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Fig. S1 Absorption spectra of POX-th-CN, TPA-th-CN dyes and their preliminary compounds 

for conforming ICT property, recorded in DMF (3 × 10-4 M). 

 

Fig. S2 ATR-FT-IR spectra of neat dyes (bottom) and dye adsorbed TiO2 films (top): (A) POX-

th-CN, (B) TPA-th-CN.  
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EHOMO (eV) = -e [Eonset ox V (vs Fc/Fc+) + 4.8 V]           (1)        

where,  

the potential of Fc was measured to be 0.45 V against Ag/AgCl(aq) electrode. 

EHOMO (eV) (POX-th-CN) = -e [(0.79-0.45) V + 4.8 V] 

EHOMO (eV) (POX-th-CN) = -5.14 eV 

EHOMO (eV) (TPA-th-CN) = -e [(1.10-0.45) V + 4.8 V] 

EHOMO (eV) (TPA-th-CN) = -5.45 eV 

ELUMO (eV) = E0-0 (eV) + EHOMO (eV)                            (2)   

where, 

 E0-0 is the intersection between the absorption and emission spectra of the sensitizers. 

ELUMO (eV) (POX-th-CN) = 2.03 (eV) – 5.14 (eV) 

ELUMO (eV) (POX-th-CN) = -3.11 (eV) 

ELUMO (eV) (TPA-th-CN) = 2.19 (eV) – 5.45 (eV) 

ELUMO (eV) (TPA-th-CN) = -3.26 (eV) 
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Cartesian Coordinates of (2E,2'E)-3,3'-(5,5'-(1E,1'E)-2,2'-(10-hexyl-10H-phenoxazine-3,7-

diyl)bis(1-cyanoethene-2,1-diyl)bis(thiophene-5,2-diyl))bis(2-cyanoacrylic acid) (POX-th-CN) 

