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Table S1: Selected bond lengths (A) of the complex.

Co(1)-0(1) 1.907(9) Na(1)-0(1) 2.312(10)
Co(1)-0(2) 1.897(9) Na(1)-0(2) 2.311(10)
Co(1)-N(1) 1.925(11) Na(1)-0(3) 2.487(11)
Co(1)-N(2) 1.918(10) Na(1)-0(4) 2.446(10)
Co(1)-N(3) 1.980(11) Na(1)-0(5) 2.233(11)
Co(1)-N(6) 1.961(11)

Table S2: Selected bond angles (°) of the complex.
0(1)-Co(1)-0(2) 83.15(4) N(2)-Co(1)-N(6) 89.49(4)
0(1)-Co(1)-N(1) 91.49(4) N(3)-Co(1)-N(6) 177.79(5)



0(1)-Co(1)-N(2) 173.69(4)

0(1)-Co(1)-N(3) 91.06(4)
0(1)-Co(1)-N(6) 90.82(4)
0(1)-Co(1)-N(1) 174.64(4)
0(2)-Co(1)-N(2) 90.54(4)
0(2)-Co(1)-N(3) 89.48(4)
0(2)-Co(1)-N(6) 91.90(4)
N(1)-Co(1)-N(2) 94.82(5)
N(1)-Co(1)-N(3) 90.55(5)
N(1)-Co(1)-N(6) 88.23(4)
N(2)-Co(1)-N(3) 88.77(4)

0(1)-Na(1)-0(2)
0(1)-Na(1)-0(3)
0(1)-Na(1)-0(4)
0(1)-Na(1)-0(5)
0(2)-Na(1)-0(3)
0(2)-Na(1)-0(4)
0(2)-Na(1)-0(5)
0(3)-Na(1)-0(4)
0(3)-Na(1)-0(5)
0(4)-Na(1)-0(5)
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Fig S1: IR spectrum of the complex.
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Fig S2: UV-Vis spectrum of the complex.

Simulated

Fig. S3: Experimental and simulated PXRD patterns of the complex confirming purity

of the bulk material.
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Fig. S4: Mass spectrum of the complex.

Calculation based on Bond Valence Sum method

Bond Valence Sum (BVS) method has been used to determine the oxidation state of
metal ions in solids based on crystallographically determined metal-ligand bond distance.'?

Bond valences (s;) are calculated according to equation S1.

s = expl(ro - 17)/b]........(S1)

Where, i = donor centre; j = metal centre; ry = reported bond length between i and j; r; = the
observed bond length, s; = the valence of a bond between two atoms i and j. and b is usually

taken to be 0.37.

Bond Valence Sum is calculated according to the equation S2, The valence sum rule (Pauling's

second rule) is defined
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Where, z; is the valence of atom j connecting i-j bonds with all neighbouring i atoms.

The bond valence sum (BVS) calculation is performed to calculate the oxidation state of
cobalt in the complex. The result is little higher3* for the oxidation state of cobalt(lll) which
indicates either possible steric constraints, excessive thermal motion, problems with the crystal
structure report, or some combination of all of these effects. All the parameters and calculated

values related to BVS calculation are gathered in Table S3.

Table S3: Bond valence sum calculation and the related parameters for the complex.

i~j i~j
reported
P Fo this complex Fij Sij Zj
0-Co® 4 692 O(1)-Co(1)  1907(9) 0.5593
0O-Co3* 1.692 0(2)-Co(1) 1.897(9) 0.5746
N—Co3* 1.840 N(1)=Co(1)  1.925(11)  0.7947
4.14
N-Co®* 1.840 N(2)-Co(1)  1.918(10)  0.8099
N—Co3* 1.840 N(3)-Co(1)  1.980(11)  0.6850
N-Co®* 1.840 N(6)-Co(1)  1.961(11) 0.7210

Where i = donor centre; j = metal centre; ry = reported bond length between i and j; r; = the
observed bond length; s; = the valence of a bond between two atoms i and j and z; = the valence

of atom j connecting i—j bonds with all neighbouring i atoms.



