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1. General  

Microanalyses were performed by the Microanalytical Service of the Instituto de 

Investigaciones Químicas (Sevilla, Spain). The NMR instruments were Bruker DRX-

500, DRX-400 and DPX-300 spectrometers. Spectra were referenced to external SiMe4 

(δ 0 ppm) using the residual protio solvent peaks as internal standards (1H NMR 

experiments) or the characteristic resonances of the solvent nuclei (13C NMR 

experiments). Spectral assignments were made by routine one- and two-dimensional 

NMR experiments where appropriate. All manipulations were performed under dry, 

oxygen-free argon, following conventional Schlenk techniques. [PtMeI(IPr)2]1 and 

NaBArF 2 were prepared according to literature procedures.  

 

2. Synthesis and spectroscopic and analytical data for new compounds 

2.1 Synthesis of complex [PtI2(IPr)2] (2) 

0.9 ml (0.18 mmol) of a freshly prepared 0.2 M solution of I2 in CH2Cl2 were added 

to a solution of complex [PtMeI(IPr)2] (0.2 g, 0.179 mmol) in 3 mL of CH2Cl2 at r.t. 

The solution was stirred for 30 min and the solvent removed under vacuum to obtain a 

dark-yellow solid. Purification was achieved by chromatography column (pentane to 

CH2Cl2) to yield a yellow solid that can be further purified if necessary by slow 

diffusion from concentrated solutions in CH2Cl2 into diethyl ether (1:10) (218 mg, 99% 

yield). 
1H NMR (400 MHz, C6D6, 25 °C): δ 7.36 (t, 3JH,H = 8.0 Hz, 4H; Ph-CHp), 7.08 (d, 

3JH,H = 8.0 Hz, 8H; Ph-CHm), 6.84 (s, 4H; =CH), 3.23 (sept, 3JH,H = 7.0 Hz; 8H; 

CH(CH3)2), 0.95, 0.89 (d, 3JH,H = 7.0 Hz, 24H each; CH(CH3)2). 
13C{1H} (100 MHz, C6D6, 25 °C): δ 163.3 (Pt=C), 146.3 (Cq, Ph-Co), 136.8 (Cq-

N), 129.5 (Ph-CHp), 123.9 (Ph-CHm), 124.6 (=CH), 28.5 (CH(CH3)2), 27.8, 23.3 

(CH(CH3)2). 

Elemental analysis calcd (%) for C54H72I2N4Pt: C 52.90, H 5.92, N 4.57; found C 

52.8, H 5.9, N 4.5. 

 

2.2 Synthesis of complex [PtI2(IPr)2][BArF] (3) 
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0.1 g of complex 2 (0.082 mmol) and 72 mg of NaBArF (0.082) were dissolved in 2 

mL of CH2Cl2. Then, 2 mL of a freshly prepared solution of  I2 0.02 M were added at 

r.t. The solution was stirred for 1 h observing a color change from yellow to deep blue. 

The solvent was then removed under vacuum and the remaining blue solid was washed 

with pentane (2 x 2 ml). The solid was re-dissolved in 2 mL of CH2Cl2, cooled to -20 

°C and filtered via canula. Evaporation of the solvent lead to a blue solid than can be 

crystallized by slow diffusion from concentrated solutions in CH2Cl2 into pentane 

(1:10) (120 mg, 70 % yield). Complex 3 can be stored at 5 °C indefinitely without 

noticeable decomposition. 
1H NMR (500 MHz, C6D6, 25 °C): δ 7.92 (br, 24H), 7.76 (s, 8H, CH-BArF), 7.63 

(s, 4H, CH-BArF), 4.13 (br, 4H), 2.08 (br, 8H), 1.24 (br, 4H), -0.60 (br, 24H), -7.27 (br, 

8H). 
13C{1H} (125 MHz, C6D6, 25 °C): δ 23.0 (br, CHaliphatic), 35.7 (br, CHaliphatic), 74.0 

(br, CHaliphatic), 119.1, 122.6, 124.9, 133.0, 135.4 (br, CHaromatic and =CH), 117.4 (s, 

CHp-BArF), 124.2 (q, JC,B = 272.5 Hz, CF3-BArF), 129.2 (d, JC,B = 32.2 Hz, CHm-

BArF), 135.1 (Cq, Co-BArF), 162.1 (q, JC,B = 49.8 Hz, Cipso-BArF). (Carbene signals of 

the IPr ligand were no detected). 

Elemental analysis calcd (%) for C86H84BF24I2N4Pt: C 49.44, H 4.05, N 2.68; 

found C 49.4, H 4.4, N 2.6. 
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Fig. S1 1H NMR of complex 3 in CD2Cl2. 

