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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.

1.  #E4L#K Course Title H 4L Organic Chemistry
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Course Code
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Course Type
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Pre-requisites or  Other | /o N/A

Academic Requirements
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is a pre-requisite
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The Organic Chemistry course/module aims to provide students with the basic principles to understand
the structure and reactivity of organic molecules, especially the bioorganic macromolecules, with examples
illustrating the role of organic chemistry in Biomedical Science.
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On successful completion of this course, students should be able to:

understand basic concepts and employ the vocabulary of organic chemistry;

draw correct structural representations of organic molecules;

understand the basic principles of structure and reactivity of organic molecules;

understand the reactivity of the functional groups; write reasonable mechanisms for transformations of
common functional groups (alcohols, ethers, carbonyl compounds, aldehydes, ketones, carboxylic
acids, acyl halides, anhydrides, esters, amides, nitriles, and amines);

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; Principles of atomic structure; Bond formation: the Octet rule; Lewis structure; Multiple
bonding; Electronegativity and bond polarity; Formal charges; lonic structure; Resonance; Structural formulas;

Molecular formulas and empirical formulas; Arrhenius acids and bases; Lewis acids and bases.
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Stereochemistry

Chirality; (R) and (S) nomenclature of asymmetric carbon atoms; Optical activity; Racemic mixtures; Enantiomeric
excess and optical purity; Chirality of conformationally mobile systems; Chiral compounds without asymmetric atoms;
Fischer projections; Diastereomers; Stereochemistry of molecules with two or more asymmetric carbons; Meso

compounds; Absolute and relative configuration; Physical properties of diastereomers; Resolution of enantiomers.
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Nuclear Magnetic Resonance Spetroscopy and Mass Spetroscopy

Introduction of nuclear magnetic; Theory of nuclear magnetic resonance; Magnetic shielding by electrons; The NMR
spectrometer; The chemical shift; The number of signals; Areas of the peaks; Spin-spin splitting; Carbon-13 NMR
spectroscopy; Interpreting carbon NMR spectra; Introduction to Mass spectrometry; Determination of the molecular

formula by mass spectrometry; Fragmentation patterns in mass spectrometry.
4. AR R4
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Structure of Alkanes and Alkenes
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Nomenclature of alkanes; Physical properties of alkanes; Uses and sources of alkanes; Reactions of alkanes; Structure
and conformations of alkanes; Cycloalkanes; Cyclohexane conformations; Conformations of monosubstituted

cyclohexanes; Conformations of disubstituted cyclohexanes.

Nomenclature of alkenes; The orbital description of the alkene double bond; Elements of unsaturation; Commercial
importance of alkenes; Stability of alkenes; Physical properties of alkenes; Alkene synthesis by elimination of alkyl
halides; Alkene synthesis by dehydration of alcohols; Alkene synthesis by high-temperature industrial methods.
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Alkyl Halides

Nomenclature of alkyl halides; Common uses of alkyl halides; Structure of alkyl halides; Physical properties of alkyl
halides; Preparation of alkyl halides; Reactions of alkyl halides: substitution and elimination; Second-order nucleophilic
substitution: The SN2 reaction; Generality of the SN2 reaction; Factors Affecting SN2 reactions: strength of the
nucleophile; Reactivity of the substrate in SN2 reactions; Stereochemistry of the SN2 reaction; First-order nucleophilic
substitution: the SN1 reaction; Stereochemistry of the SN1 reaction; Rearrangements in SN1 reactions; Comparison of
SN1 and SN2 reactions; First-Order elimination: the El reaction; Positional orientation of elimination: Zaitsev's Rule;
Second-order elimination: the E2 reaction; Stereochemistry of the E2 reaction; Comparison of E1 and E2 elimination

mechanisms.
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Structure of Alcohols

Nomenclature of alcohols; Structure and classification of alcohols; Physical properties of alcohols; Commercially
important alcohols; Acidity of alcohols and phenols; Synthesis of alcohols: Introduction and Review; Organometallic
reagents for alcohol synthesis; Synthesis of alcohol: addition of organometallic reagents to carbonyl compounds; Side
reactions of organometallic reagents: reduction of alkyl halides; Synthesis of 1° and 2° alcohols: reduction of the

carbonyl group; Thiols (Mercaptans).
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Ethers, Epoxides, and Sulfides

Nomenclature of ethers, epoxides and sulphides; Physical properties of ethers; Spectroscopy of ethers; Synthesis of
ethers; Cleavage of ethers by HBr and HI; Autoxidation of ethers; Synthesis of epoxides; Acid-catalyzed ring opening of
epoxides; Base-catalyzed ring opening of epoxides; Orientation of epoxide ring opening; Reactions of epoxides with

Grignard and organolithium reagents; Epoxy Resins: The advent of modern glues; Sulfides (Thioethers).
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ketones and aldehydes

Nomenclature of ketones and aldehydes; Structure of the carbonyl group; Physical properties of ketones and
aldehydes; Spectroscopy of ketones and aldehydes; Industrial importance of ketones and aldehydes; Syntheses of
ketones and aldehydes; Reactions of ketones and aldehydes: nucleophilic addition; Hydration of ketones and
aldehydes; Formation of acetals; Formation of Cyanohydrins; Formation of Imines; Condensations with hydroxylamine
and hydrazines; The Wittig reaction; Oxidation of aldehydes; Reductions of ketones and aldehydes.