 
 H                  2.53639300    4.15996100   -0.67964200 
 C                  2.41595400    3.08407000   -0.65711800 
 C                  2.17322300    0.32458400   -0.54241200 
 C                  1.13386300    2.51548000   -0.73677200 
 C                  3.55616100    2.29821100   -0.53849200 
 C                  3.46875600    0.89330900   -0.47966700 
 C                  1.04677800    1.10934000   -0.66783500 
 H                  4.51480900    2.79657600   -0.48725200 
 H                  2.03677500   -0.75186300   -0.50240100 
 N                 -0.03825300    3.26493500   -0.88548200 
 C                 -1.27110400    2.62553400   -0.74340000 
 C                 -3.73717400    1.20726400   -0.48924600 
 C                 -2.49593400    3.30836900   -0.67515600 
 C                 -1.31526400    1.21282800   -0.66999700 
 C                 -2.49990300    0.51996800   -0.54490200 
 C                 -3.69329900    2.61369400   -0.55816600 
 H                 -2.52152500    4.39020700   -0.70347200 
 H                 -2.43992100   -0.55952400   -0.50208700 
 H                 -4.62038200    3.17825100   -0.51128700 
 O                 -0.16478600    0.45990800   -0.75386400 
 C                  0.02791600    4.71380800   -1.10331300 
 H                 -0.82695400    4.99385600   -1.72588100 
 H                  0.91485000    4.91705600   -1.71007300 
 C                  0.05406100    5.54812800    0.18656400 
 H                  0.91287000    5.24267400    0.79795300 
 H                 -0.83965800    5.32228100    0.78250100 
 C                  0.12532800    7.05437000   -0.09758100 
 H                 -0.73068400    7.35029500   -0.72237100 
 H                  1.02458900    7.27257900   -0.69237300 
 C                  0.14109400    7.90780700    1.17733700 
 H                  0.99576200    7.61077400    1.80260000 
 H                 -0.75933200    7.69043300    1.77056400 
 C                  0.21476600    9.41536700    0.90230400 
 H                 -0.63783900    9.71115800    0.27460300 
 H                  1.11659100    9.63201400    0.31252400 
 C                  0.22514200   10.25919300    2.18091200 
 H                  1.08676100   10.01144800    2.81272100 
 H                 -0.68087500   10.08951300    2.77541200 
 H                  0.27738700   11.32924700    1.95162900 
 C                  4.58082900   -0.02693900   -0.36072800 
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 H                  4.27450100   -1.06983300   -0.35707100 
 C                 -5.04013700    0.59393200   -0.36374400 
 H                 -5.85154100    1.31695700   -0.34752100 
 C                 -5.43457400   -0.71541200   -0.25403700 
 C                  5.93224700    0.17299700   -0.24552100 
 C                 -4.49582300   -1.79685000   -0.21510700 
 C                  6.50758700    1.48374000   -0.18152100 
 N                  7.00764000    2.53389300   -0.12125900 
 N                 -3.76545700   -2.70317600   -0.17452300 
 C                 -6.84481300   -1.09276600   -0.15900800 
 S                 -7.30774400   -2.73056200    0.20496600 
 C                 -9.01785800   -2.33209100    0.14675600 
 C                 -9.18307200   -0.98032300   -0.14687200 
 C                 -7.97302100   -0.29320000   -0.32033300 
 H                -10.15330100   -0.50859500   -0.24205100 
 H                 -7.92795200    0.75941000   -0.57378400 
 C                  6.87615000   -0.94310000   -0.17088500 
 C                  6.63992400   -2.29699600   -0.38537400 
 C                  7.77506000   -3.10484100   -0.21690600 
 C                  8.91956000   -2.38863400    0.12508600 
 S                  8.54722600   -0.67486100    0.23695600 
 H                  5.67496100   -2.69619900   -0.67509200 
 H                  7.76811000   -4.17927200   -0.34955400 
 C                 -9.96539100   -3.37229100    0.38508800 
 H                 -9.57230800   -4.36821100    0.58293900 
 C                -11.33245400   -3.31709600    0.40712900 
 C                -12.08738000   -2.13344800    0.18208200 
 N                -12.77053400   -1.20303400    0.00763000 
 C                -12.08094800   -4.59134600    0.68863800 
 O                -13.43023600   -4.51139900    0.70484500 
 H                -13.73366400   -3.60326600    0.52493500 
 O                -11.52195200   -5.64373000    0.89272000 
 C                 10.26335800   -2.80365400    0.37603400 
 H                 10.98196600   -2.02221300    0.61640600 
 C                 10.80532400   -4.06050600    0.36333000 
 C                 12.25607800   -4.18106600    0.66870300 
 O                 12.68087500   -5.46326800    0.62797600 
 H                 13.63282800   -5.44122900    0.83877800 
 O                 12.98811800   -3.24655300    0.92676200 
 C                 10.05647400   -5.23774700    0.07549800 
 N                  9.41432200   -6.17969000   -0.16466900 
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Cartesian Coordinates of (2E,2'E)-3,3'-(5,5'-(1E,1'E)-2,2'-(4,4'-(phenylazanediyl)bis(4,1-

phenylene))bis(1-cyanoethene-2,1-diyl)bis(thiophene-5,2-diyl))bis(2-cyanoacrylic acid) (TPA-

th-CN) 

