce breaks in the DNA molecule and cross linking of its twin strands, thus
interfering with DNA replication and the transcription of RNA. Similar effects are produced
by certain kinds of ionizing radiation so that the alkylators are said to be “radiomimetic”.
Mechlorethamine, a nitrogen mustard agent among the alkylating agent its action with
guanine residue in DNA chain can be illustrated as following :
CH2-CH2-Cl
H3C-N
CH2-CH2Cl
First of all, one 2-chloroethyl side chain undergoes a first order (SN1) reactive ethyleniminium intermediate. By this reaction the tertiary amine is converted to a quaternary
ammonium compound. The ethyleniminium intermediates can react avidly, though formation
of a carbonium ion or “transition complex intermediate,” with a large number of a inorganic
ions and organic radicals by reactions that resemble a second – orders (SN2)
nucleophilicsubsititution reaction.
Normally, guanine residues in DNA exist predominantly as the keto tautomer. When
the 7 nitrogen of guanine is alkylated (to become a quaternary ammonium nitrogen), the
guanine residue is more ecidic and the enol tautomer is favoured. The modified guanine can
form base pairs with thymine residues, thus leading to possible miscoding and the ultimate
substitution of an adenine – thymine base pair for a guanine – cytosine base pair. Second,
alkylation of the 7 nitrogen labilizes the imidazole ring, making possible the opening of the
imidazole ring or depuration by excision of guanine residues. Either of these reactions can
result in serious damage to the DNA molecule.
Third, with bifuncitonal alkylating agents such as nitrogen mustard, the second 2chlroethyl side chain can undergo a similar cyclization reaction and alkylate a second
guanine residue or another nucleophillic moiety such as an amino group or a sulphydryl
radical of a protein. This can result in the cross linking of two nucleic chains or the linking of
a nucleic acid to a protein by covalent bonds, alterations that would cause a major discuption
in nucleic acid function.
Any of these effects could adequately explain both the mutagenic and cytotoxic
effect of alkylating agents.
Antimetabolites inhibit a metabolic pathway essential for the survival and
reproduction of cancer cells through inhibition of folate, purine, pyrimidine and pyrimidine
nucleoside pathways required for DNA synthesis.
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There are three ways in which antimetabolites or their bio-active product may
interact with enzyme and thereby damage cells.
1. By substituting for a metabolite that is normally incorporated into a key molecule
making the key molecule function abnormally.
2. By competing successfully with normal metabolite for the occupation of the catalytic
site of a key enzyme.
3. By competing with a normal metabolite that acts at an enzyme regulatory site to alter
the catalytic rate of a key enzyme.
Of the many antimetabolites that have been developed and tested in the last 30 years,
only five are commercially available and widely used in oncology. They are 6mercaptopurine, 6-thioguanine, methotraxate, 5-b
Site of Action for 6-Mercaptopurine and 6-Thioguanine :
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Both of the 6-thiopurines (6-Mercaptopurine and 6-Thioguanine) require activation
of their respective bionucleotides as a minimal requirement for cytoxicity. 6-Thioguanine
undergoes subsequent changes, leading to its incorporation into DNA as a false purine base.
Recent data support an additional cytotoxic effect that is related to its incorporation into
RNA. After phosphorylation to its ribotide, 6-Mercaptopurine may be converted to 6Thioguanine ribotide or one of its products and thus be incorporated into DNA. However, it
may also directly inhibit the conversion of aminoimidazolecarboxamideribotide (AICR) to
enosine, or it may indirectly inhibit aminoimidazolecarboxamideribotide synthesis after
conversion to a methylated form 6-methylmercaptopurine ribotide (6-MMPR) the latter
occurs by a novel mechanism : The 6 MMPR acts as a “pseudo-regulatory” inhibitor of the
allosteric or controlling site of the enzyme that cataluzes the formation of
aminoimidazolecarboxamideribotie. The role of xanthine oxidase in degrading 6Mercaptopurine and 6-Methylmercaptopurine ribotide is of particular interest in this scheme.
The clinical correlation of this is that is the patient is receiving allopurinol, the dose of 6Mercapropurine must be reduced to one third or one quarter of that normally used. Such a
close reduction is not necessary with 6-Thioguanine, since its catabolism s not mediated by
xanthine oxidase.
Both 6-Mercaptopurine and 6-Thioguanine are used almost, solely in the treatment
of acute leukemia. They are both considered to be cell cycle phase specific. The 6thiopurines are no cross resistant to other chemotherapeutic drugs used in clinical practice,
but 6-Mercaptopurine and 6-Thioguanine are cross resistant to each other. Both are immune
suppressive mutagenic but they are probably not carcinogenic in humans.
It has been found that complexes of Pt(II), Pt(IV) and Pd(II) are very potent anti
tumor agents, being effective against transplanted, carcinogen initiated and virally induced
cancer.
Cis-diamminedichloroplatinum(II) (Cisplatine) has been found as an anti cancer
agent against testicular tumors, ovarian carcinomas, squamous cell carcinomas and a variety
of sarcomas. Other analogs of Cisplatine have also been synthesized either by replacing
ammonia by other ammine such as cyclopentyl ammine, ethylene diammine,