9. B
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A5 & N Fischer BaAb S ii; ST ZUPBElatl; BRABZIAE & RN ERE G MESRUYE RSN RRK
IR SRR A e A A R -

Carboxylic Acids

Nomenclature of carboxylic acids; Structure and physical properties of carboxylic acids; Acidity of carboxylic acids; Salts
of carboxylic acids; Commercial sources of carboxylic acids; Spectroscopy of carboxylic acids; Synthesis of carboxylic
acids; Condensation of acids with alcohols: the Fischer esterification; Esterification using diazomethane; Condensation
of acids with amines: direct synthesis of amides; Synthesis and Use of Acid Chlorides; Reduction of carboxylic acids;

Alkylation of carboxylic acids to form ketones.
10. RRATEY
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Carboxylic Acids Derivatives

Structure and nomenclature of acid derivatives; Physical properties of carboxylic acid derivatives; Spectroscopy of
carboxylic acid derivatives; Interconversion of acid derivatives by nucleophilic acyl substitution; Transesterification;
Hydrolysis of carboxylic acid derivatives; Reduction of acid derivatives; Reactions of acid derivatives with organometallic

reagents; Esters and Amides of Carbonic Acid.
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Amine

Nomenclature of amines; Structure of amines; Physical properties of amines; Basicity of amines; Effects on amine
basicity; Salts of amines; Amine salts as phase-transfer catalysts; Spectroscopy of amines; Aromatic substitution of
arylamines and pyridine; Alkylation of amines by alkyl halides; Acylation of amines by acid chlorides; Formation of
sulphonamides; Amines as leaving groups: the Hofmann elimination; Oxidation of amines; the cope elimination;
Reactions of amines with nitrous acid; Reactions of arenediazonium salts; Synthesis of amines by reductive amination;

Synthesis of amines by acylation-reduction; Syntheses limited to primary amines.
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Aromatic Compounds

The discovery of benzene; Nomenclature of aromatic compounds; The structure and properties of benzene; The
molecular orbitals of benzene; Aromatic, antiaromatic, and nonaromatic compounds; Hiickel's Rule; Molecular Orbital
Derivation of Hiickel's Rule; Aromatic ions; Heterocyclic aromatic compounds; Polynuclear aromatic hydrocarbons;
Aromatic allotropes of carbon; Fused heterocyclic compounds; Physical properties of benzene and its derivatives;

Spectroscopy of aromatic compounds.

13. fig

W H =R IR R AL, IERABREGT): Bl KRR S SRR

Lipids

Waxes; Triglycerides; Saponification of fats and oils; soaps and detergents; Phospholipids; Steroids; Terpenes;
Prostaglandins.
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Carbohydrates

Classification of carbohydrates; Monosaccharides; Erythro and threo diastereomers; Epimers; Cyclic structures of
monosaccharides; Anomers of monosaccharides; mutarotation; Reactions of monosaccharides: side reactions in base;
Reduction of monosaccharides; Oxidation of monosaccharides; reducing sugars; Nonreducing sugars: formation of
glycosides; Ether and ester formation; Reactions with phenylhydrazine: osazone formation; Chain shortening: The Ruff
degradation; Chain lengthening: The Kiliani-Fischer synthesis; Fischer's proof of the configuration of glucose;

Determination of ring size; periodic acid cleavage of sugars; 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; Isoelectric points and
electrophoresis; Synthesis of amino acids; Resolution of amino acids; Reactions of amino acids; Structure and
Nomenclature of Peptides and Proteins; Peptide structure determination; Solution-phase peptide synthesis; Solid-phase

peptide synthesis; Classification of proteins; Levels of protein structure; Protein denaturation.

16. %R
Eilgs s BT AR SRR AR SN TR M 45045 R R I I s/ A
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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Section Topic Hours
1 Introduction and Review 3
2 Stereochemistry 3
3 Nuclear Magnetic Resonance Spetroscopy and Mass Spetroscopy 3
4 Structure of Alkanes and Alkenes 3
5 Alkyl Halides 3
6 Structure of Alcohols 3
7 Ethers, Epoxides, and Sulfides 3
8 ketones and aldehydes 3
9 Carboxylic Acids 3
10 Carboxylic Acids Derivatives 3
11 Amine 3
12 Aromatic Compounds 3
13 lipids 3
14 Carbohydrates 3
15 Amino Acids, Peptides, and Proteins 3
16 Nucleic acids 3
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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.

H R ESE%H Textbook and Supplementary Readings
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20.

Textbook:
Organic Chemistry for students of Medicine and Biology, Huazhong University of Science and Technology Press
2011

Supplementary Readings:
Organic Chemistry, 9t Edition, LU Yang, LUO Meiming, LI Zhulai, LI Fasheng, Ren Min Wei Sheng Press 2018
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RFEHH# REVIEW AND APPROVAL
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This Course has been approved by the following person or committee of authority

The course has been reviewed and approved by the JEI New Course Review Panel Meeting (HTiRAE 8 1% /N 2518

45)

It is a fundamental physics course/module required by the BMS curriculum. The instructor is competent and has
experience teaching the course/module, and the course content and Syllabus are appropriate for the BMS
curriculum. The required teaching facility is available.

The teaching materials were reviewed. Their political, ideological, scientific and applicability meet the requirements
of the JEI, and no issues are observed in their political standpoint and value orientation.

Signature of the Executive Dean: Date:
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