Chemistry 131, Fall 2023 Modern Methods of Organic Synthesis
Prof. Jared T. Shaw Techniques & Strategies
jtshaw@ucdavis.edu

CH, O o, 0
H’Z N)J\/\Ph ) “OH
TS e
HsC +
Q Ho/\/
Q H3c>z“3 Q . 0y NH#Bu
+ HN
HC” 0 Hok/\Ph Ph NBoc
® U
=
N & ; OYO +BuNH,
: OH : :
o] : o f)\_/NHtBu | HZN/\ . o
N N j ; OH )J\
H OH K/N ; N ; 0~ ~0otBu
Ph R K/N" L o N2 Oéj\Ot-Bu

Lecture: MWF 4:10-5:00 PM, Olson 146 TA: Linda Ung, lung@ucdavis.edu

Office Hour: TR 2:00-3:00 PM, Chemistry 326 TR 11-12 and 12:30-1:30 Chemistry 190C
Prerequisite: CHE 118c, 128c or JTS approval

Messaging/chat: che131f23.slack.com

Overview: This course will provide an introduction to the synthesis of complex organic molecules.
Transformations for C-X and C-C bond-formation, functional group reactivity, chemoselectivity,
regioselectivity, and the strategy of multistep synthesis will be the core subjects covered. Topics will
include strategy/retrosynthesis, advanced aromatic chemistry, protecting groups, stereochemistry,
enolates and other carbonyl chemistry, alkene synthesis, reduction/oxidation (introductory),
heterocycles, cross-coupling reactions and other modern methods of synthesis.

Objectives: Upon completion of this course, students should be familiar with basic strategies and
techniques for the synthesis of organic compounds. Students should be able to recognize key
retrosynthetic simplifications for devising multistep syntheses.

Course Format: The three weekly lectures will provide the bulk of the course material and
attendance is mandatory. Lectures will draw from the textbook (see below) as well as the primary
literature. Required reading will be mentioned at the beginning of class and references to support
specific topics in lecture will be provided as well.

Textbook (required): Organic Synthesis: The Disconnection Approach. Stuart Warren and Paul
Wyatt, 2" edition (2008).

Textbooks (recommended; *also recommended for Chemistry 231a):

1) The Art of Drug Synthesis, Douglas S. Johnson & Jie Jack Li (eds. 2007).

2) *Strategic Applications of Named Reactions in Organic Synthesis, L. Kurti & B. Czaké (2005).
3) *Practical Synthetic Organic Chemistry, Stéphane Caron (2011).

4) *Organic Chemistry by Inquisition, Kevin Burgess (2009).

Important Dates:

Oct. 20: Midterm 1 Nov. 10: No Class (Veterans Day) Nov. 17: Midterm 2
Nov. 24: No Class (Thanksgiving)  Dec. 14: Final Exam, 6:00 PM

Ad(ditional changes to the schedule will be announced as needed in lecture and on Slack
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Grading: Attendance & participation (5%), problem sets (15%), two midterm exams (25% each),
final exam (30%).

Course materials: All course materials will be posted to Canvas. You are advised to set Canvas to
notify you when new materials are posted or check the site periodically.

Attendance & participation: Full credit given for attending all lectures punctually and participating
actively when called on during lecture. All students are responsible for material presented in class
as well as any logistical updates that are discussed in lecture, even if they are not disseminated by
email, Slack or Canvas.

Problem sets: You may work with your classmates on the problem sets, but you must turn in your
own work. These are designed to gauge your level of preparation for the exam, so it is in your best
interest to make sure you can do the problems on your own. There will be 3 problem sets distributed
in the quarter with many extra (i.e. non-graded) problems. You are encouraged to work on these in
your own time. Each week a selection of problems from the problem set will be turned in for grading.
Problem Sets are due on Fridays by 5 PM in Linda’s TA mailbox on the ground floor of the chemistry
building.

Midterms: The midterms will occur at the end of the 3™ and 7" weeks of the quarter and will be 50-
minute exams on material covered. They will consist of problems of a similar format to the problem
sets. There will be no make-up midterms, no exceptions. Students absent for the midterm for a
legitimate reason that is supported by documentation for the absence will have the final exam
counted for 55% of their grade.

Final exam: You must take the final exam in order to pass the class. Students who miss the final
exam for a legitimate reason (see above), may be given a grade of “incomplete,” provided that the
student had a passing grade before the final.

Exam regrades: Exam regrading will be performed only if a detailed written request is provided to
JTS on the day the exam and returned during the class in which it is discussed. If a regrade is
granted, the entire exam will be regraded and points may be deducted from problems other than
those that are the subject of the regrade request. Do not alter your exam in any way if you request
a regrade.

Academic dishonesty: Please refer to the UC Davis Student Judicial Affairs statement regarding
academic conduct: http://sja.ucdavis.edu/cac.html. Any suspected academic dishonesty will be
referred directly to SJA without prior discussion. We are all here to learn and have fun, so out of
respect for yourself and your classmates don’t cheat or plagiarize!

Approximate Course Schedule
e Week 1: Introduction to Multistep Synthesis, Review of Aromatic Chemistry
Week 2: Guidelines to the Synthesis of Aromatic Compounds, C—X Bond Formations
Week 3: Chemoselectivity, Synthesis of 1,1;1,2; 1,3 - Di-X Relationships
Week 4: Amine Synthesis
Week 5: Protecting Groups, C—C Bond Formation
Week 6: Ketone Synthesis, Introduction to Stereochemistry
Week 7: Stereoselective Reactions, Enolates
Week 8: Asymmetric Synthesis, Alkene Synthesis
Week 9: Alkenes/Alkynes, Carbonyl Addition Reactions
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Additional Reading:

1. The Logic of Chemical Synthesis, E. J. Corey & X.-M. Cheng (1989).

2. Classics in Total synthesis, K. C. Nicolaou & E. J. Sorensen (1996).

3. Protective Groups in Organic Synthesis, P. G. M. Wuts & T. W. Greene (4" edition, 2007).

4. Advanced Organic Chemistry Part B: Reactions and Synthesis, F. A. Carey & R. J. Sundberg (4th
Edition, 2001).

5. Modern Organic Synthesis, G. S. Zweifel & M. H. Nantz (2007).

6. Problems in Organic Synthesis, H. Palandoken, M. H. Nantz & G. S. Zweifel (2010).

Online Resources:

1. Scifinder web edition: https://scifinder-n.cas.org

2. Reaxys (web access to Beilstein database): https://www.reaxys.com/#/search/quick

3. In the pipeline (chemistry blog): http://blogs.sciencemag.org/pipeline/

4. Comporgblog (chemistry blog): http://comporgchem.com/blog/

5. Encyclopedia of Reagents for Organic Synthesis (e-EROS), available through UC Davis main

library:

https://onlinelibrary.wiley.com/doi/book/10.1002/047084289X

6. e-molecules. Online resource for commercial vendors of compounds:
http://www.emolecules.com/
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