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Experimental section:  
 
General considerations:  

All reactions were carried out under an atmosphere of dry argon using standard Schlenk 
techniques. The solvents and triethylamine were dried according to standard methods (THF, 
diethyl ether and triethylamine: distillation from Na/benzophenone; toluene, pentane: 
distillation from Na; chloroform, dimethyl sulfoxide: storage over molecular sieves 3Å). 
Sn(PyS)2 (III),[1] Sn(PyS)2Cl2 (IV),[2] Sn(PyS)4 (V),[1] Sn(PyS)2Ph2 (VI),[3] 
[Pd(PyS)2(PPh3)2]

[4], SnCl2(dioxane)[5] and [PdCl2(PPh3)2]
[6] were prepared following 

literature methods; all other chemicals were commercially available and used as received. A 
“Polytherm A” microscope with heating function (Wagner&Munz, Munich, Germany) was 
used for the determination of the melting points; they are not corrected. Elemental analyses 
were carried out with a “Vario Micro Cube” analyser (Elementar, Hanau, Germany). 1H, 13C, 
31P and 119Sn NMR spectra were recorded on a “Bruker DPX 400” spectrometer or on a 
“Bruker AVANCE 500” spectrometer in CDCl3, D6-DMSO or CD2Cl2. Chemical shifts are 
given in ppm. The spectra are referenced against internal SiMe4 (1H, 13C), external 85% 
H3PO4 (

31P) or external SnMe4 (
119Sn). 119Sn MAS NMR spectra were recorded on a “Bruker 

Avance 400 WB” spectrometer (using a 4 mm ZrO2 spinner) and referenced against external 
SnO2 (-603 ppm). Single-crystal X-ray diffraction data were collected on a Stoe IPDS-2/2T 
diffractometer using graphite monochromated Mo-Kα radiation (λ = 0.71073 Å). Crystals 
were selected under an inert oil and mounted on a glass capillary which was coated with a 
thin layer of silicone grease. The structures were solved by direct methods using SHELXS-97 
and refined anisotropically against |F2| in a full-matrix lesast-squares refinement with the 
SHELXL-97 program.[7] Hydrogen atoms were refined isotropically in idealized positions 
(riding model). 119Sn Mössbauer spectra were recorded at 78 K with a CaSnO3 source. 
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Syntheses of compound 1: 

Route A: synthesis out of Sn(PyS)2 (III) and [PdCl2(PPh3)2] 
At room temperature solid [PdCl2(PPh3)2] (100 mg, 136 µmol) was added to a stirred solution 
of Sn(PyS)2 (46 mg, 136 µmol) in THF (1 mL). The colour of the solution changed 
immediately to red. After slow vapour diffusion of diethyl ether into the solution (over a 
period of 5 d), 79 mg (101 µmol, 78%) of the product 1 were obtained as red crystals, which 
were separated by decantation, washed with a mixture of THF/diethyl ether (1:1, 1 mL) and 
dried in vacuo. 
 
Route B: synthesis out of Sn(PyS)2Cl2 (IV) and [Pd(PPh3)4] 
At room temperature [Pd(PPh3)4] (400 mg, 346 µmol) was stirred in THF (3 mL) and solid 
Sn(PyS)2Cl2 (IV) (148 mg, 346 µmol) was added, whereupon the reactants dissolved to afford 
a red solution. Vapour diffusion of diethyl ether into the solution afforded compound 1 as red 
crystals, which were separated by decantation after 5 d, washed with a THF/diethyl ether 
mixture (1:1, 1 mL) and dried under vacuum. Yield: 212 mg (273 µmol, 79%). 
 
Route C: synthesis out of SnCl2(dioxane) and [Pd(PyS)2(PPh3)2] 
At room temperature [Pd(PyS)2(PPh3)2] (60 mg, 71 µmol) was stirred in THF (2 mL) and 
solid SnCl2(dioxane) (20 mg, 71 µmol) was added, whereupon a red solution formed. Vapour 
diffusion of diethyl ether into this solution afforded red crystals after a few days. The 
supernatant was decanted off and the product was washed with a THF/diethyl ether mixture 
(1:1, 1 mL) and briefly dried under vacuum. Yield: 41 mg (53 µmol, 75%). 
 
