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Experimental


All experiments were carried out under dry oxygen-free dinitrogen atmospheres using Schlenk techniques. Solvents were dried and degassed using standard techniques.1 Thin layer chromatography (TLC) (Merck, 5X7.5 cm2 Kiesegel 60 F254) was used to monitor the progress of the reactions under study.


1H, 19F and 31P nmr spectra were recorded on a Varian Unity 300 spectrometer operating at 299.79 MHz 1H, 282.15 MHz 19F and 121.35 31P MHz respectively. Chemical shifts are relative to TMS (=0 (1H), external CFCl3 (=0 (19F) and external phosphoric acid (=0 (31P). A standard variable-temperature unit was used to control the probe and it was checked periodically by thermocouple to ensure temperature readings were within (1oC. Complexes were studied in C3D6O and C6D5CD3.

Elemental analyses were determined by Galbraith Labs. Inc., USA.

FAB+ spectra were recorded on a JEOL JMS SX102-A mass spectrometer operated at an accelerating voltage of 10 KV. Samples were desorbed from 3-nitrobenzyl alcohol matrix using 3KeV xenon atoms. Mass measurements in FAB are performed at 3000 resolution using magnetic field scans and the matrix ions as the reference material, or electric field scans with the sample peak bracketed by two (polyethylene glycol or cesium iodide) reference ions.

Simulations were carried out with gNMR.2


Trans-[PtCl2(P(C6H5)2(C6F5))2],3 trans-[PtCl2(P(C6H5)(C6F5)2)2],3 and Pb(SC6HF4-4)24 were prepared according to the literature methods.

trans-[PtCl2(P(C6H5)2(C6F5))2] + Pb(SC6HF4-4)2. trans-[PtCl2(P(C6H5)2(C6F5))2] (390 mg, 400 mmol) dissolved in 25 ml of acetone and Pb(SC6HF4-4)2 (228 mg, 400 mmol) dissolved in 25 ml of acetone were mixed and kept at room temperature with magnetic stirring for 1 hr. After this period, the white solid of PbCl2 formed is filtered off and the yellow solution chromatographed through a column using silica gel as the stationary phase and diluted with a mixture of acetone-chloroform (30:70) to obtain four fractions: 1) yellow fraction with compounds 1 and 2 (145 mg); 2) yellow fraction containing compounds 3 and 4 (85 mg); 3) yellow fraction containing compound 5 (99 mg); 4) colourless fraction with the free phosphine P(C6H5)(C6F5)2 (72 mg). Fractional crystallisation of each portion by slow evaporation of the solvent under a current of dry N2 renders crystals of compounds 1 to 5.

cis-[Pt(SC6HF4-4)2(PPh2(C6F5))2] 1. 1H NMR, acetone-D6, 300K, ppm: ( = 7.9, m, C6H5; ( = 7.65, m, C6H5; ( = 7.12, m, HSR-p. 19F{-1H} NMR, acetone-D6, 300K, ppm: ( = -134.9, m, FSR-o; ( = -144.7, m, FSR-m; ( = -128.12, m, Fphos-o; ( = -159.83, m, Fphos-m; ( = -150.21, m, Fphos-p. 31P NMR, acetone-D6, 300K, ppm: ( = 8.48, s + d, 1JPt-P = 2896MHz. Mass spectra (FAB+-MS): m/z = 1261, [Pt(SC6HF4-4)2(PPh2(C6F5))2]+. Anal. Calcd. for C48H22F18P2PtS2: C 45.69%, H 1.76%, S 5.08%. Found: C 45.5%, H 1.6%, S 5.0%.
trans-[Pt(SC6HF4-4)2(PPh2(C6F5))2] 2. 1H NMR, acetone-D6, 300K, ppm: ( = 7.80, m, C6H5; ( = 7.6, m, C6H5; ( = 7.24, m, HSR-p. 19F{-1H} NMR, acetone-D6, 300K, ppm: ( = -135.03, m, FSR-o; ( = -142.14, m, FSR-m; ( = -123.05, m, Fphos-o; ( = -161.80, m, Fphos-m; ( = -151.20, m, Fphos-p. 31P NMR, acetone-D6, 300K, ppm: ( = 7.65, s + d, 1JPt-P = 2999.9. Mass spectra (FAB+-MS): m/z = 1261, [Pt(SC6HF4-4)2(PPh2(C6F5))2]+. Anal. Calcd. for C48H22F18P2PtS2: C 45.69%, H 1.76%, S 5.08%. Found: C 45.6%, H 1.7%, S 5.1%.
cis-[Pt2((-SC6HF4-4)2(SC6HF4-4)2(PPh2(C6F5))2] 3. 1H NMR, acetone-D6, 300K, ppm: ( = 7.97, m, C6H5; ( = 7.61, m, C6H5; ( = 7.10, m, HSR-p; ( = 7.12, br m, H(-SR-p. 19F{-1H} NMR, acetone-D6, 300K, ppm: ( = –130.37, m, FSR-o; ( = -137.20, m, FSR-m; ( = -126.79, m, F(-SR-o trans to P; ( = -135.41, m, F(-SR-m trans to P; ( = -118.20, m, F(-SR-o trans to S; ( = -133.43, m, F(-SR-m trans to S; ( = -120.90, m, Fphos-o; ( = -156.23, m, Fphos-m; ( = -142.35, m, Fphos-p. 31P NMR, acetone-D6, 300K, ppm: ( = 6.5, s + d, 1JPt-P = 3687. Mass spectra (FAB+-MS): m/z = 1819, [Pt2((-SC6HF4-4)2(SC6HF4-4)2(PPh2(C6F5))2]+. Anal. Calcd. for C60H24F26P2Pt2S4: C 39.62%, H 1.33%, S 7.05%,. Found: C 39.5%, H 1.2%, S 7.1%.