cyclohexylammine etc., or the replacement of chloro groups by bromo or oxalate groups.
Most of these platinum complexes have shown higher therapeutic indices than
Cisplatine and are potential second generation drug. Cisplatin and other second generation
drugs have drawbacks such as low water solubility high nephrotoxicity, and relative
inactivity against gastro intestinal tumours. Platinum (II) is also found to have anti neoplastic
activity in its complex, which has diphosphine as a ligand. Klenner et al reported anticancer
activity of aplatinum complex, which is analog of cisplatin containing phosphoric acid.
Dichloro-2-2’bipyridin platinum(II)26 and patinum (2-2’bp) ethyline diammine2+27
also show anti tumor activity, latter is found to be metallo intercalation reagent, similar to
intercalating organic compounds such as ethidium bromide, dimericethidium derivatives,
actinomycins, anthracyclines and ellipticines. 28,29 Most of these organic compounds when
intercalated to double stranded DNA, the DNA drug adduct is further stabilized by other
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weak interaction such as hydrogen bonds, Vender wall’s bonds involving hydrophobic
interactions. Srivastava and co-workers30 reported the synthesis and characterization of
platinum (II) complexes of bipyridin and different amino acid such as histidine, lysine,
asparagine, phenylalanine, tryptophan and tyrosine. These complexes have been tedted for P388 lymphatic leukemia cells. Antineoplastic drugs containing platinum as a central metal
are widely used. Cisplatin has a major drawback of inducing renal toxicity to the patient
which is due to binding of platinum (II) to intracellular thiol groups.31
Chemotherapeutic action of mercaptopurine and its riboside is not fully known but is
has been shown to exhibit the synthesis and interconversion of purine and is incorporated
into nucleic acid.32-34Antitumourativity of mercaptopurine is enhanced35 by complexation
with Palladium (II), Platinum(II) and Bismuth (III). Various complexes of 6-mercaptopurine
and its riboside with Pt (II), Pd(II), Cu(II), Co(II), Co(III), Ag(I), Au(I), Sn(IV), Ni(II),
Cd(II), Hg(II), W(CO)5, W(CO)436-45 have been prepared and some of them have been
screened for anticancer activity also.
Platinum group metals of 4d and 5d series are known to exhibit anticancer activity as
their coordination compounds with N-coordinated and A high level of sensitivity has been
obtained after conversion of 6-Mercaptopurine to purine-6-sulphonate and determination of
the derivative by fluorimetry. The lower limit of sensitivity was 10 ng/ml. Gas
chromatographic analysis has been performed after flash methylation 77,78 or extractive
methylation.79 However these methods did not take into account that one of the metabolic
pathways of 6 mercaptopurine is an S-methylation and this metabolite would be codetermined in the procedure. The poor stability of the derivative also enhanced the problems
in quantitative determinations.
Rizk, et al80 developed a method for the determination of 6-Mercaptopurine using 2
iodoxybenzoate as a titrant in acid medium. The detection of end point is accomplished
potentiometrically using platinum I / Calomel electrode combination. But the determination
can be alone only in acid medium. This method is not suitable in basic and neutral medium.
Capillary zone electrophoresis81 method with ultraviolet and fluorescence detection
was developed for determination of thiol, drawback in this method is several electrophoretic
parameters are to be optimized such as buffer, pH, concentration, applied voltage, loading
conditions, column length and column diameter.
HPLC method combined with fluorometric finish was developed for the
determination of thiols using N-[4-(5,6-dimethoxy-2-2-phthalimidyl)phenyl] maleimide82 as
pre-column fluorescence derivatization reagent.
Coulorimetric83 titration method using induced oxidation of sodium azide with
anodically generated iodine for determination of determination of 6-mercaptopurine in
antitumor preparation and interference of Pd2+, Pd4+, Au+3 and Ti+ was studied.
A Chromatographic84 method developed for quantitative determination of 6Mercaptopurine in plasma using arabinoside as internal standard, limit of quantitation of 6Mercaptopurine in plasma is 0.2 ng. Similarly HPLC85 method was developed for the
determination of plasma 6-Mercaptopurine.
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A reversed phase high-performance liquid chromatography assay was developed to
quantify intracellular metabolites of the cytotoxic drug 6-mercaptopurine in the human red
blood cell. The limit of quantitation of the assay is 0.03, 0.03 and 0.12 n mol per 8.108 red
blood cells divalent compounds (such as S2-,S2O2-,SO32-SCN-) interfere.
Conductometric86 method for determination of 6-mercaptopurine using silver nitrate
as titrant in aqueous medium.
Determination by capillary zone87 electrophoresis of 6- mercaptopurine by liquid88
chromatography with amperometric detection at Nafion / indium hexacyanoferrate film
modified electrode.
Until recently, available methods for the quantitative determination of
6-Mercaptopurine89-99 have not been sensitive or selective enough and required a
sophisticated instrumentation technique and most of them are linear over limited range of
concentration.
Katsaros and co-workers100 reported synthesis and characterization of platinum
group metal complexes of 6 mercaptopurine and its riboside and examined their possible
antitumor activity.
Several procedures have been developed and reported for spectrophotometric