 

 
Fig. S2 13C{1H} NMR of complex 3 in CD2Cl2. 
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3. Cyclic voltammetry studies 

Electrochemical data was recorded on an ECO CHEMIE BV (μ-Autolab Type III) 

electrochemical workstation and supporting software. Cyclic Voltammetry (CV) 

measurements were carried out with a three-electrode system. The working electrode 

was a 3 mm diameter glassy working carbon electrode, the counter electrode was a 

platinum spiral, and the reference electrode was an Ag/Ag+ system. The working 

electrode was polished on 0.3 μm diameter alumina on a Microcloth, followed by 

washing in dry dichloromethane prior to recording each voltammogram. In a typical 

experiment, 0.01 mmol of the complex was dissolved under a nitrogen atmosphere in 10 

mL of freshly distilled and deoxygenated dichloromethane containing 0.383 g of pure 

[nBu4N][PF6] (1 mmol) as supporting electrolyte. Data were gathered at room 

temperature (22 ± 2 ºC) with a sweep rate of 0.2 V s−1. 

For complex [PtI2(IPr)2] (2) the formal potential (Eº’) obtained was 0.730 V. This 

formal CV potential Eº’ is referenced relative to potential of the [Cp2Fe]–[Cp2Fe]+ 

couple (Eº = 0.261 V) run under identical conditions to that described for complex 2 

(Eº’ = Eº([PtI2(IPr)2]+/[PtI2(IPr)2]) – Eº([Cp2Fe]+/[Cp2Fe])).3 

 

4. Computational details 

All calculations were performed at the DFT level by means of the BHHLYP 

functional4 as implemented in Gaussian 09.5 Calibration calculations on Cu+2 open-shell 

complexes have shown that functionals with a large amount of exact exchange, as 

BHHLYP, give results in good agreement with the CCSD(T) ones.6 Pt and I atoms were 

described using scalar-relativistic Stuttgart-Dresden SDD pseudopotentials7 with their 

associated double-ζ basis set, complemented with a set of f-polarisation functions.8 The 

6-31G** basis set was used for H,9 C, N, and Cl atoms.10 Diffuse functions were added 

for Cl atoms.11 The structures of the species were fully optimised without any symmetry 

restriction. The calculation of the Hessian matrix confirmed the structures corresponded 

with minima. Natural Orbitals (NOAB keyword) and Mulliken spin densities were 

computed as implemented in Gaussian 09.5 
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5. SOMO of complex [Pt(C6Cl5)]−  

In agreement with EPR experimental findings,12 the computed SOMO of 
[Pt(C6Cl5)4]− displays a dz2 orbital centred on the platinum atom. No delocalisation 
across the ligands is observed.  

Z

X
Y

 
Fig. S3 Calculated SOMO of the DFT-optimised [Pt(C6Cl5)4]− anion (isovalue 0.05). 
 

6. Cartesian coordinates of DFT-optimised complexes 

 
[PtII] 2 
Pt     0.000122     0.000050     0.000001 
 I     0.000553     0.001529     2.673595 
 C    -0.000331    -2.076148     0.001205 
 C     0.000508     2.076241    -0.001240 
 N    -1.042697     2.915143    -0.251291 
 N     1.044070     2.915055     0.247553 
 N     1.042838    -2.915391    -0.247802 
 C     1.940478     3.276236     3.031640 
 C     2.837505     2.769891     1.913787 
 C    -2.131689     4.780579    -3.245380 
 C     2.413554    -2.609540    -0.585537 
 C     3.313178    -2.316751     0.448390 
 C     2.414685     2.608625     0.585164 
 C    -2.836828     2.768321    -1.916717 
 C    -2.180317     2.558920    -4.367451 
 C     3.314077     2.315273    -0.448803 
 C     2.919283    -2.378675     1.911027 
 C    -0.649702     4.236192    -0.151367 
 C    -3.312646     2.317199     0.446696 
 C    -1.940100     3.272803    -3.035650 
 C     2.920097     2.377167    -1.911420 
 C    -2.918050     2.381023     1.909071 
 C     5.067969     2.167022     1.202906 
 C     2.132336     4.784272     3.239228 
 C    -2.413542     2.608779    -0.588032 
 C     0.651670     4.236126     0.145631 
 C     2.836202    -2.770899    -1.914210 
 C     3.150165     3.792251    -2.455056 
 C    -4.178253     2.529025    -2.196205 
 C    -4.638159     2.074797     0.104311 
 C     2.178765    -2.564624    -4.364941 
 C     4.178735     2.530536     2.194138 
 C     4.177534    -2.532193    -2.194632 
 C     4.639380     2.072911    -0.105562 
 C     3.647289    -1.359796     2.783004 
 C     2.180017     2.564243     4.364578 

