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Figure S1. FT-IR spectra of 1, 2 and 3 on measured by ATR method. 

 

 

Figure S2. 1H-NMR spectrum of Bu4N[Ni((R)-α-MBAdt)(tdas)] in CD3CN solution. In the spectrum the signal 

related to proton (1) is not detectable due to rapid exchange.  
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Figure S3. 1H-NMR spectrum of Bu4N[Pd((R)-α-MBAdt)(tdas)] in CD3CN solution. In the spectrum the 

signal related to proton (1) is not detectable due to rapid exchange.  
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Figure S4. 1H-NMR spectrum of Bu4N[Pt((R)-α-MBAdt)(tdas)] in CD3CN solution. In the spectrum the signal 

related to proton (1) is not detectable due to rapid exchange.  

 

 

 

Figure S5. Electronic absorption spectra of a) 1 and b) 3, in ACN (blue) upon the sequential addition 

of an equimolar amount of HCl (red) and NH3 (blue). 
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Computational studies 

Density Functional Theory (DFT) [1] studies were performed by GAUSSIAN 16 [2] software package. 

Throughout these investigations the functional Becke three-parameter exchange and Lee–Yang–Parr 

correlation (B3LYP) [3, 4] have been employed, along with the basis set 6-31+G** [5] for H, C, N and S 

atoms, and the LANL2DZ [6] and Def2TZVPP [7, 8] ECP basis sets for Ni and Pd and Pt, respectively. The 

geometry optimizations were done in both vacuum gas phase and acetonitrile solvent, without any symmetry 

constraints. The effects of solvation were considered by the Polarizable Continuum Model (PCM) [9], whereas 

the absence of negative frequencies confirmed that the stationary points correspond to minima on the potential 

energy surfaces. The 20 lowest singlet excited states of the investigated molecules in CH3CN were calculated 

within the time-dependent DFT (TD-DFT) formalism as implemented in Gaussian [10, 11]. The optimized 

geometries and the orbital isosurfaces (with isovalue plot 0.04) were visualized using ArgusLab 4.0.1 [12], 

whereas the simulate spectra and the orbitals contributions to the electronic transitions were generated by 

GaussSum 3.0 [13]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S6. DFT optimized molecular structures of complexes 1, 2 and 3 in CH3CN solution. 
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Table S1.  DFT calculated molecular orbitals of [Ni((R)-α-MBAdt)(tdas)]-1 in CH3CN (isovalue plot 0.04).  

 

 

LUMO+5 

-0.49 

 

 

 

LUMO+4 

-0.55 

 

LUMO+3 

-0.62 

 

LUMO+2 
-1.28 

 

LUMO+1 

-2.21 

 

LUMO 
-2.41 

 

HOMO 

-5.41 

 

HOMO-1 
-5.92 

 

HOMO-2 

-6.23 

 

HOMO-3 
-6.25 

 

HOMO-4 

-6.75 

 

HOMO-5 
-6.80 
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Table S2.  DFT calculated molecular orbitals of [Pd((R)-α-MBAdt)(tdas)]-1 in CH3CN (isovalue plot 0.04).  

LUMO+5 

-0.49 

 

LUMO+4 

-0.56 

 

LUMO+3 

-0.62 

 

LUMO+2 
-1.31 

 

LUMO+1 

-2.05 

 

LUMO 
-2.41 

 

HOMO 

-5.35 

 

HOMO-1 
-5.84 

 

HOMO-2 

-6.31 

 

HOMO-3 
-6.46 

 

HOMO-4 

-6.76 

 

HOMO-5 
-6.85 
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Table S3.  DFT calculated molecular orbitals of [Pt((R)-α-MBAdt)(tdas)]-1 in CH3CN (isovalue plot 0.04).  

LUMO+5 

-0.49 

 

LUMO+4 

-0.55 

 

LUMO+3 

-0.61 

 

LUMO+2 
-1.34 

 

LUMO+1 

-1.38 

 

LUMO 
-2.42 

 

HOMO 

-5.17 

 

HOMO-1 
-5.57 

 

HOMO-2 

-6.32 

 

HOMO-3 
-6.35 

 

HOMO-4 

-6.76 

 

HOMO-5 
-6.85 
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Figure S7. Calculated absorption spectrum for 1 in acetonitrile solution. 

 

 

 

 

Table S4. TD-DFT calculated lowest energy transitions for 1 in CH3CN solution.    