determination of osmium. The most recent spectrophotometric regents for osmium include
(with molar absorptivity, 1 mole-1cm-1, and wavelength in parentheses).
1. Phenanthrenequinonemonosemicarbazone (1.85 x 104, 500)101
2. Phenanthrenequinonemonoxine (2.09 x 104, 470)102
3. Thiocyanatehexamethylphoramide (2.09 x 104, 595) 103
4. 2-Methyl-1, 4-Nephthoquinone thiosemicarbazone (5.76 x 104, 470)104
5. 1, 5 Diphenylcarbazide (2.7 x 104, 560)105
6. 1, 4 Napthoquinonemonoxime (1.6 x 104, 430)106
7. Pyrimidinethiol (4.6 x 103, 500) 107
8. PhenanthrenequinoneMonoxime (8.8 x 104x 475)108
9. 1-Phenul-4, 4, 6-trimethyl – (14,44,)-2-pyrimidinethiol(1.33 x 104, 520)109
10. Perphenazinedihydrochloride (3.4 x 104, 528)110
11. Cyclohexane – 1, 3 dionebisthiosemicarbazonemonochloride (1.87 x 104, 375)111
During the course of systematic studies on the micro-determination of anti cancer
drug 6-mercaptopurine by making the use of stepwise synthesis of complex with Os(VIII)
(osmium tetraoxide), it was found that light brown complex is formed at room temperature
with few of aliquots of osmium tetraoxide aqueous solution were added to the solution of 6
Mercaptopurine in 1:1 metal : ligand ratio.
OsO4 + RSH -> [Os(RSH)14H2O] 2H2O
2. EXPERIMENTAL
Instruments :
Toshiwal V.V. 2000 chemto spectrophotometer was used for all the
spectrophotometric observation at Bose Memorial Research Lab, Govt. Science College,
Jabalpur.
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The FTIR spectra was recorded in Nicolet FTIR spectrophotometer in the range
4000-400 cm using KBr. Pellets at RSIC, IIT, Powai, Mumbai.
The ESR spectra were recorded in Varian 300 MHZ. spectrometer using in the scan
range of 3000 grams. Tetracyanoethyline was used as marker at RSIC, IItPowai, Mumbai.
‘HNMR 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 Dupont thermal analysis system under nitrogen atmosphere from
00-8000C temperature range at a rate of 20/min at RSIC, IIT Powai, Mumbai.
DSC (differential scanning colourmetry) from Thermal Energy department,
AhilyaBai University, Indore.
2.2 Reagents and Sample:
1. Osmium Tetraoxide – A standard stock solution of osmium tetraoxide was prepared by
dissolving 1.00 of osmiumtetraoxide (EMC Electron Microscopy Laboratories Ltd.
Bombay) in 100 ml of double distilled water, and standardization of osmium tetraoxide
solution was done iodimetrically. Solutions of lower concentration were prepared by diluting
aliquots of stock solution.
2. 6-Mercaptopurine – Stock solution of 6-Mercaptopurine were prepared by dissolving 50
mg tablet powdered sample obtained by grinding the tablets (Welcome make). The powder
was dissolved in double distilled water and finally filtered. The volume was made upto the
mark if 100 ml volumetric flask. Acidic solution of 6-Mercaptopurine was prepared by
dissolving 50 mg of tablet powder in 10 ml of dilute HCL (0.01 M) and further diluting it in
100 ml volumetric by distilled water. The solution was standardized idometrically.
Preliminary Studies : When osmium tetraoxide solution is added to the solution of 6mercaptopurine at room temperature, a light brown colour complex is formed. Absorption
curve obtained for the complex has maximum absorbance at 326 nm.
Effect of pH : In the pH range 2.5 to 6.5, the absorbance remains unaffected and above pH
7, slight decrease in absorbance is observed.
Effect of Foreign Metal Ions : Effect of foreign metal was studied which is summarised
with their interference range in Table-II.
3. Analysis:
Spectro-photometric studies of Os (VIII) : 6-mercaptopurine complex involve the IO
of the spectrum which is conducted by using doubly distilled water in the reference as well
as sample cells. Aliquote of 3.5172M was taken and osmium tetra-oxide solution of same
molarity is added to the solution when colourless complex is formed having maximum
absorbance at 326 nm.
Adherence to Beer’s Law : Beer’s law is obeyed over the range 1.184 x 10-7 mg to 1.065 x
10-6 mg with molar extinction coefficient = 3.926 x 103 L/mol/cm.
4. RESULTS AND DISCUSSIONS
Micro determination of anti-neoplastic drug was performed spectrophotometrically
by complexation with Os (VIII). 1:1 complex is formed at room temperature and follows the
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Beer’s law in the range 1.184 x 10-7 to 10.65 x 10-6 mg at  max 326 nm. Method proposed
is simple, rapid, accurate (+ <1%) with standard deviation (6.347 x 10-10) and coefficient of
variation (5.3606 x 10-1). Characterisation of complex involves elemental analysis, FTIR,
NMR, ESR, Laser Raman spectroscopy DTA, TGA and DSC.
Elemental Analysis : The percentage of the elements in the complex formed that is
carbon, hydrogen, nitrogen were determined by micro analytical procedure carried out at
Central Drug Research Institute Lacknow by employing Elemental Analysis, CarboErba
1108. The results of Os (VIII) 6-mercaptopurine complex are summarized in Table-III. The
Theoretical values are compared with the experimental values which confirm the
stoichiometric ratio between metal and ligand.
Spectroscopic Methods112,113: Spectroscopy is the study of electromagnetic radiation and its
application. The electromagnetic radiation causes vibrations of electric and magnetic fields
in the direction of motion. In molecular spectroscopy energy is absorbed by the molecule and
transition takes place from a lower to higher energy level. Since the frequency (v) of
absorbed radiation depends on the structure of the molecule, valuable information about the
molecule may be obtained.
=ℎ

