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Scheme S1. Synthetic route of L1 and L2.
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Figure S1. IR spectrum of compound 1.
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Figure S2. IR spectrum of compound 2.
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Figure S3. UV-Vis spectra of compounds 1 and 2.
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Figure S4. Thermo Gravimetric Analysis of compound 1 under nitrogen atmosphere showing

stability of complex is very appreciable up to 300° C.
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Figure SS. Thermo Gravimetric Analysis of compound 2 under nitrogen atmosphere showing

stability of complex is very appreciable up to 300° C.
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Figure S6. Intermolecular chalcogen (S:--S) interaction in between two adjacent layers of

compound 1.

Figure S7. Intermolecular chalcogen (S---S) interaction in between two adjacent layers of

compound 2.
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Figure S8. Experimental and simulated X-ray powder diffractogram of compound 1.
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Figure S9. Experimental and simulated X-ray powder diffractogram of compound 2.
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Table S1 Previously reported metal complexes with conductance properties.

Coordination Exper. Conduct. Conduct. Rectific. Rectific.

lvmer/Compound Metal | Band gap | underdark | underlight | ratio under | ratio under | Ref.
polymer/i-ompou (eV) (S. m) (S. m") dark light
{[Cdy(azbpy),(HO-1,3-

Cd 2.0 186 - 4.7 - 38
bdc),](azbpy)(H,0)1 :
[Cd(3-bpd)(SCN)2], cd - 4.53x10° | 2.52x10* - - 38b
[Cd(4-bpd)(SCN)2], cd 2.05 2.90x104 | 7.16x10* 46.55 86.48 38¢
[Cd4L,(NCO)s]a Cd 2.26 8.26x1072 22.07x10? 12.44 27.74 36
{[Cd(azbpy)(suc)]-2(H,O)}, cd 2.00 3.2x10°7 1.65x102 28.85 75.29 38d
{[Cd(azbpy)(msuc)]-2.5(H,0)}, | Cd 1.90 2.64x10° | 9.76x10° 22.96 44.62 38d
{[Cd(azbpy)(mglu)]-5(H,0)}, cd 1.95 1.29x103 | 3.61x103 18.76 28.73 38d
{[Cd, s(azbpy)(glu)]-(NO3) cd 1.92 2.07%10° | 6.60x10? 21.23 37.43 38d
‘MeOH},

[Cd(adc)(4-nvp)»(H20)], cd 3.33 1.83x10° - 25.25 - 38¢
[Cd(adc)(4-nvp)-(rctt-4- i

Cd 3.21 3.91x1073 - 33.12 - 38
pnch),»(H20)], ©
[Zn(INH)(succ)], Zn 3.39 2.26x10" ; 176 } 38f
[Zn(INH)(fum)], Zn 4.09 1.12x10 ; 80.62 } 38f
[Zn(INH)(bdo)], Zn 3.98 1.25x10 ; 81.73 } 38f
C40H34CuyNgO 18 Cu 2.27 2.02x10° 4.34x10° 8.46 13.98 38g
CyoH13CuN,01¢ Cu 1.92 2.34x10° 7.60x10¢ 8.49 20.06 38g
[{CuLNa}z(u—uj— CU./Hg 6 5
NCS)Ha Ol Cli(e,+-NCS), Na 3.01 1.48x10 8.40x10 21.66 30.75 38h
{[Cdx(adc)y(4- 4 4 .
nvp)6]-(MeOH)-(H,0)},* Cd 2.87 6.91x10 13.90%10 47 69 38i
[Cdy(L,)>(NCS),(CH;0H)], cd 3.22 126x10¢ | 6.72x10° 16.41 67.18 38
{[Cd(HL,),(N(CN),),]- H,O}, cd 3.26 1.78x107 | 6.15x107 15.48 46.23 38
[CA(HL,),(N(CN)» ), cd 3.30 1.07x107 | 2.44x107 14.73 37.69 38
[Zn,(fum),(4-phpy)a(H,0),] Zn 1.52 5.14x103 | 5.93x103 ; ; 38k
[(NCS)(H,O)NiLPb(DMF)CI], | Ni, Pb 3.08 747x10% | 23.12x10 36.03 121.81 381
[Zn4(adc)s(4- ) 6
clipy)] CELOH- 2H,0 Zn 3.58 3.26x10 24 77 38m
[Cdy(p-clba)u(bpy),]-(C,HsOH) | Cd 3.98 7.10x10°6 - 5.71 - 38n
[Cd,(pbrba).(bpy),]-(C,HsOH) cd 3.90 5.08x10°5 - 11.87 - 38n
[Ni(L1)(NCS),] Ni 3.13 7.0x10°5 3.53%10 26.96 44.19 v?;;i
[Ni(L2)(NCS),] Ni 3.12 2.0x10° | 4.88x10* 31.96 79.42 vTvl;i