 C    -0.651432    -4.235833     0.151319 
 C    -2.919545    -2.379965    -1.908549 
 C     3.647259     1.357537    -2.783222 
 C     3.148340    -3.794056     2.454312 
 C    -3.146666     3.797171     2.450558 
 C     0.649898    -4.236301    -0.145866 
 C    -3.645793     1.363447     2.782784 
 C    -5.067222     2.167196    -1.204125 
 C     1.938865    -3.276649    -3.032082 
 C     4.638578    -2.075034     0.105076 
 C     5.067023    -2.169227    -1.203433 
 C     2.129942    -4.784753    -3.239881 
 I    -0.000160    -0.001385    -2.673584 
 N    -1.043852    -2.914625     0.251364 
 C    -2.414492    -2.607706     0.588442 
 C    -3.313744    -2.315862    -0.446079 
 C    -2.837500    -2.766991     1.917246 
 C    -3.646919    -1.362000    -2.782115 
 C    -3.149078    -3.796004    -2.449933 
 C    -1.940697    -3.271788     3.035977 
 C    -4.639080    -2.072932    -0.103378 
 C    -4.178757    -2.527139     2.197059 
 C    -5.067841    -2.165049     1.205176 
 C    -2.180453    -2.557901     4.367855 
 C    -2.132682    -4.779519     3.245659 
 H    -1.398353    -2.830560     5.071800 
 H    -2.166414    -1.481297     4.251352 
 H    -3.128458    -2.848823     4.814313 
 H    -1.479436    -5.133690     4.039668 
 H    -3.158147    -4.997961     3.534901 
 H    -1.912582    -5.358057     2.354993 
 H    -0.909643    -3.090617     2.752887 
 H    -4.531006    -2.630964     3.208643 
 H    -6.101134    -1.977510     1.449713 
 H    -5.345912    -1.826793    -0.876056 
 H    -1.863202    -2.158520    -1.987401 
 H    -3.564280    -0.359089    -2.378379 
 H    -3.204975    -1.358807    -3.774533 
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 H    -4.701741    -1.602962    -2.897597 
 H    -2.580723    -4.539058    -1.897827 
 H    -4.200842    -4.068178    -2.389731 
 H    -2.846228    -3.853529    -3.492894 
 H    -1.341157    -5.038658     0.296365 
 H     1.339316    -5.039597    -0.289760 
 H     0.907974    -3.094542    -2.748984 
 H     1.909645    -5.362039    -2.348452 
 H     1.476359    -5.139537    -4.033338 
 H     3.155231    -5.004150    -3.529024 
 H     3.126481    -2.856748    -4.811231 
 H     1.396329    -2.837683    -5.068358 
 H     2.165466    -1.487858    -4.249845 
 H     4.529518    -2.637594    -3.206147 
 H     6.100371    -1.982611    -1.448440 
 H     5.345710    -1.828217     0.877267 
 H     1.863052    -2.156699     1.989830 
 H     3.205592    -1.355049     3.775526 
 H     4.702046    -1.601018     2.898543 
 H     3.564948    -0.357409     2.377910 
 H     2.845705    -3.849993     3.497420 
 H     2.579527    -4.537623     1.903364 
 H     4.199971    -4.066776     2.394244 
 H     3.564259     0.355322    -2.377838 
 H     3.205427     1.352835    -3.775684 
 H     4.702173     1.597972    -2.898962 
 H     1.863693     2.155968    -1.990081 
 H     4.202001     4.064211    -2.395130 
 H     2.847496     3.848167    -3.498155 
 H     2.581942     4.536368    -1.904244 
 H     4.530845     2.635856     3.205616 
 H     6.101238     1.979897     1.447858 
 H     5.346323     1.825647    -0.877783 
 H     0.909484     3.094641     2.748591 
 H     1.397741     2.837811     5.067974 
 H     2.166127     1.487470     4.249608 
 H     3.127898     2.855904     4.810821 
 H     1.478984     5.139494     4.032679 
 H     3.157757     5.003188     3.528271 
 H     1.912270     5.361544     2.347733 
 H    -1.339113     5.039302    -0.296326 
 H     1.341445     5.039138     0.289410 
 H    -0.909043     3.091343    -2.752753 
 H    -3.128315     2.850113    -4.813748 
 H    -1.398263     2.831305    -5.071553 
 H    -2.166591     1.482317    -4.250900 
 H    -1.911282     5.359108    -2.354784 
 H    -1.478476     5.134521    -4.039518 
 H    -3.157141     4.999294    -3.534463 
 H    -4.530718     2.633063    -3.207692 
 H    -6.100646     1.980060    -1.448414 
 H    -5.344880     1.828839     0.877146 
 H    -1.861812     2.158971     1.987659 
 H    -3.203646     1.360011     3.775110 
 H    -4.700461     1.604981     2.898487 
 H    -3.563781     0.360489     2.379033 
 H    -2.843531     3.854489     3.493448 
 H    -2.578035     4.539932     1.898343 
 H    -4.198296     4.069924     2.390622 
 
