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ABSTRACT

Complexes of types [Pt(DMSO)(Cl)(nucl-H)], have been synthesized and characterized by elemental and thermal
analyses, electronic, infrared, *"H NMR spectral and single crystal XRD studies. The nucleobases act as anionic
bridging bidentate ligand through N3 and N9. The single crystal XRD studies revealed the dimeric nature in Pt
(DMS0)(CI)(CHztmn-H) with a Pt-Pt distance of 2.96A°.
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INTRODUCTION

It has been well established that certain platirund palladium complexes are of biological importadae to their
carcinogenic activity. Pd(Il) complexes are modelalabile, while those of Pt(Il) are inéft The X-ray structures
of the complexes [Pt(en)Cl(tmn-H)] and [P#(NHs)4(CHs-tmn),]®> showed that the thyminato anion coordinates
through N1 to platinum to the former and N3 to th#&er. In [{Pd(NH).Cl,}ado]Cl, a bridging mode of
coordination of adenosine through N1 and N7 togghlim has been obserfedhe *HNMR studies on the
interaction of Pt(Il) with nucleic acid derivativese useful mainly in elucidating the binding sifdhe nucleobases
in the Pt(I) complexes. TheHNMR spectra of [Pt(NBs(CHs-ade)] %, X=Cl, CIO, and of trans
[Pt(NHs)3(OH),(CHs-ade)] % indicated that N7 of CHade is coordinated to Pt(ll) as evidenced by thapting
between H8 of the adenine ring andPt.

cis-[Pt(DMSO}CIl,] is not an antitumour compound but it was wortimparing the reaction mechanism of the two
complexes cis-[Pt(NH3CI,] and cis-[Pt(DMSO)CI,] with nucleic acid derivatives in order to undarsl the
variations in the antitumour activities of the piaim compounds. The present note reports the ssistrend
characterization of the complexes of Pt(ll) wittchaic acid derivatives.

MATERIALSAND METHODS

Nucleic acids and potassium tetrachloroplatinatedusere commercially available samples. The comgisx
Pt(DMSO)CI, was prepared by reported method. The elementdysmsawere carried out using Heraeus CHN-O-
RAPID analyser. Thermoanalytical studies were madea Stanton simultaneous thermal analyses instrume
(model 781) in static air at a heating rate of 100i@. The'"™"*and electronic spectra were recorded on Shimadzu
IR-470 and UV-3100 spectrophotometers respectiviihe H NMR data were obtained on a JEOL JNM-JSX 400
MHz spectrometer at room temperature in DMSO-déhWiMS as the external reference. Single Crystahy-r
diffraction studies has been carried our using ENmnius CAD4 Diffractometer.

70
Pelagia Research Library



R. llavaras Der Chemica Sinica, 2016, 7(2):70-75

Dichlorobis(dimethylsulphoxide)bis(6-chloroguaniodti3,N9) diplatinum (II) [Pt(DMSO)(CI)(Cl-gua-H)] cis-
[Pt(DMSO)CI,] (1.0 mmol in 15 ml of HO) aqueous solution is added to the solution coirtgiCl-gua (1.0 mmol
in 30 ml of H20) with constant stirring for 12h. & precipitated complex is filtered, washed with Wwater, acetone
and air-dried. The complexes of dichlorobis(dim&thbiphoxide)bis(1methylthyminato-N3,S2)diplatinuiyl
[Pt(DMSO)(CI)(CH-trnn-H)] was prepared by the reaction of [Pt(DMSQO), with the pyrimidines nucleobase,
CHstmn gave yellow colourd complex, [Pt(DMSO)(CI)(gHnn-H)] . The better yield and good quality of the
product are achieved by adjusting the PH of thet&mi to 9.0 with 0.1 M KOH.

RESULTSAND DISCUSSION

Platinum(ll) Complexes with DMSO and Nucleobase

The complexes are insoluble in water and in comromyainc solvents like acetone, alcohol, chlorofcand
benzene. However, they are soluble in DMSO and DMiie the complex of 6-thioguanine is very spanngl
soluble in DMSO and that of N6-benzyl adenine isptetely insoluble in DMSO. The nucleoside comptegeand

7 show a molar conductance of ca. 96 ofen? in 10 M concentration suggesting them in Table 1 to k& 1:
electrolytes. The magnetic measurements suggestalhthe complexes are diamagnetic as expecteddaare
planar platinum(ll).

