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Supplementary Material

Table S1. Experimental parameters retrieved from Cambridge Structural Database for

mononuclear complexes having dinitrogen as ligand.  All compounds having the

structural motif 1a.

Table S2. Experimental parameters retrieved from Cambridge Structural Database for binuclear

complexes having dinitrogen as bridging ligand as 2a.

Table S3. Experimental parameters retrieved from Cambridge Structural Database for

heterobinuclear complexes having dinitrogen as bridging ligand as 2a.

Table S4. Experimental parameters retrieved from Cambridge Structural Database for polynuclear

complexes having dinitrogen as bridging ligand between two different metallic units.

Table S5. Experimental parameters retrieved from Cambridge Structural Database for binuclear

complexes having dinitrogen as bridging ligand as 2b.

Table S6. Experimental parameters retrieved from Cambridge Structural Database for binuclear

complexes having dinitrogen as bridging ligand as 2c.

Table S7. Experimental data for N-N distance of partially hydrogenated dinitrogen ligand in

transition metal complexes retrieved from Cambridge Structural Database.

Figure S1. Variation of the N-N distance in mononuclear complexes as a function of:  (a)

coordination number of the metallic fragment, and  (b) d electrons of the metal center.

Figure S2. Variation of the N-N distance in mononuclear complexes as a function of valence

electrons for:  (a) end-on mononuclear 1a,  (b) end-on binuclear 2a,  (c) side-on binuclear

having bonded distances 2b, and  (d) side-on binuclear without bonded distances 2c.

Text S1. Electron counting scheme to assign electronic configurations for the transition metal.
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Table S7. Experimental data for N-N distance of partially hydrogenated dinitrogen ligand in transition

metal complexes retrieved from Cambridge Structural Database.

Motif Refcodes Data Range Mean(st.dev.)

end-on

Tr(!1-N2H2)   1   1 1.17 1.17(-)

Tr(!1-N2H3)   1   1 1.38 1.38(-)

Tr(!1-N2H4) 30 46 1.38-1.48 1.45(2)

Tr(!1-N2H5)   5   5 1.42-1.46 1.44(1)

Tr2(!1:!1-N2H2) 23 25 1.23-1.42 1.32(6)

    series A 15 17 1.23-1.32 1.28(2)

    series B   8   8 1.34-1.42 1.39(3)

Tr2(!1:!1-N2H4) 20 23 1.42-1.49 1.45(2)

side-on

Tr(!2-N2H2)  3   4 1.40-1.43 1.42(1)

Tr(!2-N2H3)   2   2 1.39-1.41 1.40(1)

Tr(!2-N2H4)   5   5 1.43-1.46 1.44(1)

Tr2(!2:!2-N2H2) 10 10 1.39-1.47 1.44(2)



Coordination Number d electrons

(a) (b)

Figure S1. Variation of the N-N distance in mononuclear complexes as a function of:  (a) coordination

number of the metallic fragment, and  (b) d electrons of the metal center.



(a) (b)

(c) (d)

Figure S2. Variation of the N-N distance in mononuclear complexes as a function of valence electrons for:

(a) end-on mononuclear 1a,  (b) end-on binuclear 2a,  (c) side-on binuclear having bonded

distances 2b, and  (d) side-on binuclear without bonded distances 2c.



Text S1. Electron counting scheme to assign electronic configurations for the transition metal.

(a) Nitrogen ligand (N2) is neutral, and it is considered only one position in the coordination sphere of the

transition metal.  Similar count effects are applied to cabonyl (CO), lineal nitriles (NCR) and also

isonitriles (CNR).

(b) Amines (NH3, NH3-xRx, en, …) and imines (R’N=CR2), including aromatic ones (py, bipy, terpy) are

neutral.  However, their deprotonated ligands as amides (NR2
-) or imides (NR2-) are anionic.

(c) Oxygen ligands as ethers (OR2, thf, …), and sulfur analogs (SR2, tht) are also neutral.  Its deprotonated

ligands such as alkoxo or thiolato (RO-, RS-, …) are anionic.

(d) Phosphines (PR3), diphosphines (R2P^PR2), and polyphosphines are neutral.  Equally, it is applied to

arsines (AsR3), phosphites (P{OR}3), and phosphorous trifluoride (PF3).

(e) Monoatomic ligands such as halides (Cl-, Br-, …) and hydride (H-) are monoanionic. Single monoanion

ligands included azide (N3
-) and thiocyanate (SCN-).  Other single polyanionic ligands as oxo(2-),

sulfido(2-) and nitrido(3-) are presented.

(f) Carboxilates (RCO2
-) and its derivatives such as amidinates (RC{NR’}2

-) or dithioxanthates (R2NCS2
-)

are monoanionic, and donor of four electrons in two fold positions when they act as bidentate mode.

Similar count is applied to dithiophosphinates (R2PS2
-).

(g) Organyls as alkyls (CH3
-, CH2R-, …) and aryls (C6H5-xRx

-) are monoanionic ligands.  Analog count

is applied to alkynyls (RCC-) and silyls (SiH3-xRx
-).  Alkenyls (CHR2- and CR2

2-) are generally

considered as dianionic ones.  The only exception is taken for electron-rich N-heterocyclic carbenes such

as 2-imidazolyl or 2-imidazolidinyl, which is assigned as neutral ligands.

(h) Olefins (C2R4) are neutral ligands and two-electrons donors in a single position.  Similarly, bisalkenes

such as 1,5-cyclooctadiene (cod) or 1,3-butadiene are four-electrons donors in two positions.  Other !-

ligands having an even number of atoms such as benzene derivatives ("6-C6H6-xRx) are also neutral

ligands and six-electrons donors in a three fold positions.  However, odd-arenes are related with even

aromatic ones, and cyclopentadienyl type ligands ("5-C5H5-xRx
-) are considered anionic and analogous

to benzene derivatives.

(i) Macrocyclic ligands are counted as the sum of each donor ligands (e.g., a porphyrin is dianionic having

four donating interactions with two electrons per bond).