[PtIII] 3 
Pt    -0.000003     0.000010     0.000100 
 I    -0.000507     0.000796    -2.580830 
 C     0.001041    -2.099054    -0.000693 
 C    -0.001006     2.099072     0.000869 
 N     1.049256     2.925351     0.223832 

 N    -1.051983     2.924665    -0.221319 
 N    -1.049159    -2.925638     0.221476 
 C    -2.021801     3.194304    -2.988635 
 C    -2.880445     2.689207    -1.840331 
 C     2.257677     4.691891     3.219974 
 C    -2.427036    -2.595967     0.514691 
 C    -3.295387    -2.335668    -0.553775 
 C    -2.429543     2.593726    -0.514574 
 C     2.878578     2.689780     1.841895 
 C     2.269394     2.450397     4.305445 
 C    -3.297746     2.332695     0.553834 
 C    -2.879813    -2.488941    -2.004618 
 C     0.653386     4.244775     0.134657 
 C     3.295091     2.335670    -0.552765 
 C     2.020124     3.193321     2.991019 
 C    -2.882411     2.486267     2.004712 
 C     2.878993     2.490379    -2.003312 
 C    -5.077052     2.057463    -1.053694 
 C    -2.259746     4.693060    -3.215982 
 C     2.427175     2.595184     0.516253 
 C    -0.657267     4.244340    -0.130732 
 C    -2.877946    -2.691757     1.840431 
 C    -3.202779     3.904534     2.492090 
 C     4.217223     2.398909     2.081646 
 C     4.620467     2.045431    -0.249450 
 C    -2.268141    -2.454446     4.304017 
 C    -4.218811     2.397749    -2.080899 
 C    -4.216548    -2.401304     2.080910 
 C    -4.622827     2.041934     0.249703 
 C    -3.523294    -1.459921    -2.932036 
 C    -2.270426     2.452773    -4.303977 
 C     0.657403    -4.244135    -0.134771 
 C     2.881922    -2.488105     2.003056 
 C    -3.525240     1.456770     2.932058 
 C    -3.199104    -3.907444    -2.492024 
 C     3.197623     3.909531    -2.489269 
 C    -0.653234    -4.244938     0.130702 
 C     3.522498     1.462607    -2.932092 
 C     5.075229     2.060055     1.053779 
 C    -2.019001    -3.196090     2.988843 
 C    -4.620710    -2.045926    -0.249734 
 C    -5.074996    -2.061740     1.053638 
 C    -2.256048    -4.694938     3.216522 
 I    -0.000073    -0.000752     2.581026 
 N     1.052057    -2.924337    -0.223811 
 C     2.429630    -2.592904    -0.516438 
 C     3.297564    -2.332846     0.552438 
 C     2.880856    -2.687042    -1.842173 
 C     3.524990    -1.460081     2.931865 
 C     3.201623    -3.907136     2.488662 
 C     2.022569    -3.191204    -2.991150 
 C     4.622656    -2.041565     0.248889 
 C     4.219245    -2.395177    -2.082154 
 C     5.077185    -2.055742    -1.054425 
 C     2.271351    -2.448380    -4.305724 
 C     2.260865    -4.689694    -3.219845 
 H     1.510299    -2.723209    -5.030907 
 H     2.245292    -1.371670    -4.179380 
 H     3.232180    -2.711750    -4.739068 
 H     1.634830    -5.049982    -4.031970 
 H     3.297431    -4.874898    -3.489197 
 H     2.039016    -5.286359    -2.341603 
 H     0.979107    -3.050899    -2.727111 
 H     4.597958    -2.450291    -3.087814 
 H     6.110211    -1.834205    -1.267447 
 H     5.311203    -1.824737     1.046423 
 H     1.808412    -2.354349     2.068024 
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 H     3.405554    -0.447794     2.559136 
 H     3.066630    -1.519369     3.915537 
 H     4.587405    -1.645692     3.065975 
 H     2.698329    -4.662930     1.892746 
 H     4.269936    -4.101648     2.437747 
 H     2.886807    -4.032953     3.521529 
 H     1.350517    -5.047017    -0.265131 
 H    -1.345571    -5.048659     0.260009 
 H    -0.975708    -3.054740     2.724698 
 H    -2.033872    -5.290814     2.337836 
 H    -1.629576    -5.055284     4.028286 
 H    -3.292414    -4.881155     3.485945 
 H    -3.228602    -2.719062     4.737420 
 H    -1.506637    -2.729071     5.028804 
 H    -2.243163    -1.377616     4.178458 
 H    -4.595032    -2.457629     3.086588 
 H    -6.108184    -1.841344     1.267056 
 H    -5.309587    -1.828976    -1.046956 
 H    -1.806352    -2.354760    -2.069493 
 H    -3.065160    -1.517936    -3.915889 
 H    -4.585711    -1.645560    -3.066105 
 H    -3.403950    -0.448060    -2.558127 
 H    -2.884310    -4.031840    -3.525070 
 H    -2.695543    -4.663845    -1.897105 
 H    -4.267354    -4.102355    -2.441294 
 H    -3.405190     0.445005     2.558112 
 H    -3.067200     1.515056     3.915941 
 H    -4.587791     1.641680     3.066075 
 H    -1.808860     2.352873     2.069693 
 H    -4.271164     4.098668     2.441239 
 H    -2.888191     4.029153     3.525172 
 H    -2.699698     4.661301     1.897228 
 H    -4.597285     2.453845    -3.086592 
 H    -6.110059     1.836284    -1.267180 
 H    -5.311582     1.824418     1.046875 
 H    -0.978425     3.053552    -2.724486 
 H    -1.509032     2.727986    -5.028657 
 H    -2.244830     1.375930    -4.178639 
 H    -3.231007     2.716921    -4.737396 
 H    -1.633502     5.053963    -4.027674 
 H    -3.296229     4.878709    -3.485347 
 H    -2.037919     5.288873    -2.337162 
 H     1.345781     5.048308     0.264814 
 H    -1.350342     5.047410    -0.260150 
 H     0.976714     3.052518     2.727039 
 H     3.230111     2.714207     4.738772 
 H     1.508243     2.724694     5.030725 
 H     2.243905     1.373693     4.178919 
 H     2.035436     5.288619     2.341878 
 H     1.631538     5.051700     4.032233 
 H     3.294175     4.877571     3.489263 
 H     4.596078     2.454366     3.087234 
 H     6.108461     1.839310     1.266625 
 H     5.309021     1.829039    -1.047097 
 H     1.805557     2.355889    -2.067984 
 H     3.063866     1.521432    -3.915666 
 H     4.584763     1.648872    -3.066489 
 H     3.403792     0.450309    -2.559162 
 H     2.882460     4.034938    -3.522081 
 H     2.693973     4.665102    -1.893372 
 H     4.265818     4.104767    -2.438663 
 