Table:1 Analytical and Conductivity Data

M aolar
SNo Complexes C% H % I % Cl% Pt% conductance
ohm’'cm?
1 ||PtMe2SO)CH(CEHACH2-ade-H]| 31.55(3224)| 2.08(3.10) | 13.15(13.38) | 665(7.08) | 366137.17)
2 |[Ptme250)(C )(Cl-gua-H] 1762(1629)| 2.11(198) | 1468(13.92) | 743(B.23) |40.89(40.81) 4
3 |[PtMe250)(C)(5-gua-H)| 1771(1823)| 2.12(232) | 1475(13.69) | 747(766) | 41.18(41.78) .
4 |[PuME2SO)CI)S-UNH] 21.31(1780)| 3.39(2.15) | 6.94(6.64) | 629(B.12) |34.63(31.29) 3
5 |[PUMe2SOYCHCHtmn_H)] | 1602 (1590)| 2.891(323) | 623(6.11) | 78B(756) |43.37(42.81) B
6 |[PMe250)CH2ad0]ci2 1945(1922)| 3.52(329) | 630(577 | 12.76(11.86)| 35.09(34.50) 95
7 |[IPUME2SOICh2ad0]CI2 1821(1842)| 3.11(3.10) | 621(5.97) | 11.8812.18) | 34 03 (32.97) o7
Table 2 IR Spectral Data of the Camplexes of PE(Il) with DMSO and Nucleobases (cm™)
S.Mo Complexes Whane Van [ Voo S (|,‘3]n?d‘éz§|°e'j‘ Uma | Ymn | Yma | Yma
3380 & | 11108 - - 1574 1354 sh -
1 |EPtMezSO)CI CoHeCHz-ade-H)] | 3359 = 1510 m 1mash | 0 | 520 | 343
2 | EPtMe: S0ICIC - gua-HY Y Jm0 s | 1o s| 1S sh - 1570 m 130sh | zes | 525 | 340 | -
1395 m m w o
3 | [PHMe2 S0)C1 (o gua- H) )] E-CRA I I 1asmen | imsaw | X0 |5 |3%0
1402 m
4 | (Pivensoyc o urt S04 = | 1115 =| - 6705 | 1430 m i o | 555 | 240 | 412
1350 m o o - -
5 | [PtiMe2S0)CI{CHa trmn-H) ] S008 s | 1117 s - - OB -- 356 | So0 | 343 | 40
15373 m o o - -
6 | [PtMez 5000 zado]Clz 3350 =, | O sy iees sh) assS eh | 12 m iAoe W | 3|0 | 520 | 345
7 | [Ptvez S0RCR2CI- guoClz 5320 & | 1110 b 1665 oh| 15m5eh | 1og8 i 14 | 385 | S5E8 | 340
S1o0 on oTa 1330 s m | m | m

£ - strongz. sh - shoulder . m - medium, w - we dc
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Tahle 3 Crystal Data and Studture refinement far [PtiMe,S0) CI{CH-tmn-H)L,
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Figure: 1 Themo Analytical Data Studies
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Figure: 2and 2 (A) Themo Analytical Data Studies

Thermoanalytical studies
The TGA and DTA plots showed that the complexeg and 3 show two stage weight losses in the terhpera

range of 315-34% and 350-56%C. The dehalogenation processes of M(hypoxan)®=Pd, Cu and Rh
(hypoxan)C} show the removal of chloride in the temperaturegea235 to 3500C and suggest very strong bonds
between palladium-chlorine and rhodium-chlofinén the present study, the complexes 1, 2 andd&ngo weight
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loss of 6.2, 7.0 and 8.3% of the initial mass b%’84respectively and is attributed to the removahathloride
moiety, as the calculated weight loss for the dedethation process are 7.43, 6.65 and 7.47% resphbctirhis is
further confirmed by endothermic peaks observeaPat 315 and 32C in their DTA plots. The organic moieties in
the complexes undergo oxidative decomposition firagisuggested by the observed exothermic peakmaaxihe
final residues obtained around 860are found to be 35.1, 42.1 and 42.8% of theainitieight of the respective
complexes which are in good agreement with theutatied values for the formation of Pt.