trans-[Pt2((-SC6HF4-4)2(SC6HF4-4)2(PPh2(C6F5))2] 4. 1H NMR, acetone-D6, 300K, ppm: ( = 7.87, m, C6H5; ( = 7.63, m, C6H5; ( = 7.22, m, HSR-p; ( = 7.17, br m, H(-SR-p. 19F{-1H} NMR, acetone-D6, 300K, ppm: ( = –131.45, m, FSR-o; ( = -138.14, m, FSR-m; ( = -127.01, m, F(-SR-o trans to P; ( = -133.7, m, F(-SR-m trans to P; ( = -120.19, m, F(-SR-o trans to S; ( = -131.60, m, F(-SR-m trans to S; ( = -122.20, m, Fphos-o; ( = -157.39, m, Fphos-m; ( = -143.01, m, Fphos-p. 31P NMR, acetone-D6, 300K, ppm: ( = 7.8, s + d, 1JPt-P = 3244. Mass spectra (FAB+-MS): m/z = 1819, [Pt2((-SC6HF4-4)2(SC6HF4-4)2(PPh2(C6F5))2]+. Anal. Calcd. for C60H24F26P2Pt2S4: C 39.62%, H 1.33%, S 7.05%,. Found: C 39.3%, H 1.1 %, S 6.9%.

[Pt(SC6HF4-4)2(1,2-C6F4(SC6HF4)(PPh2))] 5. 1H NMR, acetone-D6, 300K, ppm: ( = 7.78, m, C6H5; ( = 7.54, m, C6H5; ( = 7.11, m, HSR-p; ( = 7.06, br m, HSR-p, HR-SR-p. 19F{-1H} NMR, acetone-D6, 300K, ppm: ( = -113.31, m, FSR-o trans to P; ( = -121.70, m, FSR-m trans to P; ( = -111.41, m, FSR-o trans to S; ( = -121.28, m, FSR-m trans to S; ( = -111.09, m, FR-SR-o; ( = -116.30, m, FR-SR-m; ( = -101.01, m, FS-P-3; ( = -107.68, m, FS-P-4; ( = -124.23, m, FS-P-5; ( = -125.72, m, FS-P-6. 31P NMR, acetone-D6, 300K, ppm: ( = 11.41, s + d, 1JPt-P = 3014. Mass spectra (FAB+-MS): m/z = 1071, [Pt(SC6HF4-4)2(1,2-C6F4(SC6HF4-4)(PPh2))]+. Anal. Calcd. for C36H13F16PPtS3: C 40.35%, H 1.22%, S 8.97%, Found: C 40.0%, H 1.2%, S 8.7%.

