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[image: image2]Section 1 General Information
1.
Course Code and Title

In Thai


PYBN 201
หลักการเคมีของยา
In English

PYBN 201 
Principles of Medicinal Chemistry
2.
Number of Credits
2 (2-0-4)

    




(Theory 2 hrs., Practice 0 hrs., Self-Study 4 hrs./week)

3.
Curriculum and Course Type

   
3.1
Program

Doctor of Pharmacy Program (International Program) 

    
3.2
Course Type   
( Specific Course  ( Compulsory Course  ( Elective Course

4. Course Coordinator and Instructor 

4.1 Course Responsible Instructors


1) Asst. Prof. Chatchakorn Eurtivong, PhD


2) Asst. Prof. Satsawat Visansirikul, PhD

4.2 Instructors


1) Assoc. Prof. Kittisak Sripha, Dr.rer.nat.

2) Asst. Prof. Kuntarat Arunrungvichian, PhD


3) Asst. Prof. Satsawat Visansirikul, PhD


4) Asst. Prof. Chatchakorn Eurtivong, PhD


5) Lect. Chaiyawat Aonsri, PhD


6) Lect. Teerawat Songsichan, PhD
4.3 Scientist/Worker

1) ...................-.........................
4.4 General Administration Officer

1) Mrs. Chitralada Hemintraporn

5.
Semester/Class Level


5.1
Semester


1st Semester / Class Level 2nd 


5.2
Number of Students Allowed
13 students
6.
Prerequisites
None

7.
Co-requisites
None

8.
Date of Preparation/Latest Revision of the Course Specifications


25th August 2021 

Section 2 Course Goals and Course Description

1.
Course Goals



To introduce concepts of medicinal chemistry; chemical reaction of drug degradation and biotransformation of drugs, pharmacodynamic and pharmacokinetic properties, aspects of stereochemistry in drug action, concepts of drug discovery and structure activity relationships (SARs).
2.
Course Description

The chemical reactions detailing the mechanisms of drug degradation and biotransformation and influence of physicochemical properties and chemical interactions on drug properties. Introduction to concepts of prodrugs and stereoisomerism, drug discovery and structure-activity relationship (SAR).
Section 3 Course Objectives, Course-level Learning Outcomes and Course Implementation

1.
Course Objectives

This course is designed to provide students with a solid foundation of medicinal chemistry for further study and practice in pharmaceutical care professions.
2.
Course-level Learning Outcomes: CLOs

CLO1 Explain mechanism of chemical reaction for drug degradation and biotransformation.

CLO2 Predict physicochemical properties, degradable products, and metabolites from chemical structures

CLO3 Explain concept of pro-drug

CLO4 Describe types of stereoisomers and stereochemical aspects of drug action

CLO5 Explain types of chemical forces in drug and receptor interactions

CLO6 Explain principles of drug discovery and structure-activity relationships (SARs)
3.
How to organize learning experiences to develop the knowledge or skills stated in number 2 and how to measure the learning outcomes

	PYBN 201
	Teaching and learning experience management
	Learning outcomes 

measurements

	
	
	Formative
	Summative

	
	Lecture in class
	Exercise in class/ homework
	Individual/group

work assignment
	Case-based study/ PBL
	Virtual/simulation/ scenario learning
	Quiz
	OSPE/Discussion
	Presentation
	Written

examination
	OSPE/Oral examination
	Presentation
	Performance assessment using rubric score

	CLO1 Explain mechanism of chemical reaction for drug degradation and biotransformation.
	✓

	
	✓

	
	
	✓

	
	
	✓

	
	
	

	CLO2 Predict physicochemical properties, degradable products, and metabolites from chemical structures
	✓

	
	
	✓

	
	✓

	
	
	✓

	
	
	

	CLO3 Explain concept of pro-drug
	✓

	
	✓

	
	
	✓

	
	
	✓

	
	
	

	CLO4 Describe types of stereoisomers and stereochemical aspects of drug action
	✓

	
	
	
	
	✓

	
	
	
	
	
	

	CLO5 Explain types of chemical forces in drug and receptor interactions 
	✓

	
	
	
	
	✓

	
	
	✓

	
	
	

	CLO6 Explain principles of drug discovery and structure-activity relationships (SARs)
	✓

	
	
	
	
	✓

	✓

	
	✓

	
	
	


Section 4 Lesson Plan and Evaluation

1.
Lesson Plan (Friday, 9-11 am)
	Week
	Date
	Time
	Topic/Details
	Hours
	Teaching Method:
Multimedia
	Instructors

	1
	8th August
	09:00–11:00
	Introduction of chemical reactions for drug degradation and biotransformation 
- Hydrolysis
	2
	Interactive lecture, exercise, formative assessment / MSTeams
	Dr. Teerawat Songsichan