ℎ

where, =wave – length; C= velocity of light; h=plank’s constant; E=energy per
photon and v = frequency.
A wide range of frequencies are used to investigate chemical species, to detect the
various kinds of radiations, although the molecular processes associated with each region are
quite different. The various regions in decreasing frequencies are :
1.
Molecular processes
-ray regions
Change of Nuclear Configuration
(3 x 1018 – 3x 1020 Hz)
2.
X-ray regions
Change of Electron distribution
(3 x 1016 – 3 x1018 Hz)
3.
Visible and UV regions.
Change of Electron distribution
(3x1014 - 3x1016 Hz)
4.
Infrared region
Change of Configuration
(3x1012 – 3 x1014 Hz)
5.
Micro wave region
Change of Orientation
(3x 1010- 3 x 1012 Hz)
6.
Radio frequency region
Change of Spin
(3 x 106 – 3 x 1010 Hz)
Infrared Spectroscopy114-117: Infrared spectroscopy is used to establish the identify and to
reveal structure of any compound. The absorption bands position and intensity give
information about the presence of absence of the particular functional group and thus
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indicate the mode of bonding involved. In general the IR region is divided in to two regions
viz :
1. High frequency region (600-4000 cm-1) in this region vibrations occur mostly
originating from the ligand.
2. Low frequency region (200-600 cm-1) characterizes the vibrations originating in this
region due to metal-ligand bond.
Significance of IR Spectroscopy for Metal Complexes : The IR spectrum of a molecule is
a function of it constituents atoms, the bond angles and bond length. These all factors change
when a ligand is coordinated because of addition of at least one metal atom into the ligands
vibrating systems. It is expected that the above parameter have undergone sight alteration
within the ligand. This means the vibrational spectrum of the sample, pharmaceutical drug 6mercaptopurine complexed with Os (VIII) will differ from that of the free drug spectrum. It
will be feasible to correlate the changes in the two spectra with the change in geometry. This
is the way by which information about the structure of the complex is obtained.
The IR spectra of the pure 6-mercaptopurine and its complex with Os (VIII) differ in
1. Change in band position :- Bands associated with stretching which also involves
coordinated atom usually move to longer wavelength on coordination the  max of
Os (VIII) is at 290nm and 6-mercaptopurine 220 nm. Whereas the  max of the
complex moves to higher wavelength by 106 nm-1 upon coordination.
2. Alteration in relative band intensities: Coordination usually reduces the effective
symmetry of the ligand. The vibration which were originally IR inactive in the
isolated ligand may become IR active in the complex which is the coordinated form
of the drug 6-mercaptopurine. Hydrogen bonding also shows considerable
intensification.
3. Band splitting in the isolated ligand form when the complex remain degenerate may
cause new bands to appear as the lowered symmetry on the coordination may cause
appearance of new bands.
The band pattern serves as the fingerprint region of the complex. This region
contains particularly large number of unassigned vibrations roughly from 900-1400 cm-1 and
this area is often called “Finger print region”. There are two types of vibration as given
below:
1. Stretching vibrations:- A stretching vibration is a periodical movement along the
bond axis in such a way that the distance of interaction is perennially increasing or
decreasing.
2. Bending vibration:- A banding vibration is due a change in bond angle between
bonds with a common atom or the movement of a group of atoms with respect to the
remaining part of the molecule without any movement of the atoms present in the
group with respect to one another e.g. scissoring, twisting, rocking and wagging
vibrations.
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FTIR and IR record only those vibrations that result from periodic or rhythmic
change in the dipole moment of the molecule. The stretching requires more energy than
required by bending, therefore absorption of a same bond.
In the present studies the IR spectra of ligands and metal complexes were recorded
by Nicolet FTIR spectrophotometer in the range 4000-400cm-1 using KBr pellets at RSIC,
IIT Powai, Mumbai.
4.1 FTIR Spectra : The FTIR spectra of Os (VIII) : 6-Mercaptopurine complex in the solid
states as KBr pellets exhibit bands in the range 400cm-1 to 4000cm-1 with following features.
Strong band in the region 3427 cm-1 and 2914 cm-1 are due to NH and CH
fundamentals. Number of overtones, combination bands and their intermolecular hydrogen
bonding also occurs in this region 118, 119.
In the single and double protonated purine derives, the infrared absorptions observed
around 2914 cm-1 and 1400 cm-1 are assigned to strong hydrogen bonding of the type
NH+........Cl120.
When hydrogen bonding becomes weaker, the replacement of chloride ions by
perclorate ion takes place, the above absorption shift to 3115.5cm-1 and band observed
around 3100cm-1 is due to weak intermolecular hydrogen bonding.
The lower bands around 2914 cm-1 are due to C-H stretching vibrations of 6mercaptopurine molecule. This band at 2914 cm-1does not appear in the complex of Os
(VIII) and 6-mercaptopurine indicating that it does participate in the complex formation.
Although 6-mercaptopurine can exist in its thiol as well as thione forms,
spectroscopic and x-ray evidence suggest that the thione form with the proton on N-1 atom
predominates 121,122.
Thiols absorb near 2500 cm-1 123. This band does not appear either in the spectra of 6mercaptopurine nor in its Os(VIII) complex establishing that it exists in its thione form. This
is further confirmed by C=S band at 1150 cm-1 in the pure drug molecule which upon
complexation with Os(VIII) is totally disappeared.
The C=C, C=N-skeletal stretching vibrations of the purine ring observed at 1624 cm1 exhibit an increase to 1652 cm-1 indicating that complexation and protonation is taking
place through N-7.
The increase is absorption band from 1012cm-1 to 1056.9cm-1 occurs. This increase
in energy indicates the non-availability of the lone pair of electrons on the Sulphur atom to
participate in the ring resonance as they are donated to the metal to from a bond. Thus the
ring C=N bond acquires more localised double bond character and consequently its
frequency increases. This increase in energy is also attributes to non-availability of d-orbital
in nitrogen atom, because of this reason, there does not exit the possibility of back bonding
between metal and ligand via nitrogen atom. This increase in energy is clearly attributes that
metal coordinates through N-7 atom.
No evidence for existence of osmium oxygen linkage. Band characteristic (1) of the
trans osmyl stretch (O=Os=O) near 830 cm-1, of Os=O stretch 1000 cm-1 and Os-O single
bond stretch near 580 cm-1 are absent in Os(VIII) : 6-mercaptopurine complex.
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Fig. 1(a) : FTIR SPECTRUM OF 6 MERCAPTOPURINE

