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Fine Synthetic Chemistry 
Katsuyuki IWANAMI 
Email: 
iwanami@chem.ibaraki-ct.ac.jp 

 

Basic Information 

 

Course Regular Course Compulsory / Elective Elective 

Grade 5th Number of Credits 2 

Semester Full year Credit Type Special Credit Type I 

Class Type Technical Subject 

 

Course Objectives 

There is a target compound for the purpose, and when constructing its structure correctly, necessary 

technology and the chemistry which becomes the basis are called fine synthetic chemistry. An object is 

being added selectively and the trend of the world is being converted into the way of thinking synthesized 

efficiently from organic synthesis with conventional vice-generative production. It's learned multilaterally 

about precise synthesis while also considering stereochemistry and a reaction mechanism here. 

Reaching goal of this lecture is the next three points. 

1. Importance of synthesizing the purpose compound efficiently is understood. 

2. A system of the selective synthesis which is a basic principle of precise synthesis is understood. 

3. To be able to understand bond cleavage site from perspective of the retrosynthesis . 

 

Topic Outline / Schedule 

 

Week Topic Outline 

1 Retrosynthesis and protective group 

 (1)retrosynthetic analysis 

Retrosynthesis by a functional group transformation 

and bond cleavage 

2 (2) protective group Protection of functional group and deprotection 

3 Organic structural conversion 

(1) nucleophilic reagent 

 and electrophilic reagent 

Types and characteristics of nucleophilic reagent 

and electrophilic reagent 

4  (2)Reduction and oxidation Types and characteristics of reductant and oxidant  

5 Synthesis of the target molecule with 

a single functional group. 

(1)Synthesis of alcohols 

Alcohol synthesis by functional group transformations, 

Grignard reaction 

6 (2)Synthesis of halides Halogenation of alcohol, regioselective halogenated, 

stereoselective halogenated 

7 Mid-term Exam on 1st semester  

8 (3)Synthesis of ethers Williamson ester synthesis, synthesis of epoxide 

9 (4)Synthesis of amines Gabriel synthesis, reductive amination of ketone 

10 (5)Synthesis of alkenes Zaitsev law, Hofmann law,  Wittig-Horner reaction 

11 (6)Synthesis of alkanes Alkane synthesis by functional group transformations, 

metallic coupling reaction 

12 (7)Synthesis of aldehydes and 

ketones 

Functional group transformations, synthesis by acyl 

substitution, alkylation of α-position 

13 (8)Synthesis of carboxylic acids Functional group transformations, synthesis by acyl 
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substitution 

14 (9) Synthesis of carboxylic acid 

derivatives. 

Synthetic methods of acid chloride, acid anhydride, 

ester, amide, Nitrile 

15 Final Exam on 1st semester  

16 Review on 1st semester  

17 Synthesis of the target molecule with 

two functional groups. 

(1) Reaction with enolate - 1 

Cross-aldol reaction, Mannich reaction 

18 (2) Reaction with enolate - 2 Cross-Claisen condensation, Michael reaction 

19 (3) Polarity conversion Cyanohydrin, Strecker reaction, 1,3-dithiane 

20 Synthesis of aromatic molecule 

(1)Aromatic electrophilic substitution 

reaction 

Generation method of electrophilic reagent, substituent 

effect 

21 (2)Sandemeyer reaction Generation and use of the diazonium salt 

22 (3)Aromatic nucleophilic substitution 

reaction 

Reaction mechanism of nucleophilic aromatic 

substitution reaction and the reaction example 

23 Mid-term Exam on 2nd semester  

24 Synthesis of compounds containing a 

ring. 

(1)Synthesis of three-membered, 

four-membered , five-membered ring 

compounds. 

Reaction of alkene and carbine, Radical cyclization 

reaction 

25 (2) Synthesis of six-membered ring 

compunds 

Regioselectivity of  the  Diels-Alder reaction,  

stereochemistry 

26 Prediction and control of 

stereochemistry 

(1)Prediction of stereochemistry 

Racemization and stereoinversion 

27 (2)Addition and elimination Sin addition, anti addition, sin elimination, anti 

elimination 

28 (3) Addition to a carbonyl group Felkin-Anh model 

29 (4)Addition to a enolate Zimmerman-Traxler model 

30 (5)Enantioselectivity Prochiral carbon , Sharpless asymmetric epoxidation 

31 Final Exam on 2nd semester  

32 Review on 2nd semester  

 

Textbooks and Other Readings 

 L.S.Starkey ,T.Ito(transrate) Kisokara manabu yuuki kagaku, Tokyo Kagaku Dojin Ltd. 2013(in Japanese) 

L.S.Starkey, Introduction to Strategies for Organic Synthesis,Willey,2012(in English) 

 

Relevant Online Resources 

 

 

Grading Policy 

 

Grading will be based mid-term exams and final exams on each semester.  

To get credit, you need to get 60 or more points in total. 
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Course Description 

The organic chemistry learned in 3rd and 4th grade is a basis, so it's desirable to review the contents of 

organic chemistry I and  organic chemistry II. 

Solve a chapter end problem of a text and review after the school of the each time. Prepare for the next 

class, read a text and prepare. 

 

 


