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Fig.	   1S	   The	  molecular	   structure	   of	  2b	   with	   thermal	   ellipsoids	   at	   the	   30%	   probability	   level;	   H-‐

atoms	   and	   ligand	   isopropyl	   groups	   have	   been	   omitted	   for	   clarity.	   Selected	   distances	   [Å]	   and	  

angles	   [º]:	   Cr1–Cr2	   1.9361(7),	   Cr1–N1	   1.908(2),	   Cr1–N4	   1.893(2),	   Cr2–N2	   1.926(2),	   Cr2–N3	  

1.945(2),	   Cr1–C56	   2.073(3),	   Cr2–C55	   1.963(3),	   C55–C56	   1.315(4),	   N1–C1	   1.376(3),	   C1–C2	  

1.355(4),	  N2–C2	  1.368(3),	  N3–C27	  1.372(3),	   C27–C28	  1.347(4),	   	  N4–C28	  1.380(3),	  N1–Cr1–Cr2	  
106.16(6),	  N1–Cr1–N4	  142.37(9),	  Cr2–Cr1–N4	  102.66(6),	  N1–Cr1–C56	  106.69(11),	  Cr2–Cr1–C56	  
66.97(9),	   N4–Cr1–C56	   106.57(11),	   N2–Cr2–N3	   126.13(9),	   N2–Cr2–Cr1	   103.96(6),	   N3–Cr2–Cr1	  

103.39(6),	  N2–Cr2–C55	  118.42(11),	  N3–Cr2–C55	  108.12(11),	  	  Cr1–Cr2–C55	  87.78(9).	  
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Fig.	  2S	  The	  molecular	  structure	  of	  2c.toluene	  with	  thermal	  ellipsoids	  at	  the	  30%	  probability	  level;	  

H-‐atoms,	  solvent	  molecules	  and	  ligand	  isopropyl	  groups	  and	  toluene	  solvent	  molecule	  have	  

been	  omitted	  for	  clarity.	  Selected	  distances	  [Å]	  and	  angles	  [º]:	  Cr1–Cr2	  1.9186(7),	  Cr1–N1	  

1.935(2),	  Cr1–N3	  1.928(2),	  Cr2–N2	  1.915(2),	  Cr2–N4	  1.910(2),	  Cr1–C53	  1.992(3),	  Cr2–C54	  

2.056(3),	  C53–C54	  1.339(4),	  N1–C1	  1.366(3),	  C1–C2	  1.355(4),	  N2–C2	  1.378(3),	  N3–C27	  1.370(3),	  
C27–C28	  1.345(4),	  	  N4–C28	  1.380(3),	  N1–Cr1–Cr2	  104.06(7),	  N1–Cr1–N3	  129.12(9),	  Cr2–Cr1–N3	  
105.56(7),	  N1–Cr1–C53	  119.99(11),	  Cr2–Cr1–C53	  81.04(8),	  N3–Cr1–C53	  104.85(11),	  N2–Cr2–N4	  

134.28(9),	  N2–Cr2–Cr1	  106.32(6),	  N4–Cr2–Cr1	  103.51(6),	  N2–Cr2–C54	  110.11(11),	  N4–Cr2–C54	  
111.55(10),	  	  Cr1–Cr2–C54	  72.29(8).	  
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Calculations.	  	  Geometry	  optimizations	  of	  the	  full	  structures	  were	  performed	  using	  gradient-‐
corrected	  density-‐functional	  theory	  (DFT)	  in	  C1	  symmetry.	  Exchange	  and	  correlation	  were	  treated	  

by	  a	  combination	  of	  Becke's	  exchange	  (B)	  and	  Lee,	  Yang	  and	  Parr's	  correlation	  (LYP)	  functional	  
(BLYP).3-‐5	  	  A	  self-‐consistent-‐field	  (SCF)	  convergence	  criterion	  of	  10-‐6	  hartree	  and	  the	  standard	  grid	  
(m3)	  for	  numerical	  quadrature	  were	  used.6	  	  Basis	  sets	  of	  double-‐zeta	  quality	  with	  polarization	  

functions	  on	  all	  atoms	  (def2-‐SVP)7	  were	  used	  for	  all	  atoms	  except	  for	  the	  metal	  where	  we	  used	  
basis	  sets	  of	  triple-‐zeta	  quality	  with	  polarization	  functions	  for	  the	  valence	  electrons	  (LANL08(f))	  
and	  treated	  the	  core	  electrons	  by	  an	  effective	  core	  potential	  (LANL2DZ	  ECP).	  	  For	  structure	  

optimizations	  all	  energy	  and	  gradient	  calculations	  were	  carried	  out	  using	  the	  TURBOMOLE	  V5.10	  

suite	  of	  programs 8	  within	  the	  multipole	  accelerated	  RI-‐J	  approximation	  (MARI-‐J).9	  	  The	  geometry	  

optimizations	  were	  driven	  by	  Gaussian	  03	  using	  the	  Berny	  algorithm	  employing	  redundant	  
internal	  coordinates	  and	  standard	  convergence	  criteria.10	  	  Initially	  the	  functionals	  BP86,	  PBE,	  
BLYP,	  TPSS,	  B3LYP,	  PBE0,	  VSXC,	  tHCTH,	  B3PW91	  were	  considered	  and	  their	  performances	  in	  

reproducing	  the	  crystallographic	  structure	  of	  1	  were	  compared.	  	  BLYP	  was	  selected	  for	  giving	  
closest	  agreement	  with	  the	  experimental	  data.	  All	  reported	  structural	  parameters	  refer	  to	  singlet	  
ground	  state	  structures.	  

For	  NBO/NPA	  analysis	  single	  point	  calculations	  with	  the	  same	  basis	  sets,	  ECPs	  and	  functional	  
were	  performed	  with	  the	  ORCA	  2.7.0	  program	  to	  generate	  gennbo	  input	  files.	  These	  were	  
processed	  with	  the	  gennbo	  program	  (version	  5.0).	  

Single	  point	  energy	  calculations	  employing	  full	  electron	  basis	  sets	  of	  	  triple-‐z	  quality	  with	  
polarization	  functions	  for	  all	  atoms	  (def2-‐TZVP)	  were	  done	  with	  the	  ORCA	  2.7.0	  program.11	  The	  
resolution	  of	  identity	  (RI)	  approximation	  as	  well	  as	  the	  chain	  of	  spheres	  approximation	  (RIJCOSX)	  

were	  used.	  	  
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