Fig. 1 (b):FTIR SPECTRUM OF Os (VIII) :
MERCAPTOPURINECOMPLEX

4.2 Raman Spectra :Raman spectra, which like infra red spectrum are of the vibrationalrotational type, provide in encoded manner details of the structure of the substance being
examined. Thus these spectra can be used for identifying unknown substances, detecting
particular atomic groups and bond types linking the atoms, defining the geometric structure
of molecules and total analysis of vibrations.
Several observations are recorded on the basis of the work with mercury are
excitation124. More recently studies using modern laser Raman spectrometers with greater
simplicity much improved results and resolution and accurate depolarization rations and
intensity data.
Raman spectroscopy is useful not only for the analysis of substances of ionic
character but also for the identification and determination of structure of simple inorganic
molecules with covalent bonding, centrosummetric, diatomic molecules of nitrogen, oxygen,
sulphur, chlorine and bromine have bands observable only in the raman spectrum, since they
do not absorb infra red radiation.
Raman spectroscopy is also useful for the investigation of reactions taking place
between compound present in a sample.
In Job’s method, for determination of the composition of simple complexes, a series
of solutions is prepared in which the sum of the molar concentration of A and B is held
constant, but there is variation in the volumes of A and B. A and B are presumed to form a
complex ABn. If the intensity of the Raman band characteristic of the complex is plotted
against A/A+B, the plot has a maximum at a value A/A+B = f it can be shown that f/1-f
Equilibrium or dissociation constants can be estimated from the Raman spectra.
Relative scattering, coefficient for the Raman bands of the species involved can be measured
on the pure species and used to determine concentration in mixtures.
Thiols or sulphydryl functional group bearing compounds are easily identified by
strong Raman bands at 2550-2600 cm-1 and 600-700 cm-1. These bands are weak in the infra
red spectral. Water has exceptionally strong absorbance in the infrared spectrum, whereas a
very weak scattered in the Raman effect, hence, Raman's spectroscopy is the preferred
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method if one wishes to study aqueous solutions. Much of information contends in the
Raman spectrum does not appear in the infra-red spectrum.
The relation between the position and intensity of the Raman band inorganic
compounds arise from particular vibration of ions or neutral molecules. The stretching
frequencies of double bonds are higher than those of single bonds and give rise to stronger
Raman bands.
The symmetric vibrations give rise to stronger bands in the Raman spectrum because
of wider range of elements with widely differing masses and band stretches. As the
vibrational frequency depends on the masses of the vibrating atoms and the force constant of
the bond between them. In inorganic compounds the bonding is mainly ionic in nature, so
that in the solid state the crystal is considered as a "super molecule" without localized
vibrations. Raman spectroscopy has several advantages over infra-red spectroscopy. In
Raman spectroscopy optical cells may be made up of glass, light scattering by water is low,
where as in infra-red absorption it is considerable, It can also be found whether a particular
bond is polarized or unpolarized.
A further development of Raman spectroscopy is the identification of crystal
symmetry from the difference between the spectra for the free ion and the crystal. Sets of
ions of known symmetry are considered by assuming the cell belonging to one of the
recognized symmetry classes.
The positions and intensities of the characteristic band for the most important
inorganic ions are listed along with the type of symmetry. This symmetry is owing to the
vibrations in the regions in which the characteristic ion band appear in the spectra of crystal.
Group Frequencies : A molecule that consists of N number of atoms can have (3N-6 or 3N5) if it has a linear structure normal vibrations. A molecule absorbs suitable energy quanta
when it interact with electromagnetic radiation which excite the particular normal vibrations
and give rise to absorption bands which appear at the appropriate frequency.
The frequencies of these vibrations can be calculated for simple molecules that
consist of a few atoms and are of sufficiently high symmetry. The spectra of poly atomic
molecules can be interpreted by extrapolation from the results obtained for simple molecules
and use of the empirical knowledge acquired from the study of the spectra of a large number
of more complex molecules. For this purpose the concept of localized vibrations is useful.
The frequency of the localized vibration are the characteristic of the atomic grouping and
always give rise to bands in the Raman or IR spectra at approximately the same position.
The frequency is characteristic of a particular group when it differs from the
frequencies of other groups situated in its near vicinity. The characteristic frequency of a
diatomic fragment of a molecule can be roughly determined when this fragment is
considered as a harmonic oscillator. The frequency of the oscillator is given by the
expression v = 1/2c. √ f/mr, where f is the force constant and mr is the reduced mass.
The greater the force constant, the more difficult it is to move the atoms from their
equilibrium position. Therefore stretching frequencies of double and triple bonds are higher
then those of single bonds. In a poly atomic molecule the frequencies of vibration of groups
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with double and triple bonds differ markedly from those associated with single bond in the
molecular skeleton and so are characteristic group frequencies. The frequency of the
stretching vibrations of groups with a low mx, value is high and characteristic of these
groups(e.g. the X-H group where H is the hydrogen atom and X is a heavier atom such as
carbon, nitrogen, oxygen or sulphur).
Raman spectrum of 6-mercaptopurine and osmium (VIII) was recorded in the range
from 300cm-1 to 600 cm-1.
Raman spectrum of 6-mercaptopurine exhibits a Taman band at 676 cm-1 is
completely absent in Os(VIII) : 6-mercaptopurine complex confirming the involvement of
third group in bond formation with Os(VIII). Complex of 6- mercaptopurine :Os(VIII)
exhibit Os(VIII) : sulphur band at 450 cm-1.
Raman band at 1224 cm-1 assigned to NH is completely absent in its Os(VIII) : 6mercaptopurine complex confirming the involvement of NH group.
Stretching band at 1410 cm-1 assigned to C-N in the Raman spectrum of 6mercaptopurine is shifted to 1550 cm-1 in its Os(VIII) complex confirming the involvement
of N of purine ring of 6-mercaptopurine.
Bands at 3520 cm-1, 380 cm-1, 527 cm-1 and 561 cm-1 exhibits (Mo) stretching mode
and wagging mode of lattice and coordinated water molecule respectively.

