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Fig. S1. The frontier orbitals (FO) for the 4 molecules and their corresponding HOMO-

LUMO energy gap calculated using SIESTA LDA:
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Fig. S2. The Frontier (as well as other) orbitals for the four free molecules, their associated 

energy levels (in eV) and calculated HOMO-LUMO energy gap at B3LYP/6-31G(d,p) level:

(a) 1,5-azulenequinone 2,6- dithiolate (15Q), ∆E=3.2099 eV:
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(b) 1,5-azulene hydroquinone 2,6- dithiolate (15OH), ∆E=2.83 eV: 
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(c) 1,7-azulenequinone 2,6- dithiolate (17Q), ∆E=2.6691 eV:
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d)  1,7-azulene hydroquinone 2,6- dithiolate (17OH), ∆E=2.53 eV: 
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Fig S3. Projected Density of States (PDOS) of the free molecules and when connected to gold 
electrodes:

(a) 1,5-azulenequinone 2,6- dithiolate (15Q) (b) 1,5-azulene hydroquinone 2,6- dithiolate (15OH)  

(c) 1,7-azulenequinone 2,6-dithiolate (17Q)   (d)1,7-azulene hydroquinone 2,6- dithiolate (17OH)
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Fig. S4. Molecular Projected Self consistent Hamiltonian (MPSH) states at zero bias voltage 

for the four molecules.

(a) 15Q

(b) 15OH
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(c) 17Q

(d) 17OH
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Fig. S5. Schematic diagrams of the other three molecules (with IUPAC numbering) (a), the 

corresponding matrix A from graph theory (from Eqs (3), (4) and (5)) (b), and the Green 

function G(EF). Note that G(EF)= -A-1 with A-1 the inverse of A. 
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