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Figure S1 – Comparison of absorption bands (continuous lines) and fluorescence spectra excited at 350 nm (dashed lines)  for a) c-

NG, b) m-NG and c) c-Br-NG. 

 
  



 
Figure S2 – Excitation-emission map of a) c-NG, b) m-NG and c) c-Br-NG. 

 
 

 
Figure S3 – Comparison of absorption spectrum (ABS, continuous curve) and photoluminescence excitation spectra collected at 490 

nm (PLE, dashed curve) of a) c-NG, b) m-NG and c) c-Br-NG 



 
Figure S4 – Exponential fit on the emission decay collected at 590 nm of c-Br-NG. 

  



Computational details 
 
Calculations to estimate the energy difference between the singlet ground state and the first triplet excited state 
of cBrNG were carried out using the Gaussian 16 (revision A.03) software package.[S1] In this case, the two 
structures were optimized using the B3LYP/6-31G(d,p) level of theory and applying the D3 version of 
Grimme’s dispersion with Becke-Johnson damping (GD3BJ). Vibrational frequencies analysis was performed 
to ensure that the optimized geometries are stationary points. 
 

 
 

Figure S5. DFT optimized geometry of cBrNG in its S0 state. 



 
Figure S6. DFT optimized geometry of cBrNG in its T1 state. 

 
Geometries 
 
c-Br-NG (S0) 
 
O                 -5.14200000   -3.35798100    0.00000000 
 C                 -4.69671100   -2.21863800    0.00000000 
 C                 -4.55260800   -1.45153900    1.25607800 
 C                 -5.64893600   -1.58233200    2.10946600 
 H                 -6.46285500   -2.22768000    1.80111100 
 C                 -5.68510100   -0.90116300    3.31895300 
 H                 -6.55008800   -0.96959600    3.97034000 
 C                 -4.56371600   -0.19438100    3.71151900 
 H                 -4.55106500    0.24724000    4.69910200 
 C                 -3.41356800   -0.11260400    2.90527900 
 C                 -3.42216200   -0.66694800    1.58777200 
 C                 -2.23677300   -0.51152300    0.72127300 
 C                 -1.00516100   -0.26292600    1.40180300 
 C                 -0.97308500    0.10698100    2.79895200 
 C                 -2.17357700    0.38497900    3.48679800 
 C                 -2.12384800    1.00661200    4.74402900 
 C                 -0.92070400    1.28300300    5.38771300 
 C                  0.25830800    0.88625200    4.74917300 
 C                  0.25762100    0.30414100    3.48078000 
 C                  1.50025600   -0.07940700    2.82229800 
 C                  2.69777500   -0.21961100    3.53099200 
 H                  2.72168300   -0.12409000    4.60790800 



 C                  3.86868200   -0.51264100    2.84636700 
 C                  3.89499200   -0.62757300    1.46566300 
 H                  4.84069400   -0.81389600    0.97703300 
 C                  2.70938300   -0.49370100    0.72976200 
 C                  1.48467400   -0.28066800    1.41887100 
 C                  0.23219000   -0.28414000    0.70273000 
 C                  0.23219000   -0.28414000   -0.70273000 
 C                  1.48467400   -0.28066800   -1.41887100 
 C                  2.70938300   -0.49370100   -0.72976200 
 C                  3.89499200   -0.62757300   -1.46566300 
 H                  4.84069400   -0.81389600   -0.97703300 
 C                  3.86868200   -0.51264100   -2.84636700 
 C                  2.69777500   -0.21961100   -3.53099200 
 H                  2.72168300   -0.12409000   -4.60790800 
 C                  1.50025600   -0.07940700   -2.82229800 
 C                  0.25762100    0.30414100   -3.48078000 
 C                 -0.97308500    0.10698100   -2.79895200 
 C                 -1.00516100   -0.26292600   -1.40180300 
 C                  0.25830800    0.88625200   -4.74917300 
 C                 -0.92070400    1.28300300   -5.38771300 
 C                 -2.12384800    1.00661200   -4.74402900 
 C                 -2.17357700    0.38497900   -3.48679800 
 C                 -3.41356800   -0.11260400   -2.90527900 
 C                 -3.42216200   -0.66694800   -1.58777200 
 C                 -2.23677300   -0.51152300   -0.72127300 
 C                 -4.56371600   -0.19438100   -3.71151900 
 H                 -4.55106500    0.24724000   -4.69910200 
 C                 -5.68510100   -0.90116300   -3.31895300 
 H                 -6.55008800   -0.96959600   -3.97034000 
 C                 -5.64893600   -1.58233200   -2.10946600 
 H                 -6.46285500   -2.22768000   -1.80111100 
 C                 -4.55260800   -1.45153900   -1.25607800 
 H                  1.20736200    1.08089000   -5.23240500 
 H                 -3.04863000    1.28505600   -5.22633400 
 H                  1.20736200    1.08089000    5.23240500 
 H                 -3.04863000    1.28505600    5.22633400 
 C                 -0.84721000    1.98341800    6.75048600 
 C                 -0.84721000    1.98341800   -6.75048600 
 C                 -0.14297400    1.05464200    7.76324000 
 H                  0.87432700    0.80670200    7.44812400 
 H                 -0.07943700    1.54058400    8.74252500 
 H                 -0.69522400    0.11725400    7.88099100 
 C                 -2.23832600    2.33328600    7.30282500 
 H                 -2.77992600    3.01277600    6.63725800 
 H                 -2.85062500    1.43898100    7.45628400 
 H                 -2.13379500    2.83206400    8.27081600 
 C                 -0.04014100    3.29175000    6.60375500 
 H                  0.97833400    3.10265400    6.25366500 
 H                 -0.52028100    3.96652800    5.88844500 



