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APPENDIX A 

Key Word in Route Section for used in This Calculation 

Geometry Optimization 

For ground state structure: 

# opt b3lyp/tzvp 

For excited-state structure: 

#opt td b3lyp/tzvp 

 

Frequency Calculation 

For ground state structure: 

# freq b3lyp/tzvp 

For excited-state structure: 

# freq b3lyp/tzvp 

 

Potential Energy Curves Calculation 

For ground state structure: 

# opt=modredundant b3lyp/tzvp 

For excited-state structure: 

# opt=modredundant td b3lyp/tzvp 

 

Vertical Excitation Calculation 

For absorption spectra in ground state: 

# td b3lyp/tzvp 

For emission spectra in ground state: 

# td b3lyp/tzvp 
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APPENDIX B 

Cartesian Coordinates of the Optimized Structures Calculation 

1. HBQ compound 

 

0 1 

 C                  3.49401000    0.11081800    0.00086000 

 C                  2.71454400    1.24947100    0.00183700 

 C                  1.30426400    1.15580000    0.00035300 

 C                  0.68178200   -0.11570200   -0.00009000 

 C                  1.50515000   -1.26562000   -0.00063300 

 C                  2.88194700   -1.15503000   -0.00064200 

 C                  0.50064000    2.34476500   -0.00029700 

 C                 -0.76203900   -0.19586300   -0.00011400 

 C                 -1.52141400    0.99890700   -0.00085000 

 C                 -0.85436400    2.26953300   -0.00138900 

 C                 -2.93345700    0.93601200   -0.00055300 

 H                 -3.50752200    1.87491500   -0.00110000 

 C                 -3.58206200   -0.28190900    0.00067200 

 C                 -2.83363500   -1.47225000    0.00150900 

 H                  1.01797100    3.31645200   -0.00016200 

 H                  4.59127300    0.18425100    0.00116100 

 H                  3.18098700    2.24622800    0.00308000 

 H                  3.50907600   -2.05889100   -0.00168700 

 H                 -1.47579000    3.17817500   -0.00223800 

 H                 -4.68071800   -0.33037900    0.00101900 

 H                 -3.35711500   -2.43983300    0.00253100 

 O                  0.91376600   -2.56760500   -0.00146700 

 H                  0.01115600   -2.89455400   -0.00163000 

 N                 -1.45309300   -1.42987200    0.00097000 
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2. HBID compound 

 

0 1 

 C                  3.27697800    0.29758000   -0.03985800 

 C                  2.41747300    1.37947900   -0.04264700 

 C                  1.02868400    1.17230700   -0.00807100 

 C                  0.50500400   -0.15228100    0.02988600 

 C                  1.41746300   -1.24805400    0.03180700 

 C                  2.78563100   -1.00611400   -0.00302300 

 C                  0.12061100    2.28290500   -0.01036800 

 C                 -0.92713500   -0.33238700    0.06484900 

 C                 -1.78945500    0.79877000    0.06113600 

 C                 -1.22299200    2.11170800    0.02249300 

 H                  0.54149700    3.28119700   -0.03954200 

 H                  4.34801500    0.45853700   -0.06655000 

 H                  2.80219200    2.39128300   -0.07130600 

 H                  3.45341600   -1.85767800   -0.00062300 

 H                 -1.89080000    2.96540500    0.02006600 

 O                  1.00195100   -2.52590400    0.06649400 

 H                  0.00757400   -2.51225200    0.08811900 

 C                 -3.22701000   -1.16125700   -0.08463500 

 C                 -3.26971200    0.35511700    0.04079200 

 N                 -1.76666900   -1.58799500   -0.12139800 

 H                 -3.77441000    0.78338900   -0.79990000 

 H                 -4.07441100   -1.81241400   -0.13762100 

 H                 -3.75522700    0.63910000    0.95102800 
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3. IPDO compound 

 

