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Figure S1. 31P{1H} NMR spectrum (121 MHz) of [Cu(dppe)(MeCN)2BF4] (L1) in 

MeCN solution (a capillary with 8% H3PO4 added as the internal standard). 
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Figure S2. 31P{1H} NMR spectrum (121 MHz) of [Cu(dppbz)(MeCN)2BF4] (L2) in 

MeCN solution (a capillary with 8% H3PO4 added as the internal standard). 
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Figure S3. 31P{1H} NMR spectrum (121 MHz) of [Cu(dcpe)(MeCN)2BF4] (L3) in 

MeCN solution (a capillary with 8% H3PO4 added as the internal standard). 
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Figure S4. 31P{1H} NMR spectrum (121 MHz) of 1 in CD2Cl2 solution. The 

precursor Ni(pdt)(dppe) was observed at 54 ppm. 
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Figure S5. 1H NMR spectrum (300 MHz) of 1 in CD2Cl2 solution. 
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Figure S6. 31P{1H} NMR spectrum (121 MHz) of 2 in CD2Cl2 solution. 
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Figure S7. 1H NMR spectrum (300 MHz) of 2 in CD2Cl2 solution. 
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Figure S8. 31P{1H} NMR spectrum (121 MHz) of 3 in CD2Cl2 solution (a capillary 

with 8% H3PO4 added as the internal standard). 
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Figure S9. 1H NMR spectrum (300 MHz) of 3 in CD2Cl2 solution. 
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Figure S10 31P NMR spectra recorded for complex 1 in CD2Cl2 at various 

temperatures from 298 K to 213 K. 
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Figure S11 31P NMR spectra recorded for complex 3 in CD2Cl2 at various 

temperatures from 298 K to 213 K. 
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Figure S12. Cyclic voltammograms of (a) complex 1, (b) 2, and (c) 3 (1 mM) in 0.1 

M n-Bu4NPF6 in DCM. Conditions: 1 mM sample in CH2Cl2, 0.1 M Bu4NPF6; Scan 

rate: 200 mV s-1. Potentials vs. Fc+/0. 

 

 

 

 

 

 



14 

 

 

 

 

 

 

 

 

 

 

 

Figure S13. 31P{1H} NMR spectrum of complex [Ni(dppe)( μ-pdt)Ag]2(BF4)2 (a 

capillary with 8% H3PO4 added as the internal standard). 
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Figure S14. Structures (50% probability thermal ellipsoids) of Ni(dppe)2. For clarity, 

the four cyclohexyl groups bonded to phosphorus are drawn as lines and hydrogen 

atoms are omitted. 
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Figure S15. 1P{1H} NMR spectrum of Ni(dppe)2 in THF. 
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Figure S16. 1H NMR spectrum (300 MHz) of 1 with n-Bu4NBH4 in toluene-d8 

solution. 
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Table S1. Structural parameters of the [CuNi] complexes 

Complex 1 2 3 

Elemental formula C55H54P4S2BF4CuNi C59H54P4S2BF4CuNi  C55H78P4S2BF4CuNi  

Formula weight 1112.1 1160.1 1136.3 

Crystal system Triclinic Triclinic Triclinic 

Space group (no.) P1 (no. 2) P1 (no. 2)  P1 (no. 2) 

a/Å 12.202(5)  11.637(4)  11.618(3) 

b/Å 12.646(5) 14.059(5) 19.850(4) 

c/Å 19.879(8) 19.665(7) 26.753(5) 

/
。

 87.047(4)  87.551(3) 85.623(12) 

/
。

 81.675(4)  77.012(3) 88.579(15)  

/
。

 66.275(3)  83.794(3) 87.821(13) 

V/Å3 2778.6(19)  3116.0(190) 6145.6(2) 

Z 2  2  4 

Final R indices (all data) R1 = 0.0542,  

wR2 = 0.1472   

R1 = 0.0616,  

wR2 = 0.1504   

R1 = 0.0672,  

wR2 = 0.2034   
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Table S2. Crystal parameters of complex Ni(dppe)2. 

