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Advanced Topics in Synthetic Medicinal Chemistry
Japanese/English
Lecture Subject

Small-size organic compounds involved in researches in pharmaceutical
sciences, such as drug discovery and understanding life phenomena, as well as
the knowledge and technologies for synthesizing the compounds are inevitable
for the development of these sciences. In this lecture, students will study
advanced and modern "synthetic organic chemistry", based on the knowledge
gained in lectures of "Basic Organic Chemistry", which is indispensable for
efficient synthesis of drugs, drug candidates, and bioactive naturally-occurring
organic molecules. This class is made up of lectures and discussion on the
latest synthetic organic chemistry and its mechanism related to
oxidation/reduction reactions, reactions of carbon-carbon multiple bonds,
protecting functional groups, and synthetic design.

Attainment targets

1. Explain the synthetic design

2. Explain the importance of stereochemical considerations in planning
syntheses

3. Explain the protecting functional groups

4. Explain the oxidation reactions

5. Explain the reduction reactions

6. Explain the reactions of carbon-carbon multiple bonds

7 Review

The auditing students should have knowledge of comprehensive "organic
chemistry" on undergraduate level.

Lectures will be conducted according to the textbook.

1st: Chapter 1, Synthetic Design

2nd: Chapter 2, Stereochemical Considerations in Planning Syntheses
3rd: Chapter 3, The Concept of Protecting Functional Groups

4th: Chapter 4, Functional Group Transformations: Oxidation

5th: Chapter 4, Functional Group Transformations: Reduction

6th: Chapter 5, Reactions of Carbon-Carbon Double Bonds

7th: Chapter 5, Reactions of Carbon-Carbon Triple Bonds

8th: Review

Students are requested to prepare for the class by reading the textbook and
review it.

G. S. Zweifel, M. H. Nantz, and P. Somfai, Modern Organic Synthesis: An
Introduction, 2nd edition, Wiley, 2017.

J. Clayden et al. Organic Chemistry (2nd edition), Oxford university press

P. Y. Bruice, Organic Chemistry (8th edition), Pearson Education, Inc.

P. C. Vollhardt, N. E. Schore, Organic Chemistry (6th edition), W. H. Freeman
and Company

J. G. Smith, Basic Organic Chemistry (5th edition), McGraw Hill Education.

[Overall evaluation] Evaluate with the final exam (50%), mini-exam (30%),
and discussion (20%).

[Formative evaluation] After grasping the degree of comprehension of the
students through reflection of exercises and questions during the lesson, they
are reflected in the lesson.

Since lectures are conducted in cooperation with "Special lecture on molecular



synthetic chemistry", it is desirable to take lectures in conjunction with this

lecture.
Special Note /4§:eE1H none
Akai: Mon, noon to 1 pm
Office Hour/ A7+ A7 J— Sawama: Mon, noon to 1 pm

Kanomata: Mon, noon to 1 pm

Keywords,/F—J— K synth_etlc de5|gn,_stereochem|stry, p_rotectlng functional groups, oxidation
reactions, reduction reactions, reactions of carbon-carbon multiple bonds

Messages to Prospective Students/ZEEANDAYVE—S

Instructor(s)
Instructor Name/#EK& Extension /g
Akai, Shuji 8210
Sawama, Yoshinari 8212
Kanomata, Kyohei 8213
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