 H                  0.02737200    3.80605700    7.56825200 
 C                 -0.14297400    1.05464200   -7.76324000 
 H                 -0.07943700    1.54058400   -8.74252500 
 H                  0.87432700    0.80670200   -7.44812400 
 H                 -0.69522400    0.11725400   -7.88099100 
 C                 -2.23832600    2.33328600   -7.30282500 
 H                 -2.85062500    1.43898100   -7.45628400 
 H                 -2.77992600    3.01277600   -6.63725800 
 H                 -2.13379500    2.83206400   -8.27081600 
 C                 -0.04014100    3.29175000   -6.60375500 
 H                 -0.52028100    3.96652800   -5.88844500 
 H                  0.97833400    3.10265400   -6.25366500 
 H                  0.02737200    3.80605700   -7.56825200 
 Br                 5.49098100   -0.73534600    3.82863100 
 Br                 5.49098100   -0.73534600   -3.82863100 
 
Zero-point correction=                           0.673961 (Hartree/Particle) 
 Thermal correction to Energy=                    0.715340 
 Thermal correction to Enthalpy=                  0.716285 
 Thermal correction to Gibbs Free Energy=         0.600500 
 Sum of electronic and zero-point Energies=          -7181.152939 
 Sum of electronic and thermal Energies=             -7181.111559 
 Sum of electronic and thermal Enthalpies=           -7181.110615 
 Sum of electronic and thermal Free Energies=        -7181.226399 
 
c-Br-NG (T1) 
 
 O                  5.21377700    3.32716300    0.00000000 
 C                  4.72901800    2.20261400    0.00000000 
 C                  4.56468000    1.44287500    1.25664700 
 C                  5.65291500    1.57117800    2.11692500 
 H                  6.47244800    2.20994600    1.81019900 
 C                  5.68156800    0.89427400    3.33244600 
 H                  6.54702200    0.96023900    3.98339600 
 C                  4.55884600    0.19480900    3.72608800 
 H                  4.54395100   -0.24549800    4.71386200 
 C                  3.40535100    0.11732000    2.91977800 
 C                  3.42045600    0.66771400    1.58863800 
 C                  2.25066600    0.50531100    0.72649300 
 C                  1.01247700    0.23515200    1.40978100 
 C                  0.97532200   -0.13096600    2.78425100 
 C                  2.17296500   -0.38732700    3.49432900 
 C                  2.11756400   -0.99744000    4.75855400 
 C                  0.90942700   -1.28183400    5.40007600 
 C                 -0.26143400   -0.88599200    4.75284700 
 C                 -0.26193600   -0.30810400    3.47297800 
 C                 -1.49252900    0.09081900    2.83278000 
 C                 -2.69551900    0.23305100    3.54781000 
 H                 -2.72203100    0.15022600    4.62447300 