azbpy = 4,4’-azobispyridine; HO-1,3-bdc = 5-hydroxyisophthalate; 3-bpd = 1,4-bis(3-
pyridyl)-2,3-diaza-1,3-butadiene; 4-bpd = 1,4-bis(4-pyridyl)-2,3-diaza-1,3-butadiene); msuc?™ =
methylsuccinate; mglut?” = methylglutarate; glut> = glutarate; 4-nvp = 4-(1-

naphthylvinyl)pyridine; Hyadc = acetylenedicarboxylic acid, INH = Isoniazid; Hpsucc = succinic
acid; H,fum = fumaric acid; H,bdc = terephthalic acid; H,L = N,N'-bis(3-
methoxysalicylidene)propane-1,3-diamine; *Hadc = 9,10-anthracenedicarboxylic acid; HL, = 2-
Methoxy-6-((quinolin-3-ylimino)methyl)phenol; HL, = 2-Methoxy-6-((quinolin-5-
ylimino)methyl)phenol); 4-phpy = 4-phenylpyridine; 4-cltpy = 4’-chloro-[2,2°;6’,2"’ Jterpyridine;
Hyp-clba=para-chlorobenzoic acid; H,p-brba = para-bromobenzoic acid.
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Table S2 Crystal data and selected refinement details for compounds 1 and 2.

Compound 1 2
Formula C17H]1N5Ni82 C18H13N5Ni82
D.are. (g cm™) 1.550 1.552

4 (mm) 1.357 1.316
Formula Weight 408.14 422.16
Colour brown brown
Shape block block
Size (mm?) 0.36x0.24x0.10  0.20%0.20x0.08
T (K) 150(2) 150(2)
Crystal System orthorhombic orthorhombic
Flack Parameter 0.099(6) 0.39(5)
Space Group Pna2, Pna2,
a(A) 12.0891(12) 12.489(2)
b (A) 10.0749(9) 10.0663(14)
c(A) 14.3603(14) 14.374(2)
a (°) 90 90

B (°) 90 90

v (°) 90 90

V (A3%) 1749.0(3) 1807.1(5)
Z 4 4

zZ' 1 1
Wavelength (A) 0.71073 0.71073
Radiation type MoKa MoKa
Opin (°) 2.469 2.599
Oax (°) 29.197 25.742
Measured Refl. 34941 14011
Independent Refl. 4710 3390
Reflections with I > 2o(1) 4361 2438
Rins 0.0385 0.0756
Parameters 226 237
Restraints 1 37
Largest Peak 0.497 0.906
Deepest Hole -0.294 -0.560
GooF* 1.060 1.008
wR; (all data)® 0.0679 0.1816
WR, 0.0664 0.1605
R; (all data)? 0.0307 0.0948
R; 0.0272 0.0623

aRl = Z||Fo|'|Fc||/Z|F'0|; bWRZ (Foz) = [Z[W(Foz'FC2)2/ZWF04]%;
GooF = [Z[W(FOZ'FCZ)Z/(Nobs‘ params)]‘/2
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Table S3 Selected Bond lengths (A) and angles (°) for compounds 1 and 2.