Hirshfeld surfaces

Hirshfeld surfaces of the complex, mapped over d,.m, shape index and curvedness, have

been shown in Fig. S5. Red spots on the d,.m surface (Fig. S5) indicate the interaction between

nitrogen and hydrogen atoms. O-*H and N---H contacts have also observed in the Hirshfeld

surfaces as smaller visible spots of light colour. The intermolecular interactions appearing as

distinct spikes in the 2D fingerprint plot have been shown in Fig. S5. Interesting N---C and N---H

contacts have been observed which further assist the formation of supramolecular C-H---1t(N3)

interactions in the solid state of the complex.
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Fig. S5: Hirshfeld surfaces (above) and fingerprint plots (below): Broken down into

contributions from specific pair of atom types for the complex.
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Fig. S6: Capacitance vs. frequency graph for determination of dielectric constant.
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Fig. S7: PXRD patterns of the complex before and after dispersion in DMF.

Cyclic Voltammetry
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Fig S8: Cyclic Voltammetry spectrum of the complex.

Electrochemical study has been performed for better approximation of the band
position by investigating the oxidation and reduction peaks of the complex. The electrochemical
measurements were carried out using a Gamry reference 750 potentiostat in a three-electrode
configuration. The working electrode was a photocatalyst powder-modified glassy carbon
electrode (GCE) (3 mm diameter), the reference electrode was an Ag/AgCl (in 3 M NacCl)
electrode, and the counter electrode was a platinum wire. The cyclic voltammetry curve of the
complex in DMF has been shown in Fig. S8. The above spectrum depicts the oxidation and

reduction potential of complex as 1.02 V and -1.61 V respectively.

AFM analysis
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Fig S9: Atomic force micrograph of the top of the thin film of the complex.
The AFM micrograph of the complex after spin coating of it on ITO substrate has been
presented in Fig S9. From this micrograph the RMS value of the surface roughness has been

obtained as 5.16 nm.

Table S4: Previously reported X-ray characterized photosensitive complexes.

Complex Conductivity Conductivity Photosensitivity  Ref
in dark under light
Smt
(Sm) ( )
[CdLY(p-1 3-SCN),], 1.01x10°8 2.16x108 14.36 5
[Cu,(adc)(4- 8.21x10* 11.84x10* 1.83 6
pic)s(H20)4][ClO4];
{[Zn(adc)(4-spy),(H,0),1}, 5.12x10* 16.48x10* 1.96-2 7
{[Cd(adc)(4-spy),- 6.54x10% 28.77x104 3.5 7

(HZO)Z]}n



[Cd(2,2’-dsb)(4- 6.60x10% 10.71x10" 0.54
nvp)(DMF)(H,0)]
[Cuy(LY)5(pt-1 3-SCN), ] 3.63x 105 4.13x 105 2.83
[{CuL®Na},(p-113- 1.48x10°® 8.40x10° 57
NCS)HgCl,(u-1 3-NCS)],
[(NCS)Pb(H,0)L2Ni(NCS)], 6.02x10°¢ 3.47x10°5 5.76
[(NCS)(H,0)NIL3Pb(DMF)Cl]  7.47 x 10*  23.12 x 10" 4.86~5
[Cda(L4),(NCO)¢l, 8.26x 102  22.07 x 1072 2.56
[Zn(adc)(4-nvp),(H,0),], 9.29x10%  16.58 x 104 2.73-3
[(N3)CoL(u-13-N3)Na(DMF)]  8.24x10°  14.03 x 10°5 2.31
Where, HL'! = 2-(2-(ethylamino)ethyliminomethyl)-6-ethoxyphenol;

10

11

12

13

14

This
work

H2adc

acetylenedicarboxylic acid; 4-pic = 4-picolene; 4-spy = 4-styrylpyridine; H,2,2’-dsb = 2,2’-

disulfanediyldibenzoic acid (2,2’-dsba) and 4-nvp = 4-(1-naphthylvinyl)pyridine; H,L2

[N,N'-bis(3-methoxysalicylidene)propane-1,3-diamine];

H,L3

[N,N’-bis(5-bromo-3-

methoxysalicylidene)-2,2-dimethylpropane-1,3-diamine]; HL* = [2-methoxy-6-((quinolin-

8-ylimino)methyl)phenol];

H,adc = acetylenedicarboxylic

acid, 4-nvp

= 4-(1_

naphthylvinyl)pyridine]; H,adc = acetylenedicarboxylic acid, 4-pic = 4-picolene.
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