[Pt(C6Cl5)4]− 
Pt    -0.001629     0.000411     0.038159 
 C    -2.026501     0.660011     0.007064 
 C     0.659570     2.024783    -0.004105 

 C     2.023116    -0.659282     0.069961 
 C    -0.662650    -2.023482     0.077930 
 C    -2.580669     1.430327     1.031057 
 C    -3.901665     1.873923     1.028872 
 C    -4.734542     1.542236    -0.032078 
 C    -4.229340     0.774500    -1.073753 
 C    -2.901174     0.354861    -1.037257 
Cl    -1.598956     1.848226     2.400978 
Cl    -4.520990     2.828358     2.331667 
Cl    -6.377920     2.077077    -0.055759 
Cl    -5.257846     0.356197    -2.399872 
Cl    -2.319466    -0.575981    -2.383243 
 C     0.386539     2.881691    -1.071728 
 C     0.807883     4.209126    -1.117885 
 C     1.543922     4.732043    -0.062311 
 C     1.843053     3.916846     1.022001 
 C     1.399197     2.596025     1.033038 
Cl    -0.501842     2.276835    -2.435746 
Cl     0.430806     5.215009    -2.473695 
Cl     2.080054     6.374777    -0.097439 
Cl     2.758476     4.558260     2.342196 
Cl     1.776797     1.637273     2.430670 
 C     2.560138    -1.382534     1.136731 
 C     3.880753    -1.825396     1.176327 
 C     4.731302    -1.542398     0.115148 
 C     4.243384    -0.823115    -0.968526 
 C     2.915068    -0.402183    -0.972661 
Cl     1.555889    -1.739053     2.507431 
Cl     4.478444    -2.719509     2.531109 
Cl     6.374381    -2.077578     0.142597 
Cl     5.293388    -0.466466    -2.295904 
Cl     2.355863     0.465714    -2.369796 
 C    -1.419058    -2.547468     1.127540 
 C    -1.864269    -3.867296     1.168485 
 C    -1.548522    -4.730092     0.126707 
 C    -0.794793    -4.255321    -0.939149 
 C    -0.372938    -2.927399    -0.945860 
Cl    -1.817536    -1.526985     2.474837 
Cl    -2.801470    -4.448445     2.501043 
Cl    -2.085612    -6.372698     0.156321 
Cl    -0.396293    -5.321112    -2.242084 
Cl     0.538486    -2.384423    -2.320599 
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7. EPR studies 

7.1. Experimental details 

The Electron Paramagnetic Resonance (EPR) spectra were measured in an Elexys 

E580E from Bruker. The modulation amplitude was currently 0.4 mT and the 

measuring temperature was in the 10 K to 80 K range. A liquid helium refrigerated 

Oxford CF900 continuous flow cryostat was employed for measurements at low 

temperatures. The temperature stability was better than 0.1 K.  