Route D: synthesis out of [PdCl(SnCl3)(PPh3)2] (2) 
At room temperature [PdCl(SnCl3)(PPh3)2] (63 mg, 56 µmol) and H(PyS) (13 mg, 115 µmol) 
were stirred in THF (3 mL). Upon addition of triethylamine (21 µl, 150 µmol) via mycro 
syringe and stirring for a few hours the initially yellow suspension turned into a red solution 
and a colourless precipitate (of Et3NHCl). Thereafter, the mixture was filtered and diethyl 
ether was allowed to enter the filtrate by slow vapour diffusion to afford 11 mg (14 µmol, 
25%) of the red crystalline product. 
  
Analyses for compound 1: 
m.p. not observed (decomposition >280°C)  
C/H/N/S microanalysis calcd (%) for C28H23Cl2N2PPdS2Sn: C 43.19, H 2.98, N 3.60, S 8.23; 
found: C 42.92, H 3.01, N 3.49, S 8.16 
1H NMR (CDCl3): δ 7.04 (m, 2H, N-CH-CH), 7.39 (m, 2H, N-CH-CH-CH), 7.56 (d, 3

J(1H-
1H)=8.0 Hz, 2H, N-CH-CH-CH-CH), 8.59 (d, 3

J(1H-1H)=5.4 Hz, 2H, N-CH), 7.43-7.53 (mm, 
9H, Ph), 7.60-7.72 (m, 6H, Ph) 
13C{1H} NMR (CDCl3): δ 118.2 (C-5, PyS), 125.2 (C-3, PyS), 128.4 (d, 3

J(13C-31P)=11 Hz, 
Phmeta), 129.6 (d, 1

J(13C-31P)=41 Hz, Phipso), 130.9 (Phpara), 134.7 (d, 2
J(13C-31P)=12 Hz, 

Phortho), 137.7 (C-6, PyS), 145.5 (C-4, PyS), 158.2 (C-2, PyS) 
31P{1H} NMR (CDCl3): δ 26.3 (satellites: d, 2J(31P-119/117Sn): 4311 Hz and 4125 Hz) 
119Sn{1H} NMR (CDCl3): δ -121.6 (d, 2J(119Sn-31P) = 4315 Hz) 
119Sn MAS NMR: δiso -108.8 
119Sn Mössbauer: IS = 1.63(1) mm/s; QS = 1.67(1) mm/s 
Crystallisation of compound 1 along the above synthesis procedures, i.e., vapour diffusion of 
diethyl ether into a THF solution of 1, gave rise to crystals of “modification a” (Table SI2). In 
further experiments we encountered different crystalline varieties of 1, i.e., “modification b” 
of compound 1 was obtained by slow evaporation of a dichloromethane/ethanol solution of 1 
at room temperature, and crystals of the chloroform solvate 1·(CHCl3)2 were obtained from a 
chloroform solution of 1 at 6°C. 
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Synthesis of compound 2: 
In a Schlenk tube SnCl2(dioxane) (112 mg, 403µmol) and [PdCl2(PPh3)2] (300 mg, 403 µmol) 
were layered with chloroform (10 mL). Yellow crystals formed upon storage for about one 
week. The solution was removed by decantation and the crude product was washed with 
chloroform (2 mL) to remove remaining starting materials. After drying briefly under vacuum 
257 mg (227 µmol, 56%) of compound 2 were obtained. 
C/H microanalysis calcd (%) for C36H30Cl4P2PdSn • 2CHCl3: C 40.38, H 2.85; found: C 
38.17, H 2.74. Traces of residual [PdCl2(PPh3)2] or loss of chloroform after sample 
preparation (or a combination of both) could account for the somewhat lower C and H 
contents found. 
This compound appears to be insoluble in common organic solvents (such as chloroform, 
THF, toluene, dichloromethane, DMSO), therefore solution NMR data (neither 1H nor 31P) 
had not been obtained. 
 
Synthesis of compound 3: 