 C                 -3.86255900    0.52080400    2.84867800 
 C                 -3.90037000    0.63931900    1.46903700 
 H                 -4.84943900    0.82146800    0.98645100 
 C                 -2.71060100    0.50767100    0.71750600 
 C                 -1.47621100    0.30143800    1.41816400 
 C                 -0.23819600    0.29429400    0.71211800 
 C                 -0.23819600    0.29429400   -0.71211800 
 C                 -1.47621100    0.30143800   -1.41816400 
 C                 -2.71060100    0.50767100   -0.71750600 
 C                 -3.90037000    0.63931900   -1.46903700 
 H                 -4.84943900    0.82146800   -0.98645100 
 C                 -3.86255900    0.52080400   -2.84867800 
 C                 -2.69551900    0.23305100   -3.54781000 
 H                 -2.72203100    0.15022600   -4.62447300 
 C                 -1.49252900    0.09081900   -2.83278000 
 C                 -0.26193600   -0.30810400   -3.47297800 
 C                  0.97532200   -0.13096600   -2.78425100 
 C                  1.01247700    0.23515200   -1.40978100 
 C                 -0.26143400   -0.88599200   -4.75284700 
 C                  0.90942700   -1.28183400   -5.40007600 
 C                  2.11756400   -0.99744000   -4.75855400 
 C                  2.17296500   -0.38732700   -3.49432900 
 C                  3.40535100    0.11732000   -2.91977800 
 C                  3.42045600    0.66771400   -1.58863800 
 C                  2.25066600    0.50531100   -0.72649300 
 C                  4.55884600    0.19480900   -3.72608800 
 H                  4.54395100   -0.24549800   -4.71386200 
 C                  5.68156800    0.89427400   -3.33244600 
 H                  6.54702200    0.96023900   -3.98339600 
 C                  5.65291500    1.57117800   -2.11692500 
 H                  6.47244800    2.20994600   -1.81019900 
 C                  4.56468000    1.44287500   -1.25664700 
 H                 -1.21456200   -1.07275200   -5.23171200 
 H                  3.04081700   -1.26369000   -5.25093500 
 H                 -1.21456200   -1.07275200    5.23171200 
 H                  3.04081700   -1.26369000    5.25093500 
 C                  0.83121900   -1.98021300    6.76338100 
 C                  0.83121900   -1.98021300   -6.76338100 
 C                  0.11864600   -1.05396800    7.77270300 
 H                 -0.89771900   -0.80941300    7.45164400 
 H                  0.05049900   -1.53969800    8.75186400 
 H                  0.66697300   -0.11463400    7.89332900 
 C                  2.22172800   -2.32337800    7.32161800 
 H                  2.76962600   -3.00018700    6.65825300 
 H                  2.82909800   -1.42611600    7.47842000 
 H                  2.11585700   -2.82292000    8.28902500 
 C                  0.03015100   -3.29208800    6.61530000 
 H                 -0.98664200   -3.10684400    6.25800300 
 H                  0.51692400   -3.96681300    5.90440200 



 H                 -0.04245700   -3.80478200    7.58038600 
 C                  0.11864600   -1.05396800   -7.77270300 
 H                  0.05049900   -1.53969800   -8.75186400 
 H                 -0.89771900   -0.80941300   -7.45164400 
 H                  0.66697300   -0.11463400   -7.89332900 
 C                  2.22172800   -2.32337800   -7.32161800 
 H                  2.82909800   -1.42611600   -7.47842000 
 H                  2.76962600   -3.00018700   -6.65825300 
 H                  2.11585700   -2.82292000   -8.28902500 
 C                  0.03015100   -3.29208800   -6.61530000 
 H                  0.51692400   -3.96681300   -5.90440200 
 H                 -0.98664200   -3.10684400   -6.25800300 
 H                 -0.04245700   -3.80478200   -7.58038600 
 Br                -5.48657900    0.73333400    3.82833800 
 Br                -5.48657900    0.73333400   -3.82833800 
 
Zero-point correction=                           0.670256 (Hartree/Particle) 
 Thermal correction to Energy=                    0.712217 
 Thermal correction to Enthalpy=                  0.713161 
 Thermal correction to Gibbs Free Energy=         0.594889 
 Sum of electronic and zero-point Energies=          -7181.057109 
 Sum of electronic and thermal Energies=             -7181.015148 
 Sum of electronic and thermal Enthalpies=           -7181.014204 
 Sum of electronic and thermal Free Energies=        -7181.132476 
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Figure S7 – Decay Associated Spectra decomposition of c-NG after SVD analysis with corresponding lifetimes. 

 
Figure S8 - Decay Associated Spectra decomposition of m-NG after SVD analysis with corresponding lifetimes. 



 
Figure S9 - Decay Associated Spectra decomposition of c-Br-NG after SVD analysis with corresponding lifetimes. 