Powdered polycrystalline samples of complex 3 were introduced in a quartz tube. In 

that case a preferential orientation was observed (see below) as a consequence of strong 

anisotropy of the gyromagnetic tensor. For obtaining randomly orientation spectra, the 

polycrystalline samples were dispersed in n-hexane and they were cooled down in 

absence of magnetic field to avoid preferential orientation in the field. However, 

orientation biased spectra let us to improve the resolution of the low field feature (see 

below). 

 

7.2. Results and Analysis of the spectra 

When a powdered polycrystalline sample is used for measuring the EPR spectra at 

low temperature no reproducible data were obtained. This behaviour is illustrated in 

figure S4 where the spectrum measured at 30 K after cooling the sample in absence of 

magnetic field and that recorded immediately, after the magnetic field reached a value 

of 1.4 T are shown. The changes observed in the spectrum are consequence of the bias 

of the orientation induced by the magnetic field that trend to orient the crystallites with 

the principal direction of the g tensor corresponding to the highest g-value parallel to 

the applied magnetic field. 

To avoid this effect polycrystalline samples were dispersed in n-hexane and cooled 

down in absence of magnetic field. In this way complex 3 crystallites are immobilized 

in frozen n-hexane and then reproducible EPR spectra were obtained. Red trace in 

figure S5 show the EPR spectrum of a polycrystalline sample of complex 3 dispersed in 

n-hexane measured a 16 K. 
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(a)

200 400 600

MAGNETIC FIELD  / mT

(b)

 
Fig. S4 EPR spectra of a polycrystalline sample of complex 3 measured a 30 K. In all the 

case the magnetic field strength increases as the measurement is recorded. (a) Initial spectrum 
after cooling down the sample in zero magnetic field. (b) Spectrum measured in the same 
conditions after taking the former spectrum; the magnetic field reached a value of 1.4 T. 

 

100 300 500 700
MAGNETIC FIELD  /  mT  

Fig. S5 Red trace show the EPR spectrum of a polycrystalline sample of complex 3 
dispersed in n-hexane measured a 16 K. Blue trace represents the simulated spectrum 
calculated with EasySpin program. 
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The EPR spectra shown above correspond to an S = ½ entity with a markedly 

orthorhombic g-tensor. Besides the low field feature, corresponding to the contribution 

of crystallites oriented with their principal axis of the g-tensor associated to the highest 

principal g-value close to the magnetic field direction, shows a complex structure (see 

Fig. S6). It consists of eleven equally spaces (about 16 mT) with relative intensities 

following the sequence 1:2:3:4:5:6:5:4:3:2:1. They are marked by sticks. Besides, some 

weaker signals are observed in between, which are marked with stars. These last ones 

are more clearly resolved in the spectra of partially oriented samples and this last 

structure consists of two lines symmetrically distributed around the main lines with a 

splitting of about 9 mT among them. 

(a)

*************

16 mT

*

100 150 200 250 300
MAGNETIC FIELD  /  mT

(b)

 
Fig. S6 Detail of the low field feature region of the EPR spectra of complex 3 measured a 

16 K. (a) polycrystalline sample dispersed in n-hexane. (b) partially oriented polycrystalline 
sample after the application of a magnetic field of 1.4 T. 

 

Taking into account that iodine has a 100 % natural abundance isotope, 127I, with 

nuclear spin I = 5/2 and considering the platinum moiety structure (see figure 2) the 

main structure of the low field feature is associated to the hyperfine interaction with two 

equivalent iodine nuclei. On the other hand 195Pt is the only natural isotope of platinum 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014



S12 

(33.8 % natural abundance) with a non-null nuclear spin (I = ½). Therefore, the star 

marked signals in Fig. S6 could be associated to the hyperfine interaction with 195Pt 

nuclei. 

Although some structure can be detected in the two high field features, the lack of 

resolution prevents us to make any definitive assignation. In any case, the effective 

interaction with the 127I for these orientations is sensibly lower and likely the same 

happens with the 195Pt hyperfine coupling. This lack of information prevents us a 

complete determination of all relevant hyperfine interaction parameters.  

We have simulated some spectra with the help of EasySpin program13 introducing 

some additional approximations in the description of the hyperfine interactions with the 
127I and 195Pt nuclei. Firstly, we have assumed that the principal axes of all hyperfine 

tensors coincide with the principal axes of the g-tensors as it is suggested by the 

structure of the platinum moiety (see Fig. 2). Secondly, different values of the principal 

values of the hyperfine coupling tensor, low enough to keep the total width of the 

highest field features of the spectra, have been taken. Blue trace in figure S5 represents 

the calculated spectra with the following parameters. 

g1 = 1.069 g2 = 1.280 g3 = 3.612 

A1(127I) = 10 MHz A2(127I) = 10 MHz A3(127I) = 802 MHz 

A1(195Pt) = 125 

MHz 

A2(195Pt) = 125 

MHz 

A3(195Pt) = 500 

MHz 

 

Note that in this stage the values of A1(127I), A2(127I), A1(195Pt) and A2(195Pt) 

parameters are actually not determined and the former figures have to be read as a upper 

bound of their actual values.  