At room temperature a suspension of [Pd(PPh3)4] (655 mg, 0.57 mmol) in THF (8.5 mL) was 
slowly added to a stirred solution of of Sn(PyS)4 (V) (317 mg, 0.57 mmol) in THF (8.5 mL), 
whereupon a red solution was obtained. Slow vapour diffusion of diethyl ether into this 
solution afforded the product as orange crystals. After 6 d, the product was isolated by 
decantation, washed with diethyl ether (2 mL) and dried in vacuo. Yield: 385 mg (0.41 mmol, 
73%). The product crystallises as THF solvate Ph3PPd(µ-PyS)2Sn(PyS)2·THF, as found by 
single-crystal X-ray diffraction analysis. This solvent of crystallisation was removed by 
drying in vacuo, and the results of the microanalysis are consistent with the values calculated 
for the solvent free form of compound 3, thus the yield reported is based on the molar mass 
without solvent. This compound has only poor solubility in common organic solvents. 
C/H/N/S microanalysis calcd (%) for C38H31N4PPdS4Sn: C 49.18, H 3.37, N 6.04, S 13,82; 
found: C 49.27, H 3.39, N 5.93, S 13.70 
1H NMR ((D3C)2SO): δ 6.93 (m, 2H, Aryl), 7.04-7.70 (m, 20H, Aryl) 
31P{1H} NMR ((D3C)2SO): δ 25.8 (satellites: d, 2J(31P-119/117Sn): 4598 Hz and 4351 Hz) 
119Sn Mössbauer: IS = 2.05(1); QS = 3.27(1) 
 
Synthesis of compound 4: 

To a mixture of solid Sn(PyS)2Ph2 (VI) (218 mg, 0.44 mmol) and solid [Pd(PPh3)4] (510 mg, 
0.44 mmol) THF (4 mL) was added and the suspension was stirred while it was slightly 
warmed (40-50°C) to afford a clear solution. After cooling to room temperature, diethyl ether 
was allowed to slowly enter the solution (vapour diffusion). Yellow crystals formed within a 
few days, which were isolated by decantation, washed with a mixture of THF/diethyl ether 
(1:1, 1 mL) and dried in vacuo. Yield: 290 mg (0.34 mmol, 76%). 
m.p. not observed (decomposition 220°C)  
C/H/N/S microanalysis calcd (%) for C40H33N2PPdS2Sn: C 55.74, H 3.86, N 3.25, S 7.44; 
found: C 55.88, H 3.86, N 3.18, S 7.47 
1H NMR (CDCl3): δ 6.54 (m, 2H, N-CH-CH), 7.10 (m, 2H, N-CH-CH-CH), 7.36 (d, 3

J(1H-
1H)=8.3 Hz, 2H, N-CH-CH-CH-CH), 7.23-7.29 (m, 6H, Ph), 7.42 (m, 12H, Ph), 7.65 (d, 
3
J(1H-1H) = 5.0 Hz, 2H, N-CH), 7.69-7.74 (m, 7H, Ph) 

13C{1H} NMR (CDCl3): δ 116.5 (C-5, PyS), 126.2 (C-3, PyS), 127.9 (Sn-Phpara), 128.2 (d, 
3
J(13C-31P)=9 Hz, P-Phmeta) 128.2 (s, P-Phpara), 129.9 (Sn-Phmeta), 131.7 (d, 1

J(13C-31P) = 35 
Hz, P-Phipso), 134.8 (d, 2

J(13C-31P) = 12 Hz, P-Phortho), 135.8 (C-6, PyS), 136.1 (Sn-Phortho), 
145.4 (C-4, PyS), 150.0 (Sn-Phipso), 165.2 (C-2, PyS) 
31P{1H} NMR (CDCl3): δ 22.3 (satellites: d, 2J(31P-119/117Sn) = 2677 Hz and 2550 Hz) 
119Sn{1H} NMR (CDCl3): δ 1.4 (d, 2J(119Sn-31P) = 2677 Hz) 
119Sn Mössbauer: IS = 1.54(1); QS = 2.86(1) 
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Synthesis of compound 5: 

At room temperature THF (52 mL) was added to a mixture of solid Sn(PyS)4 (V) (103 mg, 
0.18 mmol) and solid [Pd(PPh3)4] (536 mg, 0.46 mmol). The suspension was stirred for about 
10 s to afford a red solution, whereupon stirring was stopped and the solution was stored 
undisturbed. The product crystallised within one day (orange crystals), whereupon the 
supernatant was decanted off and the solid was washed with THF (2 mL) and dried under 
vacuum. Yield: 197 mg (0.14 mmol, 77%). As shown by single-crystal X-ray diffraction, 
compound 5 crystallises as the THF solvate Ph3PPd(µ-PyS)2Sn(µ-PyS)2PdPPh3·2(THF). The 
results of the microanalysis are consistent with a composition of one THF molecule per 
molecule of 5, thus it appears that one of the two THF molecules is lost upon drying. The 
yield reported is therefore based on the composition 5·THF. 
C/H/N/S microanalysis calcd (%) for C60H54N4OP2Pd2S4Sn: C 52.65, H 3.98, N 4,09, S 9.37; 
found: C 52.55, H 4.25, N 3.84, S 9.31 
1H NMR (CD2Cl2): δ 6.65 (m, 4H, Aryl), 7.19 (m, 4H, Aryl), 7.26-7.54 (m, 24H, Aryl), 7.63-
7.70 (m, 10H, Aryl) 9.04 (d, 3J(1H-1H)=5.4 Hz, 4H, Aryl) 
31P{1H} NMR (CD2Cl2): δ 23.9 
31P CP/MAS NMR: δ 27.2 (s, satellites: d, 2J(31P-119/117Sn): 2884 Hz, 119/117Sn not resolved) 
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119
Sn Mössbauer spectroscopy: 