Compound 1 Compound 2
Ni-N1 2.107(3) | Ni-N4-C16 | 162.0(3) | Ni-N1 | 2.200(11) | Ni-N4-C17 | 172.2(13)
Ni-N2 2.026(2) | Ni-S1-C16 | 106.65(9) | Ni-N2 | 2.029(9) | Ni-S1-C17 | 111.1(3)
Ni-N3 2.087(3) | N4-C16-S1 | 178.5(3) [ Ni-N3 | 2.090(10) | N4-C17-S1 | 177.7(7)
Ni-N4 2.074(2) | N5-C17-S3 | 177.4(3) | Ni-N4 | 2.066(8) | N5-C18-S2 | 177.1(9)
Ni-N5 2.037(2) Ni-N5 | 2.013(8)
Ni-S1 2.5645(8) Ni-S1 | 2.587(2)

Table S4. Main structural (distances in A, angles in deg.) and magnetic parameters for
polynuclear nickel(II) compounds with single p, 3-thiocyanato bridges.

Compound Ni-N | Ni-S | Ni-N-C | Ni-S-C | Ni---Ni | J (cm™!) Ref.
[Ni(medien)(NCS)(u-NCS)]. | 2.04 [2.66 | 167.5 | 100.2 | 6.64 | 0.96 40a
[Ni(en)y(u-NCS)].(PF6), 2.10 [ 2.62| 171.5 | 100.8 - 0.20 40b
[Ni(medpt)(NCS)(u-NCS)], | 2.11 | 2.55] 161.5 | 100.5 | 6.15 | 1.16 40c
[Ni(u-NCS)(dpt)(NCS)]s4 2.08 | 2.66] 1765 | 1045 | 599 | -1.27 40d
[Ni(u-NCS)(L)(NCS)], 2.07 [245] 160.3 | 1152 | 6.51 2.65 40e
[Ni(L')(SCN),] 2.08 | 2.64] 1750 | 107.9 | 6.28 | 2.80 40f
[Ni(L1)(SCN),] (1) 2.074]2.56 | 166.0 | 106.7 | 6.15 4.85 | This work
[Ni(L2)(SCN),] (2) 2.066[2.59 | 1722 | 111.1 | 632 | 532 | This work

medien = bis(2-aminoethyl)methylamine, en = 1,2-diaminoethane, medpt = bis(3-
aminopropyl)methylamine, dpt = bis(2-aminopropyl)amine, L = N! N3-bis(4-methoxyl-
benzyl)-diethylenetriamine, L” = N'!-(1-pyridin-2-yl-ethylidine)propane-1,3-diamine.

Table S5 Schottky device parameters of D1 and D2.

. Conductivit Photo | Idealit Barrier
#| Light| On/Off| = o ) ' sensitivity factor height (eV)| X' () | Rs* Q)
1 off | 26.96 7.02x107 377 2.24 0.39 1446.38 | 1497.28
on | 44.19 3.53x104 ) 1.81 0.35 815.16 | 879.28
5 off | 31.69 2.03x104 513 2.01 0.38 1147.27 | 1185.13
on | 79.42 4.88x104 ) 1.30 0.32 441.59 | 463.64
'From dV/dInI; 2From H.
Table S6 Charge conducting parameters of D1 and D2.
# | Light g, Her(m2V1sT) T(sec) | ppr(M2VY) D Lp (m)
off 1.61x 10 1.80 x 10 | 2.89 x 1013 | 4.02x10!'" | 1.20x1077
1 6.10 x 1072
on 4,92 x 107 6.80 x 10 | 3.34 x 1013 | 12.30x10-'1| 1.29x1077
5 off 553 x 102 3.92 x 10° 7.30 x 105 | 2.86 x 10713 | 9.80x10!" | 1.19%107
on ' 2.20 x 108 3.30 x 105 | 7.26 x 1013 | 5.50x1010 | 1.90x10-7
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