
 

THEORETICAL STUDIES OF EXCITED-STATE PROTON 

TRANSFER REACTIONS OF 7-AZAINDOLE WITH 

WATER, AMMONIA AND WATER- 

AMMONIA CLUSTERS 

 

 

 

 

 

KHANITTHA KERDPOL 

 

 

 

 

 

MASTER OF SCIENCE                                                                                                 

IN CHEMISTRY 

 

 

 

 

 

GRADUATE SCHOOL                                                                                    

CHIANG MAI UNIVERSITY                                                                                     

APRIL 2014 



a 

THEORETICAL STUDIES OF EXCITED-STATE PROTON 

TRANSFER REACTIONS OF 7-AZAINDOLE WITH  

WATER, AMMONIA AND WATER- 

AMMONIA CLUSTERS 

 

 

 

 

 

 

KHANITTHA KERDPOL 

 

 

 

 

 

 

A THESIS SUBMITTED TO CHIANG MAI UNIVERSITY IN PARTIAL 

FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE OF                                                                                           

MASTER OF SCIENCE                                                                                                          

IN CHEMISTRY 

 

 

 

 

 

 

GRADUATE SCHOOL, CHIANG MAI UNIVERSITY                                                                                     

APRIL 2014 



 

 



c 

ACKNOWLEDGEMENT 

I would like to express my sincere gratitude to my advisor, Dr. Nawee Kungwan who has 

taught me everything for all knowledge granted and also for his kind encouragement, 

excellent suggestion, and informative discussion. He spent time to give every supporting 

and continue to inspire me. 

 
Moreover, I am very thankful to my friends and colleagues: Mr. Rathawat Daengngern 

who taught me everything about computational chemistry and excellent guidance and also 

he helps me to solve many problems of my work, all members in Computational 

Chemistry Laboratory (CCL) at Chiang Mai University for their welcoming helps and 

sharing experiences, and my friends for their encouragement. 

 
Furthermore, I am really thank Research Professional Development Project under the 

Science Achievement Scholarship of Thailand (SAST), Faculty of Science, Chiang Mai 

University and the Graduate School for financial support. 

 
Besides, I am grateful to all teachers for giving me valuable suggestions, teaching me new 

knowledge and also my special thanks go to my family. I intrinsically express my 

gratitude to my parents, my older sister, and my relatives for their endless support, 

encouragement and love. 

 
Finally, I truly thank those people without mentioned above for their valuable supports to 

my work, too. This thesis would not have been possible without the help and support of 

the kind people around me. 

Khanittha Kerdpol 

 