A Ca119mSnO3 source was available for the 119Sn Mössbauer spectroscopic investigation. The 
sample was placed within a PMMA container (2 cm diameter) at a thickness of about 10 mg 
Sn/cm2 (if necessary, the sample was diluted with quartz powder). A palladium foil of 0.05 
mm thickness was used to reduce the tin K X-rays concurrently emitted by this source. The 
measurement was conducted in the usual transmission geometry at 78 K. Fitting of the spectra 
was performed with the Normos-90 program system.[8] In addition to the spectra of 
compounds 1, 3, 4 and 5 (Figures SI1-SI4) we have recorded the 119Sn Mössbauer spectrum 
of starting material III (Sn(PyS)2) (Figure SI5) and have confirmed the 119Sn Mössbauer 
literature data reported for starting materials IV (Sn(PyS)2Cl2) and V (Sn(PyS)4). 
 
 
Table SI1: 119Sn Mössbauer fitting parameters for compounds 1, 3·(THF), 4, 5·(THF)2 and 
III. (For compound III the fit was constrained to the same signal area for the two sites, and 
the line widths were kept fixed to the values reported in the table.) 
 
compound δ (mm s–1) ∆EQ (mm s–1) Γ (mm s–1) Signal area 
1 1.63(1) 1.67(1) 0.88(2) 100% 
3·(THF) 1.81(1) 2.00(1) 1.05(1) 100% 
4 1.54(1) 2.86(1) 0.85(1) 100% 
5·(THF)2 2.05(1) 3.27(1) 0.85(1) 100% 
III 3.17(1) 1.91(1) 0.85 39% 

3.15(1) 1.23(1) 0.85 39% 
0.35(1) 0.72(2) 0.9 22% 

 
 
 

 
 
Figure SI1: 119Sn Mössbauer spectrum of compound 1. 
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Figure SI2: 119Sn Mössbauer spectrum of compound 3·(THF). We expect the rather broad line 
width to arise from the disorder in the crystal structure of this compound. One of the dangling 
PyS ligands is disordered over two sites, thus the N atom of this ligand in its two alternative 
positions can coordinate the tin atom from a distance of 2.86 Å and 2.95 Å. Furthermore, the 
crystal structure contains solvent of crystallisation (THF), and partial loss of solvent during 
sample preparation might have contributed further to the enhanced line width. 
 

 
 
Figure SI3: 119Sn Mössbauer spectrum of compound 4. 
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Figure SI4: 119Sn Mössbauer spectrum of compound 5·(THF)2. 
 

 
 
Figure SI5: 119Sn Mössbauer spectrum of compound III. As shown by X-ray crystallography 
and 119Sn solid state NMR spectroscopy[5] this solid contains two independent Sn sites in 1:1 
ratio. This has been considered for the fitting of the Mössbauer spectrum. Furthermore, the 
sample (which was already aged) contained oxidation products (i.e., tin(IV) compounds). 
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Table SI2: Parameters of data collection and crystal structure refinement of compounds 1 
(two modifications), 1·(CHCl3)2 and 4. 
 
 1 (modification a) 1 (modification b) 1�(CHCl3)2 4 

Empirical formula C28H23Cl2N2PPdS2S
n 

C28H23Cl2N2PPdS2S
n 

C30H25Cl8N2PPdS2S
n 

C40H33N2PPdS2Sn 

Formula weight 778.56 778.56 1017.30 861.86 
T (K) 200(2) 200(2) 200(2) 150(2) 
λ (Å) 0.71073    
Crystal system Triclinic Triclinic Monoclinic Monoclinic 
Space group P-1 P-1 C2/c P21/c 
Unit cell dimens.     
a (Å) 8.7479(4) 11.9426(4) 36.1869(14) 16.3741(5) 
b (Å) 11.8756(5) 11.9476(4) 10.7163(5) 9.4293(2) 
c (Å) 15.2144(6) 12.0757(4) 22.1382(9) 23.7358(7) 
α (°) 96.721(3) 82.183(3) 90 90 
β (°) 93.528(3) 75.922(3) 119.940(3) 104.305(2) 
γ (°) 107.858(3) 60.174(3) 90 90 
V (Å3) 1486.12(11) 1449.67(8) 7439.3(5) 3551.09(17) 
Z / Dc (g/cm