  Exp. 

absorption (nm) 

Calc. 

absorption (nm) 

 

       f a 
Major contributions 

563 

491 0.0722   
H-19->L+1 (11%), H-13->L+1 (20%), H-11->L+1 

(15%), HOMO->LUMO (42%) 

486 0.0932   
H-19->L+1 (11%), H-13->L+1 (19%), H-11->L+1 

(10%), HOMO->LUMO (52%) 

432 0.0108   H-1->LUMO (94%) HOMO->LUMO (2%) 

371 

377 0.0188 H-3->LUMO (10%), H-2->LUMO (81%) 

334 0.3038 H-4->LUMO (36%), HOMO->L+2 (53%) 

331 0.0192 
H-12->L+1 (24%), H-11->LUMO (32%), H-6-

>LUMO (10%)  

327 0.0361 H-4->LUMO (45%), HOMO->L+2 (36%) 

319 0.0145 H-7->LUMO (35%), H-6->LUMO (51%) 

313 0.0103 
H-11->LUMO (14%), H-8->LUMO (12%), H-7-

>LUMO (43%), H-6->LUMO (20%) 

312 0.0136 H-1->L+2 (80%) H-10->L+1 (6%) 

302 0.0724 
H-10->LUMO (28%), H-9->LUMO (45%), H-8-

>LUMO (11%) 

a Calculated oscillator strength 
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Figure S8. Calculated absorption spectrum for 2 in acetonitrile solution. 

 

 

 

 

 

 

Table S5. TD-DFT calculated lowest energy transitions for 2 in CH3CN solution.    

  Exp. 

absorption (nm) 

Calc. 

absorption (nm) 

 

       f a 
Major contributions 

448 

499 0.1550   HOMO->LUMO (93%) 

441 0.0166   
H-3->L+1 (12%), H-1->LUMO (82%)

 HOMO->LUMO (3%) 

350 

366 0.0369 H-2->LUMO (73%), H-2->L+1 (21%) 

339 0.2999 HOMO->L+2 (90%) 

320 0.0177 
H-7->LUMO (35%), H-6->LUMO (37%), H-5-

>LUMO (16%) H-10->LUMO (7%) 

308 0.0587 
H-6->LUMO (15%), H-5->LUMO (62%) H-1-

>L+2 (7%) 

a Calculated oscillator strength 
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Figure S9. Calculated absorption spectrum for 3 in acetonitrile solution. 

 

 

 

Table S6. TD-DFT calculated lowest energy transitions for 3 in CH3CN solution.    

  Exp. 

absorption (nm) 

Calc. 

absorption (nm) 

 

       f a 
Major contributions 

505 
541 0.152   H-1->LUMO (12%), HOMO->LUMO (85%) 

477 0.1095 H-1->LUMO (86%), HOMO->LUMO (12%) 

364 

365 0.1799 H-3->LUMO (33%), HOMO->L+2 (61%) 

360 0.0181 
H-3->LUMO (57%), HOMO->L+2 (27%) H-1-

>L+2 (5%) 

350 0.0111 H-2->L+1 (82%), H-1->L+2 (5%) 

339 0.0355 H-1->L+2 (85%) H-2->L+1 (7%) 

319 0.0191 H-7->LUMO (27%), H-5->LUMO (62%) 

315 0.0251 H-4->LUMO (83%) 

313 0.0179 

H-9->LUMO (16%), H-8->LUMO (37%), H-7-

>LUMO (32%) H-6->LUMO (5%), H-

5->LUMO (6%) 

a Calculated oscillator strength 
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Figure S10. Diffuse reflectance (DR) spectra of 1 on cellulose support upon five cycles of sequential 

exposure to HCl and NH3 vapors. 

 

 

 

 

Figure S11. Photographs of 1 directly dropcasted on glass support and exposed to HCl and NH3 

vapors. 
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Figure S12. Spectral response of the paper sensor based on 1 sequentially exposed to HCl and triethylamine 

(NEt3) vapors. 
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Figure S13. UV−vis absorption spectra of Ni (1) and Pt (3) films (left) and related HCl-adducts 

films (right) before and after poling with relative switch. 
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Figure S14. Corona-wire poling dynamics of (a) 1 film, (b) HCl-adduct 1 film, (c) 3 film, (d) HCl-

adduct 3 film. 
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