Fig. 2 (a) : LASER-RAMAN SPECTRUM OF 6MERCAPTOURINE

Fig. 2 (b) : LASER-RAMAN SPECTRUM OF
OS(VIII): 6-MERCAPTOURINE COMPLEX

4.3 Proton Nuclear Magnetic Resonance126-130: Proton nuclear magnetic resonance is
concerned to magnetic property of certain atomic nuclei that is the proton. This depends
upon the measurement of absorption of electromagnetic radiation in radio frequency region
of roughly 4-600 MHz. The area of NMR signal is directly proportional to the number of
resonating nuclei, to estimate them quantitatively.
NMR spectroscopy is significantly useful in the investigation of both structural as
well or molecular dynamics. The structural aspect of magnetic is directly related with the
chemical shielding and spin-spin complex constants. The motional aspect of the complex
form is primarily exhibited in the spin lattice (T1) and spin - spin (T2) nuclear relaxation
times.
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For characterization of inorganic complex compounds NMR spectral studies are
specifically important. Because of resonance of proton between two energy levels takes
place only when it is kept in a magnetic field. It is dependent upon the electronic
environment about the nucleus, it directly gives information regarding the change in bonding
modes on coordination. The chemical shift is influenced by the very nature of complex that
is dimagnetic or paramagnetic. Paramagnetic compounds cause deshielding of the proton
whereas shielding of proton is caused in dimagnetic compounds owing to the repulsion
experienced when placed in a magnetic field.
Chemical shift renders valuable information regarding not only the coordination
sites but the stereochemistry of the complexes too thus NMR is a powerful and
nondestructive technique for elucidating the structure of the biological chemical and
pharmaceutical compounds.
In the present studies 1H NMR spectra of 6-mercaptopurine and its complex with
Os(VIII) were recorded on varian-300MHZ spectrometer using Deuterium oxide as solvent
at RSIC, IIT, Powai, Mumbai.
1

H NMR Spectra : Proton NMR Spectra of Os(VIII) : 6-mercaptorine complex shows the
following features. Proton NMR spectra of Os(VIII) : 6- mercaptopurine complex was
recorded at 299.950 300 MHz using deuterium oxide as solvent.
1. In the 1H NMR of 6-mercaptopurine tablet, a sharp peak at 1.2 ppm in solution form
clearly established the presence of S-H vibration stretch. In Os(VIII) : 6mercaptopurine complex the signal at 1.2ppm and 1.4ppm is disappeared confirming
the involvement of SH group and NH group in complexation.
2. In 1H NMR of Os (VIII) : 6-mercaptopurine doublet with splitted signals around
3.25 ppm to 4.00 ppm is due to proton in vicinity of Os (VIII).
3. Sharp signals at 8.25 ppm and 8.85 ppm is due to protons of aromatic ring of 6mercaptopurine.
4. Sharp signals at 4.65 ppm to 5.00 ppm shows that the complex contains
exchangeable proton, due to OH group of H20.