 

8. Magnetic Measurements 

 

8.1. Experimental details 

Magnetic measurements were collected from a fine powdered polycrystalline 

samples, in a Quantum Design MPMS SQUID magnetometer, with the RSO high 

sensitivity option. The magnetometer was calibrated using standard palladium and 

dysprosium oxide reference samples supplied by Quantum Design. The accuracy of the 

measurements is better than 1%. The susceptibility data, χ(T), was taken from 1.8 to 
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280 K, with an applied d.c. external field of 1 kOe. Isothermal dc magnetization curves, 

M(µ0H), at T = 1.8 K were taken in the magnetic field range 0 < µ0H < 5 T. 

 

8.2. Results and Analysis of the Data 

The temperature dependence of the magnetic susceptibility of powdered 

polycrystalline samples of complex 3 is given in Fig. S7. It can be described by a Curie 

law, χ(T) = C/T + χ0, where T is the temperature, C is the Curie constant, which can be 

derivate from the EPR data (0.495 cm3·K·mol-1) and χ0 is a temperature–independent 

contribution. In that case a plot of the susceptibility, χ(T), as a function of the inverse of 

temperature should give a linear dependence as it is shown in the inset. Dashed lines in 

Fig. S7, which represent the calculated temperature dependence of magnetic 

susceptibility using this value of the Curie constant and χ0 = -1.2×10-3 cm3·K·mol-1, 

account fairly good for the observed behavior.  

The magnetization per formula unit, in Bohr magnetons, M/nNAµB, as a function of 

the reduced magnetic field, µBH/kBT, measured at 1.8 K for a polycrystalline sample of 

complex 3 is shown in Fig. S8. It shows a saturation trend corresponding to an S = ½ in 

keeping with a mononuclear low-spin d7 system. 
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Fig. S7 Temperature dependence of the molar susceptibility of complex 3 measured in a 

powdered sample between 1.8 and 270 K. Circles represents the experimental values and 
dashed line represents the evolution predicted by a Curie law (see text). The inset corresponds 
to a representation of the high temperature data (T > 80 K) as a function of the reciprocal 
temperature. 
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Fig. S8 Circles give the magnetization per formula unit of a polycrystalline sample of 

complex 3 as a function of the reduced field, µBH/kBT, measured at 1.8 K. Dashed line 
corresponds to the predicted evolution using a Brillouin function considering an isotropic g-
factor (black) and taking into account the anisotropy of the g-tensor (red). 

 

If the g-tensor anisotropy is neglected, the dependence of the magnetization as a 

function of the reduced field is given by 









⋅⋅=

Tk
HgSBgS

nN
M

B

B
S

BA

µ
µ

 

where BS is the Brillouin function.14 

Black dashed line in Fig. S8 represents the best fit of the former expression (with S = 

½) to the experimental data obtaining by varying the g-factor. It corresponds to g = 

2.228, giving a Curie constant value C = 0.466 cm3·K·mol-1. The disagreement of this 

value with the former quoted one, which explains the temperature dependence of the 

magnetic susceptibility, together with the failure in describing the whole dependence of 

the of the magnetization with the magnetic field point out that the g-anisotropy has to be 

taken into account. 

Red dashed line in Fig. S8 corresponds to the evolution of the magnetization as a 

function of the reduced magnetic field calculated with an anisotropic g-tensor with its 

principal values derived from the EPR data following the procedure detailed by 

Bartolomé et al.15 It fits fairly well to the experimental data. 
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9. X-Ray Crystal Structure Determination of Complexes 2 and 3. 

Crystals suitable for X-ray diffraction analysis were obtained from dichloromethane 

/ diethyl ether (2) or dichloromethane / pentane (3) solvent system. The most relevant 

crystal and refinement data are collected in Tables S1 and S2. 

In both cases, diffraction data were recorded on an Oxford Diffraction Xcalibur 

Nova (Agilent) single crystal diffractometer, using Cu-Kα radiation (λ= 1.5418 Å). 