trans-[PtCl2(P(C6H5)(C6F5)2)2] + Pb(SC6HF4-4)2. trans-[PtCl2(P(C6H5)(C6F5)2)2] (460 mg, 400 mmol) dissolved in 25 ml of acetone and Pb(SC6HF4-4)2 (228 mg, 400mmol) dissolved in 25 ml of acetone were mixed and kept at room temperature with magnetic stirring for 1 hr. After this period, the white solid of PbCl2 formed is filtered off and the yellow solution chromatographed through a column using silica gel as the stationary phase and diluted with a mixture of acetone-chloroform (30:70) to obtain four fractions: 1) yellow fraction with compounds 6 and 7 (170 mg); 2) yellow fraction containing compounds 8 and 9 (84 mg); 3) yellow fraction containing compound 10 (112 mg); 4) colourless fraction with the free phosphine P(C6H5)(C6F5)2 (82 mg). Fractional crystallisation of each portion by slow evaporation of the solvent under a current of dry N2 renders crystals of compounds 6 to 10.

cis-[Pt(SC6HF4-4)2(PPh(C6F5)2)2] 6. 1H NMR, acetone-D6, 300K, ppm: ( = 7.99, m, C6H5; ( = 7.59, m, C6H5; ( = 7.01, m, HSR-p. 19F{-1H} NMR, acetone-D6, 300K, ppm: ( = -133.84, m, FSR-o; ( = -139.15, m, FSR-m; ( = -133.0, m, Fphos-o; ( = -152.12, m, Fphos-p; ( = -162.7, m, Fphos-m. 31P NMR, acetone-D6, 300 K, ppm: (= 7.65, s + d, 1JPt-P = 2999.9. Mass spectra (FAB+-MS): m/z = 1441, [Pt(SC6HF4-4)2(PPh(C6F5)2)2]+. Anal. Calcd. for C48H12F28P2PtS2: C 39.99%, H 0.84%, S 4.45%,. Found: C 39.0%, H 0.8%, S 4.3%.

trans-[Pt(SC6HF4-4)2(PPh(C6F5)2)2] 7. 1H NMR, acetone-D6, 300K, ppm: ( = 7.95, m, C6H5; ( = 7.56, m, C6H5; ( = 7.07, m, HSR-p. 19F{-1H} NMR, acetone-D6, 300K, ppm: ( = -154.34, m, FSR-o; ( = -169.10, m, FSR-m; ( = -142.3, m, Fphos-o; ( = -161.24, m, Fphos-p; ( = -177.03, m, Fphos-m. 31P NMR, acetone-D6, 300 K, ppm: (= 7.12, s + d, 1JPt-P = 3010.4. Mass spectra (FAB+-MS): m/z = 1441, [Pt(SC6HF4-4)2(PPh(C6F5)2)2]+. Anal. Calcd. for C48H12F28P2PtS2: C 39.99%, H 0.84%, S 4.45%,. Found: C 39.4%, H 0.8%, S 4.4%.

cis-[Pt2((-SC6HF4-4)2(SC6HF4-4)2(PPh(C6F5)2)2] 8. 1H NMR, acetone-D6, 300K, ppm: ( = 7.97, m, C6H5; ( = 7.59, m, C6H5; ( = 7.10, m, HSR-p; ( = 7.11, br m, H(-SR-p. 19F{-1H} NMR, acetone-D6, 300K, ppm: ( = –131.37, m, FSR-o; ( = -139.30, m, FSR-m; ( = -127.76, m, F(-SR-o trans to P; ( = -137.12, m, F(-SR-m trans to P; ( = -119.25, m, F(-SR-o trans to S; ( = -134.78, m, F(-SR-m trans to S; ( = -121.35, m, Fphos-o; ( = -156.39, m, Fphos-m; ( = -145.66, m, Fphos-p. 31P NMR, acetone-D6, 300K, ppm: ( = 6.1, s + d, 1JPt-P = 3687. Mass spectra (FAB+-MS): m/z = 1999, [Pt2((-SC6HF4-4)2(SC6HF4-4)2(PPh2(C6F5))2]+. Anal. Calcd. for C60H14F36P2Pt2S4: C 36.05%, H 0.71%, S 6.42%,. Found: C 36.0%, H 0.6%, S 6.3%.