Complex Ni(dppe)2  

Elemental formula C52H48NiP4  

Formula weight 855.5 

Crystal system  Monoclinic 

Space group (no.)  P 21 / n 

a/Å 9.7754(10)                     

b/Å 20.995(2)                     

c/Å 21.283(2)                       

/
。

 90  

/
。
 91.9332(9)  

/
。
 90  

V/Å3 4365.5(7)  

Z 4  

Final R indices (all data) R1 = 0.0521, wR2 = 0.1644   
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Table S3. Crystal parameters of complex [Ni(dppe)( μ-pdt)Ag]2(BF4)2. 

Complex [Ni(dppe)(pdt)AgBF4]2  

Elemental formula C58H60Ni2Ag2P4S4B2F8  

Formula weight 1515.9 

Crystal system Monoclinic 

Space group (no.) C2 / c 

a/Å 33.906(2)  

b/Å 11.5072(6) 

c/Å 19.2841(10) 

/
。

 90  

/
。
 116.577(3)  

/
。
 90  

V/Å3 6728.9(7)  

Z 4  

Final R indices (all data) R1 = 0.0613, wR2 = 0.1346   
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Table S4. Selected bond distances (Å) and angles (deg) of Complex 1. 
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Table S5. Selected bond distances (Å) and angles (deg) of Complex
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Table S6. Selected bond distances (Å) and angles (deg) of Complex 3. 
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Table S7. Selected bond distances (Å) and angles (deg) of Complex 
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[Ni(dppe)( μ-pdt)Ag]2(BF4)2 
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Table S8. Optimized coordinates on DFT calculation of complex 3 

atom x y z 

Cu -1.387052 -0.200069 -0.24397 

Ni 1.63572 -0.158972 -0.700593 

S 0.272711 -1.96852 -0.835521 

S 0.073795 1.127313 -1.774444 

P 3.205713 -1.384687 0.42296 

P 3.097807 1.596098 -0.565061 

P -3.702462 -0.922222 -0.561821 

P -2.031682 0.897921 1.789488 

C -0.141353 0.299843 -3.415666 

H -0.776536 0.978082 -3.994331 

H 0.831439 0.275167 -3.917439 

C -0.775713 -1.088272 -3.386217 

H -0.910631 -1.41641 -4.427837 

H -1.773597 -1.015619 -2.94298 

C 0.019016 -2.173012 -2.662904 

H 1.004197 -2.305659 -3.122817 

H -0.50282 -3.130108 -2.762916 

C -3.762599 0.235114 2.086826 

H -3.615336 -0.695155 2.642195 

H -4.310196 0.907501 2.756335 

C -4.610395 -0.046451 0.82875 

H -4.970349 0.897521 0.408643 

H -5.502296 -0.616858 1.113184 

C 4.365746 -0.161018 1.221806 

H 3.853359 0.247697 2.098567 

H 5.280798 -0.653952 1.565359 

C 4.672895 0.951716 0.211857 

H 5.268231 0.554683 -0.616455 

H 5.25099 1.765074 0.660934 

C -4.728959 -0.479018 -2.078596 

H -4.321447 -1.131765 -2.864178 

C -6.243138 -0.756973 -1.973931 

H -6.430211 -1.801062 -1.70054 

H -6.673813 -0.140419 -1.173379 

C -6.963535 -0.435684 -3.295835 

H -6.618946 -1.134075 -4.071411 

H -8.039855 -0.607535 -3.180082 

C -6.697159 1.004834 -3.754082 

H -7.180482 1.191149 -4.719757 

H -7.15323 1.703127 -3.038003 

C -5.191334 1.289881 -3.848765 

H -5.016861 2.336071 -4.126003 
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H -4.755224 0.677463 -4.650812 