0 1 

 H                 -0.31035800   -2.69377900   -0.90847500 

 C                 -3.00616000    1.22252600   -0.00011900 

 C                 -3.55056800   -0.05826900   -0.00011900 

 C                 -2.72438800   -1.19217700   -0.00011900 

 C                 -1.35414400   -1.01411200   -0.00009800 

 C                 -0.79431400    0.30066700   -0.00016200 

 H                 -3.67071900    2.09914200   -0.00001800 

 H                 -4.64288700   -0.18832400   -0.00014600 

 H                 -3.16530500   -2.19870700   -0.00001300 

 C                 -0.25618500   -2.04201900    0.00005000 

 H                 -0.31051500   -2.69365600    0.90865000 

 C                  0.99659000   -1.20973200    0.00009000 

 C                  2.31854700   -1.61186000    0.00016400 

 C                  3.32077000   -0.63009900    0.00004100 

 C                  2.99556600    0.72306600    0.00026800 

 C                  1.65773600    1.14178300    0.00008300 

 C                  0.66179200    0.17949700   -0.00002700 

 H                  2.58702800   -2.67742100    0.00024000 

 H                  4.37656900   -0.93891900   -0.00013400 

 H                  3.79588000    1.47777800    0.00046200 

 O                  1.33321600    2.53447400    0.00005900 

 H                  0.40576800    2.78234500   -0.00006900 

 N                 -1.61752200    1.41430400   -0.00018200 
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4. IPRO compound 

 

0 1 

 C                 -0.44107600    0.13702500    0.05325500 

 C                 -0.69340800   -1.18857200    0.09605700 

 C                 -2.11531100   -1.72482900   -0.07293300 

 C                 -3.13286400   -0.81561200   -0.16108600 

 C                 -2.84127600    0.71784400   -0.09262200 

 C                 -1.55873900    1.17667400    0.00525600 

 C                  1.08067400    0.30937700    0.03040300 

 C                  0.63594200   -1.97156500    0.32630100 

 H                 -2.30853000   -2.77647100   -0.11312100 

 H                 -4.14018400   -1.15815500   -0.27453300 

 H                 -3.65281300    1.41434900   -0.12712000 

 H                  0.72076500   -2.27023600    1.35026400 

 C                  3.25522100    0.81356000   -0.00048700 

 N                  2.06297800    1.41439000    0.01214500 

 H                  4.18571600    1.30591700    0.19099300 

 O                 -1.27268500    2.57703000    0.05081000 

 H                 -0.47203500    2.72369600    0.55977800 

 H                  0.73977000   -2.84469400   -0.28342400 

 C                  1.64345400   -0.86160300    0.01251100 

 C                  3.10529000   -0.70474300   -0.31416400 

 H                  3.75011100   -1.33635900    0.26043800 

 H                  3.29038700   -0.90036100   -1.34971800  
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5. PDP compound 

 

0 1 

 C                  0.69747800   -0.23298200   -0.00346200 

 C                  1.35468000   -1.47069800    0.00466900 

 C                  1.44079300    0.95501900   -0.01117400 

 C                  2.75519800   -1.52041300    0.00508700 

 H                  0.78714300   -2.37776200    0.01055700 

 C                  2.84131100    0.90530300   -0.01075800 

 C                  3.49851300   -0.33241300   -0.00262900 

 H                  3.25698700   -2.46543700    0.01129700 

 H                  3.40884900    1.81236800   -0.01664500 

 H                  4.56784000   -0.37037200   -0.00231300 

 O                  0.77017800    2.21799400   -0.01946800 

 H                 -0.07221800    2.13599300    0.43357100 

 C                 -0.84155300   -0.17834900   -0.00392000 

 C                 -1.58008500   -1.36949500    0.00381700 

 C                 -2.97442700   -1.31066400    0.00334300 

 C                 -3.59532400   -0.06083500   -0.00486400 

 C                 -2.80754100    1.09832800   -0.01238900 

 N                 -1.46679500    1.01087600   -0.01173400 

 H                 -3.55718300   -2.20802700    0.00917000 

 H                 -1.07952500   -2.31517100    0.01003100 

 H                 -4.66285700    0.01178000   -0.00540600 

 H                 -3.27716800    2.05973800   -0.01870000  
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6. PRP compound 

