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This course focuses on mastering organic reaction mechanisms using the curved arrow formalism. The course will
begin with a review of basic mechanistic precepts and then move into an overview of bonding and electronic
structure theory. Structure reactivity trends including electrophilicity, nucleophilicity, leaving group ability,
acidity/pKa, and conformational control will be reviewed with the eye toward predicting the outcomes and mechanisms
of organic reactions. The purpose of the course is to allow students to propose reasonable reaction mechanisms for
any organic chemistry transformation and to predict the products of any reagent set. Grades are determined from
per formance on examinations and problem solving quizzes. Organic chemistry 1 and 2 are prerequisites. This course
is suited for junior and senior undergraduates. This lecture was co-designed by Prof. Sung-Eun Suh (Ajou
University) and Prof. Marisa C. Kozlowski (University of Pennsylvania, Philadelphia, PA, United States). Eight
Zoom/Video (Cutting-Edge Organic Chemistry) lectures in the second half will be directly operated and delivered by
Prof. Si-Jie Chen (Merck, South San Francisco, CA, United States & Ajou University).
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This course covers the two important textbooks, Advanced Organic Chemistry A and B (by F. A. Carey and R. J.
Sundberg). Lecture materials will be provided a day ahead of classes. The students grades will be determined from
their performance on presentations, Exam 1 & 2. No exams may be missed without a valid excuse in advance.

Ol B2 =8t WMl Advanced Organic Chemistry A € B (MAt= F. A. Carey & R. J. Sundberg)E E Mol C20H
29 2= £ o2 Mol MZ2=CH 2E(In-Class Mechanisms)2t & 219 A& (Exam 1 & Exam 2) =0l et =4
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Carey, F. A;
Z= 1 X Advanced Organic Chemistry, Part A, 5th Ed. Sundberg, R. Springer 2007
J.
Carey, F. A.;
=1 K Advanced Organic Chemistry, Part B, 5th Ed. Sundberg, R. Springer 2007
J.
The Art of Writing Reasonable Organic Grossman, R. .
24 . -
0 Reaction Mechanisms, 2nd Ed B. Seringer 2003
ST Sterecelectronic Effects Kirby, A. J. Oxford Science 1996
Publications
=D Transition Metals in the Synthesis of Complex Hegedus, L. University Science 2010
. Organic Molecules, 3rd ed. S. Books
Marchs Advanced Organic Chemistry: Smith, M. B.; . .
2 ) ) -
i Reactions, Mechanisms, and Structure March, J. Wiley-Interscience 2007
Anslyn, E. V. UniversityScience
ST Modern Physical Organic Chemistry Dougherty, D y 2006
A Books
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This course is designed for chemistry-majored undergraduates to have deep understanding in organic chemistry.
Lectures embrace most of contents in Advanced Organic Chemistry Part A while several problem sets and quizzes
covers Part B. Students will be equipped with solid organic chemistry knowledge ranged from important chemistry
concepts such as chemical bonding, stereochemistry, stability, and kinetic/thermodynamic control, to a wide
coverage in chemical reactions and their mechanisms. It is strongly recommended that the handouts be read over
before the topic is presented in class. With the preview, the lectures will prove to be more meaningful and you
will be able to absorb more of the key points. Note, the class notes only provide a general outline and are
deliberately missing many details.

Additionally, the latter part of this course features lectures on Cutting-Edge Organic Chemistry (CEOC)
delivered by researchers from American pharmaceutical companies. |t also involves individual students
independent |y designing research, proposing plans, conducting experiments, and writing papers directly
following the template of the "Organic Letters" journal.