In complexes 4 and 5, the weight losses are obdemvdower temperature regions of 175 to 185°C a8d to
420°C. The calculated and observed weight lossnatd85°C corresponds to the removal of chloride ttuedfinal
residue is found to be platinum.

Complexes 6 and 7, three step docomposition pateshserved in the TG curves. The weight lossesbserved
in the temperature range of 110-130°C, 200-215%C280-480°C. The weight losses are respectivel\abB6.2%
of the initial mass in the first stage due to depahation. In the second stage, the weight lossrebd is ca. 5.3%
which corresponds to the removal of coordinatedriti¢. The third stage of weight loss is due todBeomposition
of organic moiety leading to Pt metal. Both obsdremd calculated values for the process agree Wed. DTA
plots show endothermic peaks at 110°C and 210°Qaltlee removal of ionic and coordinated chloridspectively
which is followed by exothermic peak maxima arod3@°C for the oxidative decomposition.

Electronic and infrared spectral studies

In all the complexes, the absorption bands arouB@ rin and 340 nm are assignedrntern * transition of the
nucleobastand d— d transition of Pt(ll) respectively, the latterggesting a square planar geometry around the
metal?

The infrared spectra of the complexes and the jp@hspectral frequencies with the probable assgrtsiare given
in Table 2. The imidazole ring frequencies (14133 and 1305 cif) and pyrimidine ring frequencies (1600 and
1445 cmt) in the spectrum of §EsCH,-ade are shifted by 30 ¢hin its complex. The vibrational frequencies
around (1600, 1540, 1480, 1430 and 1370caf free nucleobases, Cl-gua and S-gua are alfiediby about 35
cm® in the spectra of the complexes. Thus, the langegative shift of frequencies due to pyrimidine @nitlazole
moieties indicate the deprotonation of NH9 and ithe@lvement of N3 and N9 nitrogens in coordinatforo the
metal. The ring vibrational frequenciegs-y andvc-c vibrations undergoes shift suggesting N1 and N#has
probable binding sites[]. In the S-url complex, tivey vibrational frequencies and thiocarbonyl é&mnderwent
negative shift indicating N1/N3 ans sulfur coordioa to the metal. In the methyl thymine complédxe NH,
frequency at 1665cm-1 in the spectrum of freenyappears at 1648cm-1 in its complex indicatihg t
depronation of HN3 and coordination N3 to platin{lth The ring stretching frequency vibration arbifted to
lower wave numbers suggesting N3 coordination atimpim(ll).

"HNMR spectral studies

The'H NMR spectra of the complexes having free soltyoii DMSO showed that a three bond coupling siell
of the methyl proton resonances due to'fiet. Thus the magnitude of coupling constant vasug2.1 Hz for Cl-
gua, 29.8 Hz ado, 29.7 Hz for glinm and S-url complexes suggest that sulfur atb@MSO is coordinated to
platinum.

The®H proton of the Cl-gua undergo downfield shift b® ppm suggesting coordination through N9 or Nhe
HN9 signal is observed at 2.0 ppm in the free Gl-gnd it disappears after complexation. Thus, ateseh the
signal confirms the coordination has occurred tghotl9 Site. These results suggest two alternatsilptises of
binding of Cl-gua either through N9 and N1 or N#ia\N3. However, it is suggested that N9 and N3géns of
Cl-gua are bonded in the bridging fashion to twatipum (II) centres because of steric factorshen@H3- tmn N3
site is used for coordination to the metal. In Swrral complex the broadening of H5 and H6 resomanche
spectrum are probably due to formation of polymand dimeric complex. A downfield shift of 0.2 pmhH2 and
H8 indicates coordination of adenosine to metalugh N1 and N7.

