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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be directed
to the course instructor.
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This course aims to provide students with the basic principles to understand the characteristics, structure and
reactivity of organic molecules, especially the bioorganic macromolecules, with examples illustrating the role of
organic chemistry in biology and medicine.
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On successful completion of this course, students should be able to:

1. understand basic concepts and employ the vocabulary of organic chemistry;

2. draw correct structural representations of organic molecules;

3. understand the basic principles of structure and physical-chemical properties of organic molecules;

4. understand the properties of the common functional groups (alcohols, ethers, carbonyl compounds, aldehydes,
ketones, carboxylic acids, acyl halides, anhydrides, esters, amides, nitriles, and amines);

5. determine structures of organic compounds based on spectroscopic data.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Introduction and Review

The origins of organic chemistry and organic compounds; Bonding in Organic compounds; molecular polarity and
attractions between molecules; Classifications and reaction types of organic compounds; Structural formulas; Molecular

formulas and empirical formulas; Acid-base theory
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Stereochemistry

Chirality, asymmetric carbon atoms and enantiomers; Optical activity; Fischer projections; Diastereomers; Chiral
compounds without asymmetric atoms; Stereochemistry of molecules with two or more asymmetric carbons; Meso
compounds; Absolute and relative configuration; Physical properties of diastereomers; Resolution of enantiomers.
Reform of chiral molecules and biological functions
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Structure of Alkanes and Alkenes

Nomenclature of alkanes; Physical properties of alkanes; Structure and conformations of alkanes; Cycloalkanes;

Cyclohexane conformations; Conformations of disubstituted cyclohexanes

Nomenclature of alkenes; Stability of alkenes; Physical properties of alkenes; chemical properties of Alkene
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Alkyl Halides

Nomenclature and classification of alkyl halides; Common uses of alkyl halides; Structure of alkyl halides; Physical

properties of alkyl halides; chemical properties of alkyl halides
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Structure of Alcohols

Nomenclature of alcohols; Structure and classification of alcohols; Physical properties of alcohols; functions and toxicity
of methanol and ethanol; structure and nomenclature of Sulfur alcohol; physical and chemical properties of sulfur

alcohol; structure, classification and nomenclature of phenols; physical and chemical properties of phenols
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Ethers, Epoxides, and Sulfides

Nomenclature of ethers, epoxides and sulphides; Physical properties of ethers; Autoxidation of ethers; Synthesis of

epoxides; Sulfides (Thioethers)
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ketones and aldehydes

Classification and Nomenclature of ketones and aldehydes; Physical properties of ketones and aldehydes; chemical
properties of ketones and aldehydes
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Carboxylic Acids

Nomenclature of carboxylic acids; Structure and physical properties of carboxylic acids; Acidity of carboxylic acids; Salts

of carboxylic acids; substituted acids; hydroxy acids; keto-acids
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Carboxylic Acids Derivatives

Structure and nomenclature of acid derivatives; Physical properties of carboxylic acid derivatives; chemical properties of
carboxylic acid derivatives; urea and barbiturates
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Amine

Nomenclature of amines; Structure of amines; Physical properties of amines; chemical properties of amines; Aromatic
diazonium salts; Alkaloids
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Aromatic Compounds

The discovery of benzene; Nomenclature of aromatic compounds; The structure and properties of benzene; The

chemical properties of benzene; Fused-ring aromatic compounds; aromaticity-Huickel's Rule
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Lipids

Fats and oils; Triglycerides; Phospholipids; Steroids; Terpenes
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Carbohydrates

Classification of carbohydrates; Monosaccharides; Disaccharides; Polysaccharides
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Amino Acids, Peptides, and Proteins

Structure and stereochemistry of the a-amino acids; Acid-base properties of amino acids; Synthesis of amino acids;
Resolution of amino acids; Reactions of amino acids; Structure and Nomenclature of Peptides and Proteins; Peptide
structure determination; Classification of proteins; Levels of protein structure; Protein denaturation
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Nucleic acids

Nucleic acids: introduction; Ribonucleosides and Ribonucleotides; The structure of Ribonucleic acid; Deoxyribose and

the structure of deoxyribonucleic acid; Additional functions of nucleotides
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Nuclear Magnetic Resonance Spetroscopy and Mass Spetroscopy

General principle of absorption spectra; Ultraviolet-visble spectra; infrared spectra; Introduction of nuclear magnetic;

Carbon-13 NMR spectroscopy; Interpreting carbon NMR spectra; Introduction to Mass spectrometry; Determination of

the molecular formula by mass spectrometry.

Section Topic Hours
1 B2 WAL 2518 Introduction and Review )
2 SLAKRAL 2 Stereochemistry 4
3 FeRE AR R I45 8 Structure of Alkanes and Alkenes 6
4 )z Alkyl Halides 4
5 FERI45 1) Structure of Alcohols 4
6 fit. FELEYFEGLY) Ethers, Epoxides, and Sulfides 4
7 fiil 1% ketones and aldehydes 4
8 ¥4 Carboxylic Acids 4
9 FRIRATA 4 Carboxylic Acids Derivatives 4
10 JZ Amine 4
11 F% HAk &%) Aromatic Compounds 4
12 Jig lipids 4
13 WK A P)-HEZE Carbohydrates 4
14 IR, ZRLME A Amino Acids, Peptides, and Proteins 4
15 ¥ Nucleic acids .
16 MR LR 6 AT 1S Nuclear Magnetic Resonance Spetroscopy and Mass Spetroscopy 4
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1. FEBH, B5ERH, &Rk, 2R CENULEY . 59, AMTTAHmRAE, 2018
2. FEELHE: (EAAVUHLE) ESEE At %3/, 2014

3. Xia Shuzhen, Luo Yiming, Feng Wenfang : {Organic Chemistry for students of Medicine and Biology)
Huazhong University of Science and Technology Press, 2011 4

4. KR TR (EFAHULS) . Blasdiiat, 2 ik, 2008
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This Course has been approved by the following person or committee of authority
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