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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. BFELHK Course Title A B4k | Organic Chemistry |
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2. .2 % Department of Chemistry

Originating Department
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3. B#S CH203
Course Code

4.  HFEZES Credit Value 4
5. R LV FAE L Major Foundational Courses
Course Type
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6. Z= Fall
Semester
BRES . . .
7. HEXiE English & Chinese

Teaching Language

M, BhERHEUE, ¥R, li.pf@sustech.edu.cn
BEYH. FR%E. BEy | EH, W, ¥R, wang.@sustech.edu.cn
KX BB, wHEE| ), @8R, ¥R, hec@sustech.edu.cn

R BREID %R, BIEHIR, LR, xuc@sustech.edu.cn
8.
Instructor(s), Affiliation& L . . .
Contact Pengfei Li, Assistant Professor, Department of Chemistry, li.pf@sustech.edu.cn;
(For team teaching, please list | Jun Wang, Assistant Professor, Department of Chemistry, wang.j@sustech.edu.cn
all instructors) Chuan He, Associate Professor, Department of Chemistry, hec@sustech.edu.cn
Chen Xu, Assistant Professor, Department of Chemistry, xuc@sustech.edu.cn
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9 73‘5 BWE, 123 &, muhx@mail.sustech.edu.cn
’ Huaixue Mu, Department of Chemistry, muhx@mail.sustech.edu.cn
Tutor/TA(s), Contact
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10.  Maximum Enrolment
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To provide students with the basic principles to understand the structure and reactivity of organic molecules, with
examples illustrating the role of organic chemistry in daily life and industry. This course serves as the first part of the
complete program on fundamental organic chemistry, to be followed up by CH206 Organic Chemistry II.
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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 visualize and draw three-dimensional, stereochemically correct representations of organic molecules;
3 recognize, discriminate and name chiral stereocisomers and diastereomers;

4 understand the reactivity of the functional groups;

5 understand reaction mechanisms and apply mechanistic knowledge to solve chemistry problems;

6 apply reactions to the synthesis of target molecules.
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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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Chapter 1 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. 2 credit hours
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Chapter 2 Structure and Properties of Organic Molecules

Wave properties of electrons in orbitals; Molecular orbitals; Pi bonding; Hybridization and molecular shapes; Drawing
three-dimensional molecules; General rules of hybridization and geometry; Bond rotation; Isomerism; Polarity of bonds
and molecules; Intermolecular forces; Polarity effects on solubilities. 2 credit hours

BT AN T RS B R

PUBER TR 2 THUE; P MUBUIEM D TR, A TR SRS R SR PUE A LTS R L, AR
7 stk o F AR 27 fER s AU R . 2 42

Chapter 3 Structure and Stereochemistry of alkanes

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. 4 credit hours
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Chapter 4 The Study of Chemical Reactions

Chlorination of methane; The free-radical chain reaction; Equilibrium constants and free energy; Enthalpy and entropy;
Bond-dissociation enthalpies; Enthalpy changes in chlorination; Kinetics and the rate equation; Activation energy and the
temperature dependence of rates; Transition states; Rates of multistep reactions; Temperature dependence of
halogenation; Selectivity in halogenation; The Hammond postulate; Radical inhibitors; Reactive intermediates. 4 credit
hours
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Chapter 5 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. 4
credit hours
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Chapter 6 Alkyl Halides: Nucleophilic Substitution and Elimination

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. 8 credit hours
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Chapter 7 Structure and Synthesis of Alkenes

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. 4 credit
hours

L MRS S A R

ka4, RO PUERR;, AEMITER, B E, SRRk, MR mEE BT i s AR T B
SN RS BERK G RO iR Tk S e . 4 oA

Chapter 8 Reactions of Alkenes

Reactivity of the carbon-carbon double bond; Electrophilic addition to alkenes; Addition of hydrogen halides to alkenes;
Addition of water: hydration of alkenes; Hydration by oxymercuration-demercuration; Alkoxymercuration-

demercuration; Hydroboration of alkenes;  Addition of halogens to alkenes; Formation of halohydrins; Catalytic
hydrogenation of alkenes; Addition of carbenes to alkenes; Epoxidation of alkenes; Acid-catalyzed opening of epoxides;
Syn hydroxylation of alkenes; Oxidative cleavage of alkenes; Polymerization of alkenes; Olefin metathesis. 8 credit hours
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Chapter 9 Alkynes