	2
	15th August
	09:00–11:00
	- Oxidation and Reduction
	2
	
	Dr. Teerawat Songsichan

	3
	22nd August
	09:00–11:00
	- Radical reaction
	2
	
	Assoc. Prof. Dr. Kittisak Sripha

	4
	29th August
	09:00–11:00
	Organic reaction and its role in drug stability  
	2
	Interactive lecture, assignment, formative assessment / MSTeams
	Assoc. Prof. Dr. Kittisak Sripha

	5
	5th September
	09:00–12:00
	Chemical structure influencing pharmacokinetic properties

- Physicochemical properties of organic compounds


	3
	Interactive lecture, exercise, formative assessment / MSTeams
	Asst. Prof. Dr. Kuntarat Arunrungvichian

	6
	12th September
	-
	-


	-
	-
	-

	7
	19th September
	09:00–12:00
	Chemical structure influencing pharmacokinetic properties

- Physicochemical properties of organic compounds (continue) 

- Pharmacokinetic processes
	3
	Interactive lecture, exercise, formative assessment / MSTeams
	Asst. Prof. Dr. Kuntarat Arunrungvichian

	8
	26th September
	-
	-
	-
	-
	-

	9
	2nd October
	09:00–11:00
	Midterm examination
	
	-
	

	10
	10th October
	09:00–11:00
	- Biotransformation reactions for drug metabolism
	2
	Interactive lecture, exercise, formative assessment / MSTeams
	Asst. Prof. Dr. Satsawat Visansirikul

	11
	17th October
	09:00–11:00
	- Biotransformation reactions for drug metabolism
	2
	Interactive lecture, exercise, formative assessment / MSTeams
	Asst. Prof. Dr. Satsawat Visansirikul

	
	
	
	
	
	
	

	12
	24th October
	09:00–11:00
	Pro-drug
	2
	Interactive lecture, assignment, formative assessment / MSTeams
	Asst. Prof. Dr. Satsawat Visansirikul

	13
	31st October
	09:00–11:00
	Chemical structure influencing pharmacodynamics properties

- Chemical forces and interactions
	2
	Interactive lecture, formative assessment / MSTeams
	Asst. Prof. Dr. Chatchakorn Eurtivong

	14
	7th November
	09:00–11:00
	Stereochemical aspects of drug action
	2
	Interactive lecture, exercise, formative assessment / MSTeams
	Dr. Chaiyawat Aonsri

	15
	14th November
	09:00–11:00
	Stereochemical aspects of drug action
	2
	Interactive lecture, exercise, formative assessment / MSTeams
	Dr. Chaiyawat Aonsri

	
	
	11:00–12:00
	Introduction to drug discovery and development, lead modification, and structure-activity relationships (SARs)
	1
	Interactive, formative assessment / MSTeams
	Asst. Prof. Dr. Chatchakorn Eurtivong

	16
	21st November
	09:00–12:00
	Introduction to drug discovery and development, lead modification, and structure-activity relationships (SARs) (continue)
	3
	Interactive, formative assessment / MSTeams
	Asst. Prof. Dr. Chatchakorn Eurtivong

	17
	28th November
	-
	-
	-
	-
	-

	18
	4th December
	09:00–11:00
	Final examination
	
	-
	

	-
	-
	-
	Number of hours per semester
	30 (lecture)
	-
	-


2.
Plan for Assessment of Expected Course-Level Learning Outcomes (CLOs)

2.1
Measurement and Evaluation of learning achievement



A.
Formative Assessment





Quiz and discussion in/out of class for students to monitor their progress and improvement in the course
B. 
Summative Assessment




(1) Tool and weight for measurement and evaluation

	Learning Outcomes
	Measurement Method
	Weight

(Percentage)

	
	Written

examination
	OSPE/Oral

examination
	Presentation
	Performance assessment using rubric score
	

	CLO1 Explain mechanism of chemical reactions for drug degradation and biotransformation
	40
	
	
	
	40

	CLO2 Predict physicochemical properties, degradable products, and metabolites from chemical structures 
	20
	
	
	
	20

	CLO3 Explain concept of pro-drug
	10
	
	
	
	10

	CLO4 Describe types of stereoisomers and

stereochemical aspects of 

drug action
	10
	
	
	
	10

	CLO5 Explain types of chemical forces in drug and receptor interactions 
	7
	
	
	
	7

	CLO6 Explain principles of drug discovery and structure-

activity relationships (SARs).
	13
	
	
	
	13

	Total
	100
	
	
	
	100


(2) Grading Rules 

Final letter grades will be assigned based on the student's total score relative to following criteria: 

Score




Symbol

Grading 

≥ Mean + 28



A


4.00
≥ Mean + 21



B+


3.50
≥ Mean
+ 14



B


3.00
≥ Mean + 7        

            C+


2.50
≥ Mean                                       
C


2.00
≥ Mean – 7                                 
D+


1.50
≥ Mean – 14                                  
D


1.00
< Mean – 14



F


0.00
 (3) Measurement and Evaluation

Students will be graded A-D based on the student’s score from the whole course. To pass this course, students must achieve at least grade D. Grade scores are determined based on the Minimum Passing Level (MPL) as follows: A ( MPL+28, B+ = MPL+21, B = MPL+14, C+ = MPL+7, C = MPL, D+ = MPL-7, D = MPL-14, F < MPL-14 


2.2 
Re-examination (if the course allows any.)




Follow Mahidol University Regulation

3.
Students’ Appeal

Students can submit an appeal at the Office of Bachelor of Pharmacy Education (International program) to solve problems.

