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Figure S1. Stacking patterns of the TCNQ triads in the crystal structure. The blue and red 
triads are related by one set of screw axes along the a axis and two sets of glide planes 
parallel to the ab and ac planes, respectively. The [Co(terpy)2]2+ units and acetonitrile 
molecules are omitted for clarity.



Figure S2. Face index of a single crystal of [Co(terpy)2](TCNQ)3•CH3CN. The long 
direction of the thin needle crystals is along the stacking direction (a axis) of the TCNQ 
triads.



Table S1. Co-N bond distances (in Å) at different temperatures.
Temperature 100 K 130 K 150 K 180 K 190 K 300 K

Co1-N1 1.867(3) 1.862(4) 1.874(5) 1.862(6) 1.868(4) 1.878(5)

Co1-N3 1.980(4) 1.975(4) 1.981(5) 1.983(6) 1.989(4) 2.001(5)

Co1-N2 1.978(4) 1.969(4) 1.982(5) 1.982(6) 1.991(4) 2.000(5)

Co1-N4 1.920(3) 1.923(4) 1.921(5) 1.910(6) 1.921(4) 1.909(5)

Co1-N5 2.153(4) 2.149(5) 2.151(5) 2.135(7) 2.149(4) 2.131(5)

Co1-N6 2.162(3) 2.154(4) 2.163(5) 2.145(6) 2.142(4) 2.141(4)



Table S2. Selected bond angles (in degree) in the Co(II) coordination sphere at different 
temperatures.

Temperature 100 K 130 K 150 K 180 K 190 K 300 K

N1-Co1-N2 81.53(15) 81.35(19) 81.61(19) 81.0(3) 81.79(17) 80.92(19)

N1-Co1-N3 81.99(15) 81.79(18) 81.7(2) 81.7(3) 81.24(17) 81.42(19)

N2-Co1-N3 163.36(13) 163.02(17) 163.24(19) 162.5(2) 162.94(16) 162.26(18)

N4-Co1-N5 79.19(15) 79.49(18) 79.5(2) 79.2(3) 78.91(19) 79.1(2)

N4-Co1-N6 78.84(15) 78.8(2) 78.8(2) 79.3(3) 79.25(18) 78.7(2)

N5-Co1-N6 158.01(14) 158.22(18) 158.3(2) 158.5(3) 158.15(18) 157.9(2)



R1 = Σ||Fo| - |Fc||/ Σ|Fo|. wR2 = [Σw(|Fo| - |Fc|)2/|Σw(Fo)2]1/2. w = 0.75/(σ2(Fo)+0.00010Fo
2)

Table S3. Pertinent crystallographic data for [Co(terpy)2](TCNQ)3•CH3CN at different temperatures.



Table S4. The charges (ρ) of different TCNQ species in [Co(terpy)2](TCNQ)3•CH3CN at 

various temperatures estimated from the Kistenmacher’s formula (b, c and d are average 

C-C bond distances as depicted below).1 

Temperature TCNQ b c d ρ Triad
A 1.424 1.423 1.420 -1.01
B 1.424 1.413 1.425 -0.83100 K
C 1.434 1.394 1.438 -0.39

-2.23

A 1.422 1.420 1.417 -1.01
B 1.430 1.411 1.425 -0.76130 K
C 1.437 1.388 1.437 -0.29

-2.05

A 1.427 1.420 1.427 -0.90
B 1.432 1.417 1.434 -0.78150 K
C 1.452 1.388 1.442 -0.14

-1.81

A 1.412 1.404 1.414 -0.87
B 1.420 1.407 1.416 -0.84180 K
C 1.428 1.373 1.429 -0.19

-1.90

A 1.427 1.410 1.419 -0.80
B 1.428 1.409 1.424 -0.75190 K
C 1.433 1.388 1.435 -0.33

-1.89

A 1.417 1.417 1.414 -1.03
B 1.416 1.412 1.419 -0.92300 K
C 1.433 1.385 1.429 -0.33

-2.27



Figure S3. Temperature dependence of the π-π stacking distances of the TCNQ species 
with cc for centroid-centroid distances, s for shift distances and pp for plane-plane 
distances.



Figure S4. Arrhenius plot of the conductivity data from 195 to 300 K (the red line is a 
linear fit of the data).



Figure S5. IR spectrum of [Co(terpy)2](TCNQ)3•CH3CN in Nujol mulls at room 
temperature. The bands at 2920, 2853, 2724, 1464, 1377 cm-1 are from the Nujol 
background.
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