Fig. 3 (a) :PROTON NMR SPECTRUM OFFig. 3 (b) :PROTON NMR SPECTRUM OF
OS(VIII):6-MERCAPTOURINE COMPLEX
6-MERCAPTOPURINE
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4.4 ESR spectra of Os (VIII): 6-mercaptopurine: The electron spin resonance spectra of
complex of Os(VIII) with 6-mercaptopurine recorded at microwave frequency of 9.1 MHz.
The ESR spectrum of Os (VIII): 6-mercaptopurine complex consists of 3 ESR
signals which is in agreement with proposed structure. According to (2n1+1) rule, I is the
spin magnetic quantum number, total number of ESR signal expected for this complex are
For sulphur as donor atom (2x n x I+1) = 2 x 1 x 0 + 1 = 1
For oxygen as donor atom (2 x n + I + 1) = 2 x 4 x 0 + 1 = 1
For nitrogen as donor atom (2 x n x I+ 1) = 2 x l x 1 + 1 =3
Total number of ESR signal will be (2 x 1 x 0 + 1) x (2 x 4 x 0 + 1) x (2 x l x l +1) = 1 x 1 x
3=3
These three resonance peaks are observed in ESR spectra.
Calculation of “g” (Land's splitting factor)
g sample = g std (1-H/H) where H is the magnetic field separation between the sample
and standard.
g complex

= 2.0023 (1-165/1450)
= 2.0023 (1- 0.113)
= 2.0023(0.887)
= 1.772

Lower value of “g” is an indication of covalent nature of Os (VIII) : 6-Mercaptopurine bond.

Fig. 4 (a) :ESR SPECTRUM OF
6-MERCAPTOPURINE

Fig. 4 (b) :ESR SPECTRUM OF OS(VIII):
6-MERCAPTOURINE COMPLEX
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4.5 Thermal Analysis — TGA, DTA and DSC:
Thermal Studies131-140: Thermal analysis includes a group of techniques (TGA, DTA and
DSC) in which the changes in physical properties of a substance as a function of temperature
wherein the substance is subjected to a computer controlled program. The types of thermal
analysis coated above have several common features .These various types of techniques
stands from the variety of measurable physical properties. Several types of transducers have
been used to convert these into electrical signals. The measurements are continuous and
heating rate is normally linear with time Such measurement result into thermal analysis that
is thermogram the features of these thermogram are related to the thermal events
(disintegrations) in the sample.

Generalized thermal analysis instrument
Different Types of Thermal Analysis Techniques
S No. Property
Technique
1.
Mass
i) Thermogravimetry
ii) Derivative themogravimetry
2.
Temperature
i) Differential Thermal analysis
3.
Enthalpy
i)Differential Scanning Calori- metry
4.
Mass and tamp
i) Derivatography

Abbreviation
TG
DTG
DTA
DSC
TG, DTG and DTA

I. Thermogravimetry (TGA): provides the analyst with a quantitative measurement of any
weight change associated with a transition. In conventional thermogravimetry, the mass of a
sample (m) is continuously recorded as a function of temperature (T) or time (t). This plot or
curve is known as TG curve.
From the TG- Curve one can draw the following useful information:
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1. The horizontal portions (Plateaus) indicate the regions where there is no weight loss
from this region the thermal stability of the complex is assessed.
2. The curve portions indicate weight losses (A' B' in fig above) which can be
compared with theoretical weight loss.
3. From the amount of weight loss by heating a sample to a given temperature, the
composition of a compound and reactions involved in its decomposition can be
determined.
4. The lattice and coordinated water molecule in the coordination complexes and their
number can be determined.
5. Testing of sample purity and composition of building materials can be determined.
6. The kinetic parameters of weight changes in reaction can also be evaluated .
7. At higher temperature (>7000C) information about the nature of product formed, can
be ascertained the lattice and coordinated water, and the amount of ligand is
ascertained from TGA studies.
II. Differential Thermal Analysis (DTA): In differential thermal analysis the temperature
of a sample and a thermally inert reference material are measured as a function of
temperature (usually sample temperature). Any transition which the sample undergoes will
result in liberation or absorption of energy by the sample with a corresponding deviation of
temperature from that of the reference material. In DTA, this differential temperature (AT) is
plotted versus the programmed temperature (T). At this temperature whole system undergoes
a transition and informs the analyst whether the transition is exothermic or endothermic.
III. Differential Scanning Calorimetry (DSC) :Differential scanning calorimetry is a
graphical presentation of temperature vs. heat flow. The sample and the reference material
are subjected to a closely controlled increase in temperature. In the event a transition occurs
in the sample the thermal energy is either added to or subtracted from the sample (or
reference containers) in order to maintain both sample and reference at the same temperature
this maintenance of the temperature level is due to the energy input which is precisely
equivalent in magnitude to the energy absorbed or evolved in a particular transition. The
recording of this balancing energy yields a direct calorimetric measurement of the transition
energy. Thus, information regarding the structural parts from where the complex
disintegrates. Thus the structure of the complex is proposed.
From DTA or DSC curves their number, shape and position of the various
endothermic or exothermic features serves as means of qualitative identification of the
substance. The peak temperature indicates the temp at which the reaction is completed.
Finally structure of the complex is proposed.
Thermogravimetric Analysis:Thermogravimetric analysis of Os(VIII) : 6- mercaptopurine
complex shows the following features at 100.70°C the weight loss from 100% to 90.60%
takes place which confirm the removal of first water molecule. Another water molecule is
removed at 140.89°C during which weight loss from 90.60% to 81.10% takes place. From
142.89 °C to 338.20°C weight loss of 32% is observed which shows the removal of
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coordinated water molecule. From 338.20 to 433.50°C the 6-mercaptopurine moiety start
breaking away from the complex takes which is attributed with 20% weight loss. From
433.50°C the decomposition of 6-mercaptopurine to elemental carbon takes place and
breakage of OS-S (osmium sulphurbonding takes place at 530°C) with the loss of 23%
weight.