Section 5 Teaching Resources

1.
Required Texts

1. Sykes P .Guidebook to mechanism in organic chemistry5 .th ed .New York :Longman Group Limited; 1981. 

2. Pine SH .Organic chemistry5 .th ed .New Delhi :McGraw-Hill Book Co.; 1987.

3. Grossman RB .The art of writing reasonable organic reaction mechanisms .New York :Springer-VerlagNew York Inc.; 1999. 

4. Furniss BS, Hannaford AJ, Rogers V, Smith PW, Tatchell AR .Vogel’s textbook of practical organic chemistry, including qualitative organic analysis4 .th ed .Longman :English Language Book Society; 1989.

5. Schwetlick K .Organikum20 .th ed .Weinheim :Wiley –VCH Verlag GmbH;1999. 

6. Smith MB, March J .March’s advanced organic chemistry reaction, mechanism, and structure .5th ed.New York :John Wiley & Son Inc.; 2001.

7. Delgado JN, Remers WA .Wilson and Gisvold’s textbook of organic medicinal and pharmaceutical chemistry .10th ed .Philadelphia :Lippincott-Raven Publishers; 1998. 

8. Silverman RB .The organic chemistry of drug design and drug action .2nd ed .Burlington :Elsevier Inc.; 2004. 

9. Ganellin CR, Robert SM .Medicinal chemistry :the role of organic chemistry in drug research .2nd ed. London :Academic Press; 1993.

10. Yalkowsky SH, Sinkula AA, Valvani SC .Physical chemical properties of drugs .New York :Marcel Dekker, Inc.; 1980. 

11. Renslo A .The organic chemistry of medicinal agents .McGraw-Hill Education; 2016. 

12. Zavod RM and Harrold MW .Medicinal chemistry self assessment .American Society of Health-system Pharmacists, Inc.; 2015
2.
Suggested Materials


-

3.
Other Resources (if any)


-

Section 6 Evaluation and Improvement of Course Implementation

1.
Analysis and Evaluation of Course Implementation 

A. Data for Analysis 


Assessment of teaching effectiveness based on student evaluation scores, comments and 
interview and assessment through peer observations.

B. Course Effectiveness Evaluation


At the end of the course, students will evaluate the course effectiveness by answering the assessment form.

2.
Revision Process and Improvement Plan for Course Effectiveness

At the end of every academic year, course coordinator will hold a meeting and gather the opinions from the teaching team about the summary of course effectiveness evaluation, teaching evaluation and student achievement. The issues for improvements cover teaching and learning methods, course contents and sequences, assessment tools.

3.
The self-assessment report of the course 

Within 30 days after the end of the semester, the course coordinator shall convene a meeting of the course management committee and teaching staff to undertake the following activities:

3.1 Prepare a comprehensive course report summarizing the overall course performance based on the analysis of the data described in Section 1.
3.2 Evaluate the strengths, areas for improvement, and challenges encountered during course implementation, particularly in cases where the intended learning outcomes or course objectives were not fully achieved.

3.3 Develop an action plan for continuous improvement in the subsequent academic year, including revisions to course content, instructional materials, assessment methods, and learning activities to ensure their relevance, currency, and alignment with contemporary educational and professional practice requirements.

Appendix
1.
Relations between the course and the program
Table 1 Relations between the course and the PLOs

	Principle of Medicinal Chemistry 


	PLOs

	
	PLO1
	PLO2
	PLO3
	PLO4
	PLO5

	PYBN 201
	
	I 
	
	
	


Table 2 Relation between CLOs and PLOs
	
	PLOs

	
	PLO1
	PLO2
	PLO3
	PLO4
	PLO5

	CLO1  Explain mechanism of chemical reactions for drug degradation and biotransformation 
	 
	2.1 
	
	
	

	CLO2  Predict physicochemical properties, degradable products, and metabolites from chemical structures 
	
	2.1 
	
	
	

	CLO3  Explain concept of pro-drug 
	
	2.1 
	
	
	

	CLO4  Describe types of stereoisomers and stereochemical aspects of drug action 
	
	2.1 
	
	
	

	CLO5  Explain types of chemical forces in drug and receptor interactions 
	
	2.1 
	
	
	

	CLO6  Explain principles of drug discovery and structure-activity relationships (SARs). 
	
	2.1
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