trans-[Pt2((-SC6HF4-4)2(SC6HF4-4)2(PPh(C6F5)2)2] 9. 1H NMR, acetone-D6, 300K, ppm: ( = 7.98, m, C6H5; ( = 7.6, m, C6H5; ( = 7.11, m, HSR-p; ( = 7.14, br m, H(-SR-p. 19F{-1H} NMR, acetone-D6, 300K, ppm: ( = –130.06, m, FSR-o; ( = -137.28, m, FSR-m; ( = -124.29, m, F(-SR-o trans to P; ( = -135.85, m, F(-SR-m trans to P; ( = -121.54, m, F(-SR-o trans to S; ( = -156.16, m, F(-SR-m trans to S; ( = -142.72, m, Fphos-o; ( = -156.23, m, Fphos-m; ( = -142.35, m, Fphos-p. 31P NMR, acetone-D6, 300K, ppm: ( = 8.34, s + d, 1JPt-P = 3653. Mass spectra (FAB+-MS): m/z = 1999, [Pt2((-SC6HF4-4)2(SC6HF4-4)2(PPh2(C6F5))2]+. Anal. Calcd. for C60H14F36P2Pt2S4: C 36.05%, H 0.71%, S 6.42%, Found: C 35.9%, H 0.7%, S 6.3%.

[Pt(SC6HF4-4)2(1,2-C6F4(SC6HF4-4)(PPh(C6F5))] 10. 1H NMR, acetone-D6, 300K, ppm: ( = 7.95, m, C6H5; ( = 7.67, m, C6H5; ( = 7.12, m, HSR-p; ( = 7.10, br m, HSR-p, HR-SR-p. 19F{-1H} NMR, acetone-D6, 300K, ppm: ( = -128.31, m, FSR-o trans to P; ( = -137.54, m, FSR-m trans to P; ( = -129.61, m, FSR-o trans to S; ( = -137.32, m, FSR-m trans to S; ( = -127.11, m, FR-SR-o; ( = -132.70, m, FR-SR-m; ( = -121.55, m, Fphos-o; ( = -153.06, m, Fphos-m; ( = -142.04, m, Fphos-p; ( = -119.10, m, Fs-p; ( = -122.70, ( = -139.19, ( = -141.82. 31P NMR, acetone-D6, 300K, ppm: ( = 15.78, s + d, 1JPt-P = 3090Hz. Mass spectra (FAB+-MS): m/z = 1161, [Pt(SC6HF4-4)2(1,2-C6F4(SC6HF4-4)(PPh2))]+. Anal. Calcd. for C36H8F21PPtS3: C 37.22%, H 0.69%, S 8.28%, Found: C 37.0%, H 0.7%, S 8.1%.

Crystallographic data.
Bruker P4 diffractometer, Mo-K( ((=0.71073Å), operated at room temp. 1: MF=C48H22F18P2PtS2, MW=1261.81, orthorhombic, Pcab, a=19.511(2), b=20.348(3), c=22.6059(18), Z=8, Dcalcd=1.868 g.cm-3. R1=0.0552 for 4831 I>2((I) and wR=0.1545 for 7858 data and 640 parameters. 5: MF=C36H13F16PPtS3, MW=1071.70, triclinic, P(1, a=11.945(3), b=12.0754(14), c=13.4898(18), (=102.108(10), (=102.397(17), (=105.499(14), Z=2, Dcalcd=2.027 g.cm-3. R1=0.0431 for 4627 I>2((I) and wR=0.1023 for 6109 data and 514 parameters. 8: MF=C60H14F36P2Pt2S4, MW=1999.07, hexagonal, P63/m, a=b=25.675(2), c=19.115(2), Z=6, Dcalcd=1.825 g.cm-3. R1=0.0542 for 3631 I>2((I) and wR=0.1528 for 6577 data and 502 parameters. 10: MF=C36H8F21PPtS3, MW=1161.66, triclinic, P(1, a=11.8338(10), b=12.4575(14), c=14.5848(13), (=96.898(8), (=107.898(7), (=105.595(7), Z=2, Dcalcd=2.007 g.cm-3. R1=0.0348 for 5688 I>2((I) and wR=0.0849 for 6727 data and 559 parameters.
REFERENCES
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