Note: (1) In the syllabus, C&A and C&SB refer to Carey & Sundberg, Part A and B respectively. (2) The topics and
their ordering as provided below is only approximate.
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Bonding and Structure (C&SA Ch
1.1.1-1.1.2) & Mechanistic Basics
(Grossman Ch 1.4-1.6), Delocalization
(C&SA Ch 1.1), Hyperconjugation
(C&SA Ch 1.1, Kirby Ch 3),ICMO01:
Mechanisms of Protecting Groups 1
(C&SB Ch 3.5),ICM02: Mechanisms of
Protecting Groups 2 (C&SB Ch 3.5)

Nucleophilicity, Electrophilicity, Leaving
Groups (C&SA Ch 4.2, 4.3),ICM03:
Mechanisms of Reductions (C&SB Ch
5), Acyclic Conformational Analysis
(C&SA Ch 2.2)

Cyclic Conformational Analysis (C&SA
Ch 2.2), HSAB (C&SA Ch 1.1, Kirby Ch
2.3), Enolate Aldol 1 (C&SA Ch
7.7),ICM04: Mechanisms of Oxidations
(C&SB Ch 12)

Enolate Aldol 2 (C&SA Ch 7.7),

Acidity (C&SA Ch 6.3),ICM05:
Mechanisms of Organometal
Nucleophiles 1 (C&SB Ch 7.2-7.4, 8.1),
ICM06: Mechanisms of Organometal
Nucleophiles 2 (C&SB Ch
7.1-7.2),Stereoelectronic Effects (Kirby
Ch 1, 6), n—Nucleophilicity (C&SA
5.8),Electronegativity, and Group Effects
(C&SA 3.4)

Carbocations (C&SA Ch4.4), Bond
Distances, Angles, and Energies (C&SA
Ch 1.1, 1.2, 3.1),I1CMO7: Enolization
(C&SB Ch 1.1), ICMO8: Mechanisms of
Enolate Reactions (C&SA 7.7, C&SB Ch
1.2, 2.3),Huckel Molecular Orbital
Method (C&SA Ch 1.2, Ch 10), ICM09:
Mechanisms of Aldol Reactions (C&SA Ch
7.7, C&B Ch 2.1, 9.1.5, 9.2, 9.3),
[CM10: Mukaiyama Aldol, Aldehyde
Allylation, Prins Reaction (C&SB Ch
2.1, 9.1.5, 9.2, 9.3)

Woodward Hoffman Rules (C&SA Ch 10),
Thermodynamics vs Kinetics (C&SA Ch
3.1-3.3), ICM11: Mechanisms of Michael
Reaction, Robinson Annulation, Mannich
Reaction (C&SB Ch2.1.6, 2.2, 2.6)

Midterm Exam

CEOC 1: Reactions Used in Medicinal
Chemistry |: Past (English), ICMi2:
Mechanisms of Tandem Reaction (C&SB Ch
2.6, 10.3), Micro Lab 1
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CEOC 2: Reactions Used in Medicinal
Chemistry I1: Present (English), |CM13:

Mechanisms of Carbocat ion gos] MEE oot 22 &AI2 zoom
Rearrangements (C&SA Ch 4.4), Micro Lab

2

CEOC 3: Photochemical Reactions

(English), ICM14: Mechanisms of o4 HAS oo =2 MAIZ zoom

Elimination Reactions (C&SA Ch 5.10,
C&SB Ch. 6.6), Micro Lab 3

CEOC 4: Electrochemical Reactions
(English), ICM15: Mechanisms of Peterson
Olefination, Shapiro (C&SB Ch 2.4, 3.5, ¢
5, 7.1), Olefin Metathesis (Hegedus Ch

6.5, 6.6), Micro Lab 4

x
0x
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o
2
Jo
o

A A2+ zoom

CEOC 5: Reactions Using Flow Chemistry
(English),ICM16 & 17: Mechanisms of

. . A NAES oY &2 AA2 zoom
Sigmatropic Rearrangements 1 & 2 (C&SB
Ch 6.4), Micro Lab 5
CEOC 6: C?H Functionalization
Reactions (Engl ish), ICM18: Mechanisms o HAS e =2 an2 zo0m
of Cycloadditions (C&B Ch. 6.1, 6.2),
Micro Lab 6
CEOC 7: Introduction to THE: Discovery
and Process Chemistry (English), ICM19:
Mechanisms of Ylide Elimination
Reachonsl(C&SB Ch 24) CEOC 8 o MAS e s an2 z00m
Introduction to Medicinal Chemistry -
Physico-Chemical Properties,
Pharmacok inet ics/Pharmacodynamics, and
Cheminformatics (English), Micro Lab 7
Final Exam g ANge HHAIE
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