Crystral and molecular structure of dichlorobis(dimethylsulphoxide)bis(-1-methylthyminato-N3,02)
diplatinum(l1)

The crystal data and structure refinement paraméterthe complex are given in Table 3. The ORTIR @f the
complex is given in Fig.2. The final R- factor2®%.
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The structure consists of dimeric [Pt(DMSO)(CI)(CGt@n-H)]2 unit with platinum (II) bonded through &

DMSO and chloro ligand. The methylthyminate anigitdes two platinum (II) centres through N3 and {ds

satisfying square planar geometry around eachnpiati(ll). The Pt-ligand bond distances vary fror@4a.A (Pt-
N3, shortest) to 2.291 A (Pt-Cl, longest). The asgit platinum vary from the smallest 88.4 (N-Pt:@bhe largest
92.6° (N-Pt-S). The O-Pt-S and N-Pt-C are 171.9 Bf&l0° respectively. The C-N and C-C bond distara® the
corresponding bond angles in the thyminate groemHmnof expected values.

In the structure, half of the molecule forms thgstallographic assymetric unit. The two halvesratated through a
two-fold rotation axis. The geometry around the ahettom is almost square planar with the sum ofahgles
around Pt as 359.76°. The Pt atom is 0.0894A otih@fmean plane formed by N3, 02, Cl and S atorhe. ring
atoms C2, NI, C6, C5, C4, N3 of 1-methylthymine mearly planar, whereas the exocyclic atoms C7@A)6 C8
(-0.1213 A), 04 (-0.0399 A), 02 (-0.1246 A) are simterably out of the ring plane. However, the Ptahatom is in
the plane of the ring.

The Pt-S bond length (2.189A) is slightly shorteart the average value (2.21A) reported for Pt-DMSO
complexe$'. Rochon and his co-workers suggested that thelr8 which is located in trans position to theCPt-
(CH3-tmn) bond is slightly shorter than normal,igading a greater p-character of the Pt-S bond. HREl, Pt-N,
Pt-O bond lengths (2.291 A,

2.041 A and 2.061 A) are normalThe ligand CH3-tmn acts as anionic bidentatedimigl ligand in the complex. It
bridges two Pt atoms through N3 and O2 atoms. Twthyl sulphoxide molecules bonded to platinunotigh S,

are in trans positions to the CH3-tmn oxygen atevhie the chloride ligands are trans to the CH3+tmitrogen

atoms. The dimer is found to be in a head-to-taihmer with Pt....Pt distance of 2.956 A. A comparisf Pt....Pt
distances of similar dimeric platinum(ll) complexae listed in Table 4.16. The values range froB92to 3.083 A
and in all those cases, there is no direct Pt-Rtling. The distance of 2.956 A found in the presemhplex is thus
not to be considered as resulting from Pt-Pt ictévas.

Acknowledgements
RI, LM and SS thanks the vice Chancellor and Mamagg of the Kalasalingam University, Anand Nagar,
Krishnankoil for their support and encouragement.

REFERENCES

[1] Fusch, G., Fusch,E.C., Erxleben, J.H., Schbol& Lip Pert,B.,Inorg.chim. Acta, 252 (996), 167-178
[2] Rodgers,M.T., & Armentrout,P.B.Am. Chem. soc. 122 @000), 8548-8558

[3] Helmut sigelChem. soc. Rev., 22, (1993), 255-267

[4] Li,D.& Bose, R.N., J.Chem.so®alton Trans., (1994) 3717-3721.

[6] Khan, B.T., Goud,G.N& Vijayakumari,Snorg, Chim., Acta 80 (1983), 145-  149.

[7] Moreno, M.1., Calcio,E., Moreno,M,N., Ruiz, J 8elas, J.Mherochim. Acta., 115 (987) 45-55

[8] Basallote, M.G., R.Vilaplana and F.G.Vilchel®86) Palladium and Platinum guannine complexes, Ttiomsi
Met.Chem., 11,232-235.

[9] Lever, A.B.P., “Inorganic Electronic Spectropgt, Elsevier, Amsterdam, 1984.

[10] Khullar, 1.P., and U.Agarwala®75) Aus.J.Chem., 28, 1529-34

[11] Rochon.F.D., Kong,P.C & Melanson,Rorg. Chem, 29 (1990)1352-1356.

[12] Annibale., G., Cattalini,L.& Canovese l.Chem. Soc., Dalton Trans., (1986) 1101-1105.

75
Pelagia Research Library