Images were collected at a 63 mm fixed crystal-detector distance, using the oscillation 

method, with 1º oscillation and variable exposure time per image (5 – 15) and (30 – 60) 

s respectively. Data collection strategy was calculated with the program CrysAlis Pro 

CCD.16  Data reduction and cell refinement was performed with the program CrysAlis 

Pro RED.16 An empirical absorption correction was applied using the SCALE3 

ABSPACK algorithm as implemented in the program CrysAlis Pro RED.16 

The software package WINGX17 was used for space group determination, structure 

solution and refinement. The structures of the complexes were solved by direct methods 

using SIR2004.18 

In the crystal of complex 2 a C4H10O solvent molecule per unit formula of the 

complex is present. Isotropic least-squares refinement on F2 using SHELXL9719 was 

performed. During the final stages of the refinements, all the positional parameters and 

the anisotropic temperature factors of all the non-H atoms were refined. The H atoms 

were geometrically placed riding on their parent atoms with isotropic displacement 

parameters set to 1.2 times the Ueq of the atoms to which they are attached (1.5 for 

methyl groups). The maximun residual electron density is located near to heavy atoms. 

The function minimized was ([ΣwFo
2 - Fc

2)/Σw(Fo
2)]

1/2
 where w = 1/[σ2(Fo

2) + 

(aP)2 + bP ] (a = 0.0879 and b = 0.0 for 2 and a = 0.0758 and b = 4.9860 for 3 ) from 

counting statistics and P = (Max (Fo
2, 0) + 2Fc

2)/3. 

Atomic scattering factors were taken from the International Tables for X-Ray 

Crystallography International.20  
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9.1 X-Ray Crystal Structure Determination of Complexes 2 and 3.  S15 

. 

 
Fig. S9 ORTEP-type view of complex 2. Thermal ellipsoids are drawn at 30% probability level. 

The molecule has crystallographically imposed twofold symmetry with the I1-Pt1-I2 and the 

oxygen atoms of the ether of solvation (not shown in this figure) located in the twofold axis. 

Selected bond lengths (Å): Pt1–C1: 2.024(7); Pt1–I1: 2.5948(9); Pt1–I2: 2.5974(7); C1–N1: 

1.373(10); C1–N2: 1.354(11); N1–C2: 1.383(11); N2–C3: 1.401(11); C2–C3: 1.337(15). 

 

9.2 Crystal data and structure refinement for compound 2. 

Table S1. Crystal data and structure refinement for complex 2. 
Identification code  orw335 
Empirical formula  C58 H82 I2 N4 O Pt 
Formula weight  1300.17 
Temperature  150(2) K 
Wavelength  1.54180 Å 
Crystal system  Orthorhombic 
Space group  P 2 21 21 
Unit cell dimensions a = 10.6105(2) Å α= 90°. 
 b = 13.0106(2) Å β= 90°. 
 c = 20.7461(4) Å γ = 90°. 
Volume 2863.98(9) Å3 
Z 2 
Density (calculated) 1.508 Mg/m3 
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Absorption coefficient 13.343 mm-1 
F(000) 1300 
Crystal size 0.193 x 0.123 x 0.052 mm3 
Theta range for data collection 4.01 to 74.23°. 
Index ranges -12<=h<=9, -16<=k<=15, -25<=l<=11 
Reflections collected 6821 
Independent reflections 4885 [R(int) = 0.0699] 
Completeness to theta = 74.23° 96.3 %  
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 4885 / 0 / 309 
Goodness-of-fit on F2 1.026 
Final R indices [I>2sigma(I)] R1 = 0.0537, wR2 = 0.1366 
R indices (all data) R1 = 0.0645, wR2 = 0.1516 
Absolute structure parameter -0.006(13) 
Largest diff. peak and hole 2.721 and -2.256 e.Å-3 

 

9.3 Crystal data and structure refinement for compound 3. 

 

Table S2. Crystal data and structure refinement for complex 3. 
Identification code  orw337 
Empirical formula  C86 H84 B F24 I2 N4 Pt 
Formula weight  2089.27 
Temperature  100(2) K 
Wavelength  1.54180 Å 
Crystal system  Monoclinic 
Space group  P 2/n 
Unit cell dimensions a = 19.6292(2) Å α= 90°. 
 b = 21.8184(2) Å β= 94.328(1)°. 
 c = 20.7055(2) Å γ = 90°. 
Volume 8842.42(15) Å3 
Z 4 
Density (calculated) 1.569 Mg/m3 
Absorption coefficient 9.286 mm-1 
F(000) 4132 
Crystal size 0.087 x 0.077 x 0.028 mm3 
Theta range for data collection 2.95 to 74.66°. 
Index ranges -22<=h<=18, -25<=k<=26, -25<=l<=24 
Reflections collected 37621 
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Independent reflections 17385 [R(int) = 0.0391] 
Completeness to theta = 67.00° 99.2 %  
Absorption correction Semi-empirical from equivalents 
Max. and min. transmission 1.00000 and 0.52531 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 17385 / 0 / 1081 
Goodness-of-fit on F2 1.029 
Final R indices [I>2sigma(I)] R1 = 0.0452, wR2 = 0.1212 
R indices (all data) R1 = 0.0542, wR2 = 0.1311 
Largest diff. peak and hole 2.214 and -1.900 e.Å-3 
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