C -4.471168 0.975759 -2.52643 

H -4.833869 1.668597 -1.755009 

H -3.394114 1.155823 -2.622205 

C -4.102606 -2.74008 -0.277937 

H -5.19427 -2.819889 -0.175444 

C -3.662835 -3.60564 -1.478329 

H -2.584623 -3.469599 -1.636658 

H -4.163097 -3.277811 -2.396206 

C -3.954451 -5.097864 -1.244896 

H -5.041596 -5.249035 -1.19116 

H -3.602567 -5.67959 -2.10485 

C -3.306262 -5.605163 0.049629 

H -3.560552 -6.658272 0.214976 

H -2.212486 -5.557143 -0.048957 

C -3.744529 -4.75626 1.249741 

H -3.239731 -5.092358 2.163074 

H -4.82126 -4.896817 1.419462 

C -3.458322 -3.261171 1.025583 

H -2.373517 -3.096551 0.97814 

H -3.829834 -2.694794 1.886853 

C -2.870068 3.172218 0.306266 

H -2.329434 2.700389 -0.520894 

H -3.903523 2.803063 0.267052 

C -2.89156 4.699906 0.130553 

H -1.857842 5.064727 0.058235 

H -3.378649 4.956322 -0.817617 

C -3.597176 5.397701 1.301692 

H -3.553453 6.486104 1.180085 

H -4.662671 5.127624 1.295338 

C -2.980483 4.987207 2.645984 

H -3.528843 5.448731 3.47535 

H -1.949974 5.365051 2.704979 

C -2.963986 3.457537 2.823516 

H -4.000739 3.098444 2.874046 

H -2.49898 3.205655 3.782729 

C -2.233325 2.7674 1.653042 

H -1.196103 3.131013 1.635706 

C -1.286457 0.651008 3.502652 

H -2.044335 0.9878 4.224987 

C -0.011274 1.490252 3.72067 

H -0.202283 2.552719 3.542963 

H 0.74846 1.185291 2.987047 

C 0.541124 1.303999 5.144369 



28 

H 1.458997 1.892323 5.264057 

H -0.182179 1.711104 5.864463 

C 0.80459 -0.172541 5.466669 

H 1.626151 -0.5373 4.835591 

H 1.134885 -0.281953 6.506243 

C -0.438658 -1.035223 5.208994 

H -1.22021 -0.774748 5.936205 

H -0.204736 -2.09421 5.367651 

C -0.986777 -0.836849 3.78498 

H -1.883911 -1.452122 3.654705 

H -0.252848 -1.200571 3.053331 

C 4.282301 -2.298099 -0.75047 

C 4.062299 -2.182054 -2.12999 

H 3.229974 -1.582935 -2.486422 

C 4.895048 -2.840591 -3.037242 

H 4.71511 -2.747401 -4.104076 

C 5.952642 -3.621846 -2.571005 

H 6.599683 -4.136499 -3.274838 

C 6.175799 -3.748364 -1.196831 

H 6.994512 -4.361527 -0.832609 

C 5.344893 -3.093386 -0.289605 

H 5.515978 -3.212385 0.776527 

C 3.518597 1.628954 -3.330207 

H 2.994906 0.67903 -3.319161 

C 4.020751 2.13679 -4.528662 

H 3.89052 1.577285 -5.450165 

C 4.680184 3.367005 -4.542654 

H 5.067232 3.765677 -5.475467 

C 4.838603 4.087075 -3.356345 

H 5.349953 5.044871 -3.364707 

C 4.339893 3.580804 -2.15619 

H 4.461284 4.152399 -1.241355 

C 3.675407 2.344225 -2.134545 

C 3.072772 3.218878 1.771181 

H 3.796784 2.535057 2.20149 

C 2.655949 4.315367 2.52896 

H 3.056236 4.46112 3.527788 

C 1.744017 5.227807 1.99778 

H 1.431698 6.0886 2.581332 

C 1.244051 5.035666 0.707075 

H 0.545324 5.749967 0.282286 

C 1.648826 3.936727 -0.050653 

H 1.253005 3.795393 -1.050931 

C 2.578235 3.019892 0.472526 
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C 2.260107 -3.849107 1.357671 

H 2.056439 -4.059061 0.314364 

C 1.965695 -4.808315 2.325712 

H 1.538662 -5.759715 2.023428 

C 2.224887 -4.55256 3.673958 

H 2.001273 -5.304386 4.424762 

C 2.781821 -3.330485 4.051662 

H 2.997544 -3.126997 5.096128 

C 3.075545 -2.3642 3.087105 

H 3.519212 -1.428512 3.408544 

C 2.819236 -2.612846 1.729145 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