 

0 1 

 C                  3.16890300    0.66667700   -0.09839400 

 C                  1.09836700   -0.23924000   -0.02834500 

 N                  1.90794300    1.00898800   -0.01774300 

 C                 -0.44064200   -0.29224300   -0.01276300 

 C                 -1.07771100   -1.48817000   -0.03444200 

 C                 -1.25570900    1.01376200    0.02745400 

 C                 -2.61671900   -1.54117200   -0.01885700 

 H                 -0.51139800   -2.39558900   -0.06238400 

 C                 -2.61003600    0.96711900    0.04116800 

 C                 -3.33397800   -0.39188800    0.01653500 

 H                 -3.11971800   -2.48541800   -0.03597400 

 H                 -3.17634900    1.87453800    0.06911300 

 H                 -4.40329000   -0.42871500    0.02736400 

 O                 -0.58347700    2.27569700    0.05032600 

 H                  0.25377300    2.20071700   -0.41334400 

 C                  1.90992500   -1.31903700   -0.07258400 

 H                  3.97088900    1.33525300   -0.33232800 

 H                  1.61005200   -2.32934700   -0.25765300 

 C                  3.32846500   -0.83215900    0.17680600 

 H                  3.60793200   -0.99555800    1.19665900 

 H                  4.05514700   -1.30627300   -0.44933100  
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APPENDIX C 

Definitions 

1. Calculation of Reaction Probability  

Reaction probability of all compounds is calculated from all active ESPT 

trajectories divided by a total number of trajectories.  

 Number of the ESIPT reactiontrajectoriesReaction probability
Total number of trajectories

=  

 

2. Proton Transfer Time  

The intersection between the average value of breaking (O–H) and forming (N∙∙∙H) 

bonds are indicated proton transfer time. 
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APPENDIX D 

Conferences and Workshops 

Poster presentations 

1. Poster presentation: “Influence of the Hydrogen-Bonding Geometries Controlling 

over the Excited-State Intramolecular Proton Transfer of 10-

Hydroxybenzo[h]quinoline” in The Pure and Applied Chemistry International 

Conference 2016 (PACCON 2016), Bangkok, THAILAND, February 9-11, 2016 

2. Poster presentation: “Influence of the Hydrogen-Bonding Geometries Controlling 

over the Excited-State Intramolecular Proton Transfer of 10-

Hydroxybenzo[h]quinoline” in International Congress for Innovation in Chemistry 

(Chemistry in ASEAN Economic Community and Beyond) 2016, Pattaya, 

THAILAND, June 26-29, 2016 

3. Poster presentation: “Influence of the Hydrogen-Bonding Geometries Controlling 

over the Excited-State Intramolecular Proton Transfer of 10-

Hydroxybenzo[h]quinoline” in the third International Conference on 

Computational Science and Engineering (ICCSE-3), Ho Chi Minh city, 

VIETNAM, November 28-30, 2016 

4. Poster presentation: “Excited State Intramolecular Proton Transfer in π-Expanded 

systems of 10-Hydroxybenzo[h]quinoline” in The Pure and Applied Chemistry 

International Conference 2017 (PACCON 2017), Bangkok, THAILAND, February 

2-3, 2017 
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Workshops 

1. “Molecular Designs for Advanced Materials: Workshops and Conference” at 

Chiang Mai University, Chaing Mai, THAILAND, November 24-27, 2015  

2. “13th Thai Summer School of Computational Chemistry Workshop” at Chiang Mai 

University, Chaing Mai, THAILAND, November 16-17, 2016 

 



 

70 
 

APPENDIX E 

Publications and Poster 
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