3) 2 / 1.74 2 / 1.78 8 / 1.82 4 / 1.61 
µ (mm−1) 1.8 1.9 1.9 1.4 
F(000) 764 764 3984 1720 
Crystal size (mm) 0.45×0.40×0.30 0.30×0.25×0.15 0.25×0.20×0.15 0.35×0.25×0.20 
θ range (°) 2.46-32.00 1.74-32.00 2.01-32.00 1.91-32.00 
Reflns collected 29645 32803 62249 47294 
Unique reflns/Rint 10254 / 0.0178 10015 / 0.0602 12857 / 0.0415 12310 / 0.0531 
Completeness to θmax 99.4% 99.6% 99.7% 99.8% 
Refinement Full matrix least-

squares on F2 
   

Data / restraints / 
parameters 

10254 / 0 / 334 10015 / 0 / 335 12857 / 30 / 426 12310 / 0 / 424 

Goodness-of-fit on F2 1.286 1.067 1.083 1.056 
R1 / wR2 [I > 2σ(I)] 0.0235 / 0.0569 0.0343 / 0.0849 0.0321 / 0.0806 0.0294 / 0.0694 
R1 / wR2 (all data) 0.0255 / 0.0575 0.0441 / 0.0894 0.0381 / 0.0834 0.0372 / 0.0720 
Largest diff. peak and 
hole, eÅ−3 

0.485 / -0.699 1.041 / -1.293 0.796 / -1.111 0.909 / -1.203 
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Table SI3: Parameters of data collection and crystal structure refinement of compounds 

3•(THF), 5•(THF)2, 2·(CHCl3)2 and [Pd(PyS)2(PPh3)2]. 
 
 3�(THF) 5�(THF)2 2�(CHCl3)2 [Pd(PyS)2(PPh3)2] 

Empirical formula C42H39N4OPPdS4Sn C64H62N4O2P2Pd2S4Sn C38H32Cl10P2PdSn C46H38N2P2PdS2 
Formula weight 1000.07 1440.85 1130.17 851.24 
T (K) 150(2) 200(2) 200(2) 200(2) 
λ (Å)     
Crystal system Triclinic Triclinic Monoclinic Monoclinic 
Space group P-1 P-1 P21/n P21/n 
Unit cell dimens.     
a (Å) 8.9822(3) 13.8400(6) 11.8853(2) 9.9959(8) 
b (Å) 10.3340(4) 14.3813(6) 16.0997(2) 15.2833(11) 
c (Å) 23.1347(8) 17.0641(7) 22.9151(4) 12.9857(10) 
α (°) 100.226(3) 71.399(3) 90 90 
β (°) 98.001(3) 75.459(3) 93.421(2) 97.233(7) 
γ (°) 96.521(3) 72.174(3) 90 90 
V (Å3) 2071.55(13) 3019.8(2) 4376.99(12) 1968.0(3) 
Z / Dc (g/cm

3) 2 / 1.60 2 / 1.59 8 / 1.72 2 / 1.44 
µ (mm−1) 1.3 1.2 1.7 0.7 
F(000) 1004 1452 2224 872 
Crystal size (mm) 0.17×0.15×0.05 0.30×0.22×0.08 0.40×0.30×0.20 0.40×0.30×0.25 
θ range (°) 2.44-30.00 2.46-30.00 1.55-30.00 2.43-27.00 
Reflns collected 64024 44439 79190 18390 
Unique reflns/Rint 12068 / 0.0593 17590 / 0.0310 12735 / 0.0298 4298 / 0.0756 
Completeness to θmax 99.8% 99.9% 99.7% 99.8% 
Refinement     
Data / restraints / 
parameters 

12068 / 10 / 513 17590 / 51 / 730 12735 / 12 / 508 4298 / 0 / 241 

Goodness-of-fit on F2 1.149 1.029 1.160 1.049 
R1 / wR2 [I > 2σ(I)] 0.0261 / 0.0562 0.0280 / 0.0669 0.0286 / 0.0692 0.0380 / 0.0676 
R1 / wR2 (all data) 0.0323 / 0.0580 0.0375 / 0.0705 0.0321 / 0.0707 0.0744 / 0.0770 
Largest diff. peak and 
hole, eÅ−3 

0.539 / -0.653 0.731 / -0.668 0.536 / -0.692 0.613 / -1.075 
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Figure SI6: Molecular structure of compound 2 in the crystal structure of 2·(CHCl3)2. 
Selected atoms are labelled, displacement ellipsoids show 50% probability, for clarity H 
atoms are omitted and PPh3 groups are simplified as stick model. 
 

