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Crystallographic characterization of complex 1. 
 
 
Complex 1 is the first direct structural evidence of the identity of this molecule as up to now 

there were only two reported examples of structurally characterized compounds, both of them 

with this moiety as a bridging unit towards different metallic fragments.1 

X-ray measurements of single crystals of 1 revealed the trans configuration of this dicyano 

anion with a NC-Cr-CN, C(48)-Cr(1)-C(46), angle of 175.5(4) °. The Cr(III) ion is placed in 

an axially elongated octahedron (Figure S1) with longer Cr-CN distances, Cr(1)-C(46), 

2.112(9) Å and Cr(1)-C(48), 2.144(9) Å and shorter Cr-O, Cr-N equatorial distances in the 

salen ligand plane,  Cr(1)-O(1), 1.936(5) Å, Cr(1)-O(2) , 1.938(6) Å and Cr(1)-N(1), 

2.012(7), Å  Cr(1)-N(3), 1.996(7) Å.  The observed equatorial distances are in good 

agreement with the observed in other structurally characterized trans-Cr(salen) complexes, for 

examples see Ref. 2. On the other hand Cr-CN distances are larger than the observed ones in 

the other cationic dicyano complexes but similar to the observed ones in the cyano bridged 

complex [Cr(salen)(CN)2]2[Mn(phen)2].3 Cyanide C-N distances are in the usual range for Cr 

cyanide complexes with N(2)-C(46), 1.162(9) Å and N(4)-C(48), 1.138(9) Å.4 The PPh4
+ 

cation is to some extent π-stacked with the salen ring with a mean ring to ring distance of ca. 

4 Å.  The water solvent molecule is hydrogen bonding the nitrogen cyanide atoms as usually 

observed in cyano complexes crystal structures (see Figure S2). For selected distances and 

angles see Table S1.  
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Table S1. Selected Bond Lengths (Å) and Bond Angles (deg) of Compound 1. 
 
 
 1 

Cr(1) − O(1)  1.936(5) 

Cr(1) − O(2)  1.938(6) 

Cr(1) − N(3)  1.996(7) 

Cr(1) − N(1)  2.012(7) 

Cr(1) − C(46)  2.112(9) 

Cr(1) − C(48) 2.144(9) 

N(4) − C(48)  1.138(9) 

N(2) − C(46)  1.162(9) 

C(46) − Cr(1) − C(48)  175.5(4) 
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Figure S1. ORTEP representation of complex 1. Ellipsoid probability: 50%. Hydrogen atoms 

have been omitted for clarity. 

 

 
 
Figure S2. ORTEP representation of complex 1 showing water − cyanide H-interactions. 

Ellipsoid probability: 50%. Hydrogen atoms have been omitted for clarity. 
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Figure S3. ORTEP representation of complexes 2 (top) and 3 (bottom) showing H-

interactions between closest neighbours. Ellipsoid probability: 50%. Hydrogen atoms and 

tert-butyl groups have been omitted for clarity. 
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Figure S4. Contour error plot of correlated J − DCo parameters for χT vs. T simulation plot of 

complex 3 with Hamiltonian of Eq.2+zfs (see text). 

 

Figure S5. Contour error plot of correlated gS − Ds parameters for M vs. (H/T) simulation 

plots of complex 2 with Hamiltonian of Eq.4 (see text). 
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Figure S6. Contour error plot of correlated gS − Ds parameters for M vs. (H/T) simulation 

plots of complex 3 with Hamiltonian of Eq.4 (see text). 

 

 

Figure S7. Plot of reduced magnetization (M/Nβ) vs. H/T for a non-restrained sample of 

complex 3 in the 2-5 K range. The solid lines are the fitting of the data with Hamiltonian of 

Eq. 4 (see text) for a specific sample orientation with respect to field.
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Figure S8.  Plot of χ’T vs. T (top) and χ’’ vs. T (bottom) for complex 3 at different driving 

AC frequencies under 0 DC external field.  

 

 

Figure S9. Plot of χ’’ vs. external DC field for complex 3, at 1.8 K with a 1500 Hz driving 

AC frequency. 
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Figure S10. Plot of χ’T vs. H (top) and χ’’ vs. H (bottom) at 1.8 K for complex 2 at different 

driving AC frequencies (up to 1500 Hz). 
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