Nomenclature of alkynes; Physical properties of alkynes; Commercial importance of alkynes; Electronic structure of
alkynes; Acidity of alkynes; Formation of acetylide ions; Synthesis of alkynes from acetylides; Synthesis of alkynes by
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elimination reactions; Addition reactions of Alkynes; Oxidation of alkynes. 4 credit hours
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Chapter 10 Conjugated Systems and Orbital Symmetry

Stabilities of dienes; Molecular orbitals of a conjugated system; Allylic Cations; 1,2- and 1,4-Addition to conjugated
dienes; Kinetic versus thermodynamic control in the addition of HBr to 1,3-Butadiene; Allylic radicals; Molecular orbitals
of the allylic system; Electronic configurations of the allyl radical, cation, and anion; SN2 Displacement reactions of allylic
halides and tosylates; The Diels-Alder reaction; The Diels-Alder as an example of a pericyclic reaction. 6 credit hours
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Chapter 11 Infrared and Ultraviolet Spetroscopy

The electromagnetic spectrum; The Infrared region; Molecular vibrations; IR-active and IR-inactive vibrations;
Measurement of the IR spectrum; Infrared spectroscopy of hydrocarbons; Characteristic absorptions of alcohols and
amines; Characteristic absorptions of carbonyl compounds; Characteristic absorptions of C-N bonds; Simplified
summary of IR stretching frequencies; Reading and interpreting IR spectra; Ultraviolet absorption spectroscopy;
Ultraviolet light and electronic transitions; Measurement of the UV-visible spectrum; Interpreting UV-visible spectra. 4
credit hours

' DAL

RS LLANXIEG 7 TROIREN: ZDAMREDEIIE; ZAMGIE IR, BMEL SO, B S MIRIZA
WRWSCRFAE s BRIEAL A PRI L AMRCRFAE s C-N R FMRSCRRAE s 3 B R 2 A A iR sh B e s b IR &1 SR AR e &
Wy BIMONIE TR VR SDGRINIE; MRS DG . 4 DA

Chapter 12 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 credit hours
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Chapter 13 Structure and Synthesis 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 o and 2° alcohols: reduction of the
carbonyl group; Thiols (Mercaptans). 8 credit hours
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Chapter 14 Reactions of Alcohols

Oxidation states of alcohols and related functional groups; Oxidation of alcohols; Additional methods for oxidizing
alcohols; Alcohols as nucleophiles and electrophiles; formation of tosylates; Reduction of alcohols; Reactions of alcohols
with hydrohalic acids; Reactions of alcohols with phosphorus halides; Reactions of alcohols with thionyl chloride;
Dehydration reactions of alcohols; Unique reactions of diols;  Esterification of alcohols; Esters of inorganic acids;
Reactions of alkoxides. 2 credit hours
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#Hht K ESHEE R Textbook and Supplementary Readings
B (textbook): L. G. Wade, Jr {Organic Chemistry) (Eighth Edition) Pearson International Edition, ISBN-13:
978-0-321-81139-4, ISBN-10: 0-321-81139-9.
ZHEH M (supplementary reading): TR EL. EMHMFE. Hamk. R EH.  GEREVLEY E=R, L. T &%
HE HhRL, 2005,
R ASSESSMENT
THETBR PRAh T TE) HERBRSASK BT -3
Type of Time % of final Penalty Notes
Assessment score
H & Attendance 0
WERI 0
Class
Performance
AN 0
Quiz
T H Projects 0
SERMEL. 10
Assignments
BpER 30
Mid-Term Test
HRER 60
Final Exam
BRME 0
Final
Presentation
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This Course has been approved by the following person or committee of authority

WHERHARIRRS
Teaching committee of the chemistry department