 
 N                  0.00134100    3.30635200    0.20262800 
 C                 -0.02625000    4.74735500    0.27608300 
 C                 -0.07639000    7.54667500    0.41501800 
 C                 -0.79054600    5.48274100   -0.64383900 
 C                  0.71316800    5.41488500    1.26525900 
 C                  0.69080400    6.81123900    1.32696200 
 C                 -0.81826500    6.87817000   -0.56690300 
 H                 -1.35149900    4.96163400   -1.41185300 
 H                  1.29749100    4.84115300    1.97616800 
 H                  1.26473600    7.32265500    2.09251800 
 H                 -1.40837600    7.44223200   -1.28150700 
 H                 -0.09457500    8.62994100    0.46785600 
 C                 -1.22154000    2.59263800    0.20789200 
 C                 -3.69867500    1.18051500    0.19395400 
 C                 -1.37341100    1.39720300   -0.53031400 
 C                 -2.32946300    3.07977200    0.93386000 
 C                 -3.53096900    2.38730200    0.92188800 
 C                 -2.57748800    0.70705600   -0.53538800 
 H                 -0.54345200    1.02069800   -1.11572700 
 H                 -2.23506800    3.99281300    1.50858000 
 H                 -4.36654400    2.77502800    1.49752900 
 H                 -2.64605800   -0.19621100   -1.12566000 
 C                  1.25369800    2.64520300    0.12806600 
 C                  3.79386500    1.35993400   -0.00703900 
 C                  2.33458100    3.24276500   -0.55615800 
 C                  1.45899300    1.39602800    0.75160200 
 C                  2.69681800    0.77422100    0.67646500 
 C                  3.57268700    2.61856000   -0.62225300 
 H                  2.19226000    4.19815700   -1.04615800 
 H                  0.65194900    0.92736400    1.30140400 
 H                  2.83467800   -0.18311200    1.17048700 
 H                  4.36474900    3.11052600   -1.16959800 
 C                 -4.99777500    0.54521300    0.26306100 
 H                 -5.70282000    1.07994200    0.89446500 
 C                  5.03784200    0.61848800   -0.01324800 
 H                  4.96751900   -0.33740800    0.50136100 
 C                 -5.50049500   -0.59411400   -0.32314500 
 C                  6.27533200    0.89967100   -0.54263700 
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 C                 -4.74163300   -1.38800200   -1.23920000 
 C                  6.55935000    2.11316800   -1.24734800 
 N                 -4.14093300   -2.05272700   -2.00030600 
 N                  6.83406300    3.09684600   -1.82890100 
 C                 -6.85876700   -1.05061200   -0.04197500 
 S                 -7.64748300   -2.28896900   -1.09951300 
 C                 -9.17588100   -2.18520700   -0.10469900 
 C                 -8.99677900   -1.27806900    0.93106600 
 C                 -7.72484300   -0.66001800    0.96611800 
 H                 -9.75355600   -1.08487300    1.68005100 
 H                 -7.44458600    0.03683100    1.74556900 
 C                  7.40829100   -0.00921300   -0.43084600 
 S                  7.28860100   -1.59813800    0.42688700 
 C                  9.04868700   -1.94210100    0.04888500 
 C                  9.58883100   -0.88598400   -0.66890500 
 C                  8.68797100    0.17250600   -0.93052600 
 H                 10.61678800   -0.87291600   -1.00462600 
 H                  8.96876100    1.06162500   -1.48066400 
 C                -10.24270800   -3.08657300   -0.44815300 
 H                 -9.93511100   -3.92510200   -1.06942300 
 C                -11.57281000   -3.08747800   -0.10488700 
 C                  9.59466000   -3.17494500    0.51884500 
 H                  8.89718100   -3.80718400    1.06344100 
 C                 10.85650500   -3.69098100    0.34500800 
 C                -12.36448100   -4.21400100   -0.48885500 
 N                -13.00263100   -5.14234100   -0.82174700 
 C                -12.31592500   -2.04552000    0.67041800 
 O                -13.28000600   -2.29542400    1.38662200 
 O                -11.89357500   -0.73376700    0.53082700 
 H                -11.19168400   -0.61576400   -0.14328600 
 C                 11.85883600   -3.03242100   -0.42052800 
 N                 12.67039000   -2.45759700   -1.04675800 
 C                 11.22567700   -5.03659000    0.87552000 
 O                 12.09418300   -5.74833100    0.38149300 
 O                 10.50701400   -5.49221000    1.97584500 
 H                 10.07377000   -4.77707100    2.48365400 
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