 
Figure SI7: Molecular structure of [Pd(PyS)2(PPh3)2] in the crystal. Selected atoms are 
labelled, displacement ellipsoids show 50% probability, for clarity H atoms are omitted and 
PPh3 groups are simplified as stick model. The Pd atom is located on a centre of inversion, 
thus the asymmetric unit consists of ½ molecule.  
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The structures of 1, 3, 4 and 5 have been partly optimised at PBE[9] level of theory as 
implemented in ADF.[10] The X-ray coordinates of the atoms (from 1 (modification a, see 
Table SI2), 3·(THF), 4 and 5·(THF)2, respectively) have been kept constant while the 
hydrogen atoms have been relaxed. The optimisations have been carried out using scalar 
relativistic corrections,[11] applying Triple-Zeta polarised (TZP) basis set for the elements of 
the first and second row of the periodic table, and Triple-Zeta double polarised (TZ2P) basis 
set for the heavier elements.[12] (The Electron Localization Function, Figures SI9 and SI10, is 
visualised from the electron densities computed with ADF package at the level described 
above.) 
NBO analysis[13] has been carried out with Gaussian software package[14] for the partly 
optimised molecular structures of 1, 3, 4 and 5 (see below). The PBE[9] Functional and DZVP 
basis set[15] have been applied to obtain the natural charges of the system. Gauss view 5.0 
(from the Gaussian visualization package) was used to generate the diagrams shown in Figure 
SI8.  
 
Table SI4: Natural charges (NC) and valence shell electron configurations for Sn and Pd 
calculated for compounds 1, 3, 4 and 5. 
 
 NC(Sn) NC(Pd) Sn Pd 

   configuration s/p ratio configuration 
1 1.75 -0.60 5s(1.05) 5p(1.18) 5d(0.03) 

6p(0.01) 
0.89 5s(0.42) 4d(9.36) 5p(0.81) 

5d(0.02) 
3 1.67 -0.61 5s(1.11) 5p(1.18) 6s(0.01) 

5d(0.02) 6p(0.03) 
0.94 5s(0.38) 4d(9.37) 5p(0.85) 

5d(0.02) 
4 1.82 -0.57 5s(0.94) 5p(1.23) 6s(0.01) 

5d(0.01) 6p(0.02) 
0.76 5s(0.40) 4d(9.37) 5p(0.79) 

5d(0.02) 
5 1.80 -0.71 5s(1.09) 5p(1.10) 5d(0.01) 

6p(0.02) 
0.99 5s(0.40) 4d(9.41) 5p(0.88) 

6s(0.01) 5d(0.02) 
5s(0.40) 4d(9.41) 5p(0.89) 
6s(0.01) 5d(0.02) 

 

 
 
Figure SI8: NBOs of the Pd−Sn bonds in 1, 3, 4 and 5 depicted with a contour value of 0.05.  
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Figure SI9: Electron Localization Function (ELF) around the Pd−Sn bonds in 1, 3, 4 and 5 
depicted with a linear scale (red = 0.00, green = 0.50, blue = 1.00). The ELF representations 
consist of two planes each, which intersect in the Pd−Sn bond. One of the planes contains the 
Pd and Sn atom as well as a pyridine-2-thiolato N atom, the other plane contains the Pd and 
Sn atom as well as the Sn−X bond to one of the monodentate substituents (1, 3, 4) or to 
another pyridine N atom (5). 
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Figure SI10: Electron Localization Function (ELF) around the Pd−Sn bonds in 1, 3, 4 and 5 
depicted with a linear scale (red = 0.00, green = 0.50, blue = 1.00). These 2D diagrams were 
used to create Figure SI9. Each of the planes in the left column contains the Pd and Sn atom 
as well as a pyridine-2-thiolato N atom, the corresponding plane in the right column contains 
the Pd and Sn atom as well as the Sn−X bond to one of the monodentate substituents (1, 3, 4) 
or to another pyridine N atom (5). 
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