Fig. 5 :TGA SPECTRUM OF OS(VIII):
6-MERCAPTOURINE COMPLEX
Differential Thermal Analysis (DTA): DTA curve of the complex between Os(VIII) and 6mercaptopurine exhibits following endotherm / exotherm changes.
From 0°C to 330°C no endothermic change takes place in the complex, although the
derivative thermogram of the complex exhibit change in weight per degree centigrade which
correspond to removal of lattice water molecule and coordinated water molecule
respectively.
At 446.24°C a broad exotherm is observed which is clear indication of breaking of
6-mercaptopurine moiety starts and get completed at 500°C. At 550°C a small endothermal
peak is clear indication of breakage of Os(VIII) and sulphur bond.

Fig. 6 :DTA SPECTRUM OF OS(VIII): 6-MERCAPTOURINE COMPLEX
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Differential Scanning Calorimetry (DSC): Differential scanning calorimetry was recorded
from 0°C to 600°C and following features are recorded.
No Sharp endotherm is observed but slight endothermic transition is obtained till
100°C, which is due to removal of lattice water molecule and small endothermic changes
observed from 150°C to 300°C, which is clear indication of loss of coordinated water
molecule. At 406°C a sharp and large endotherm is observed, at this temperature 6mercaptopurine moiety starts breaking away and it gets completed at 450°C.
Unraveling the significance of TGA, DTA and DSC curves shows that Os(VII)-6mercaptopurine complex ,decomposes into metal and ligands at 433°C. At —500°C Ossulphur bond also breaks which is accompanied by 20% loss in the weight of the complex.
This elucidation of the decomposition route leads us to propose the structure of the complex
as below.

PROPOSED STRUCTURE OF THE COMPLEX OS(VIII) :
6-MERCAPTOPURINE
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TABLE-I
MICRODETERMINATION OF THE DRUG 6-MERCAPTOPURLNE AS ITS
Os(VIII) COMPLEX
Amount of 6Amount of 6%
Standard
Coefficient
S. No.
mercaptopurine
mercaptopurine
Error
Deviation
of Variance
taken (mg)
found (mg)
1
1.184x10-7
1.163x10-7
1.805
6.347x10-10
5.3606x10-1
2
2.368x10-7
2.348x10-7
1.805
8.976x10-10
7.581x10-1
-7
-7
3
3 .552x10
3.541x10
0.3106
1.099x10-10
9.282x104
-7
-7
-9
4
4.736x10
4.727x10
0.1903
1.269x10
1.0717
5
5.920x10-7
5.912x10-7
0.1353
1.419x10-9
1.1984
6
7.104x10-7
7.101x10-7
0.0422
1.554x10-9
1.3125
7
8.288x10-7
8.269x10-7
0.2297
1.679x10-9
1.4180
-7
-7
-9
8
9.472x10
9.470x10
0.0211
1.795x10
1.5160
9
1.065x10-6
1.042x 10-6
07207
1.904x10-9
1.6081
TABLE-II
EFFECT OF PRESENCE OF FOREIGN METAL IONS ON Os(VIII) :
6-MERCAPTOPURINE COMPLEX
S. No.
Interference
Sample : Interference ppm ratio
% Recovery
1
Zinc Sulphate
1 : 0.017
98%
2
Nickel Sulphate
1 : 0.003
97%
3
Copper Acetate
1 : 0.020
99%
4
Cobalt Nitrate
1 : 0.0007
99%
5
Fe(III)
Interfere severely
6
Pd(II)
Chloride Interfere severely
TABLE - III
ELEMENTAL ANALYSIS (CHN ESTIMATION) OF Os(VITI) :
6- NIERCAPTOPURLNE COMPLEX
.
Calculated
Found
%C
15.37
15.0
%H
4.24
4.68
%N
5.80
6.0
SUMMARY
Microdetermination of the anticancer drug 6-mercaptopurine was achieved by its
complexation with Os(VIII) using spectrophotometry. Os(VIII) form very light yellow
colour complex with 6-mercaptopurine at room temperature,  max of the complex is 326
nm,  = 3.926x103 L/mol/cm. Beer's law range is 1.184x10-8 mg to 1.065x10-6 mg, Job's
method of continuous and mole ratio method confirms the metal to ligand ratio as 1:1.
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Effect of presence of foreign metal ions was also studied, and it was also studied and
it was found that 1 ppm of 6-mercaptopurine can bear 0.017 ppm of Zn(II), 0.003 ppm pf
Ni(II), 0.020 ppm of Cu(II), 0.0007 ppm of Co(II) and Fe(III), Pd(III) interfere.
Characterization of the complex was done by elemental analysis (CHN estimation) which
confirms the metal to ligand ratio as 1:1. FTIR spectrum of the complex ascertain the
binding of sulphur atom of thiol group and nitrogen atom of purine ring with Os(VIII), thus
forming a five membered chelate ring. A small band at 450 cm-1 in the Laser Raman
spectrum of the Os(VIII) : 6-mercaptopurine complex is assigned to Os(VIII)-S bond, -CNstretching frequency at 1410 cm-1 get shifted to 1550 cm-1 which confirms the involvement
of purine ring in complexation with Os(VIII). 1H NNIR spectrum of the complex exhibit a
disappearance of SH peak and NH peak hence confirming the binding of sulphur and
nitrogen atom with Os(VIII). Three ESR signals are obtained which is in good agreement
with proposed structure. DTA, TGA and DSC confirm the presence of lattice and
coordinated water molecules.
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