Chemistry 335 List of topics/study guide.      





This is a list of topics we will be covering to help you in preparation for exams. Topics from Clayden are indicated clearly by chapter and page numbers where necessary. Topics NOT from Clayden are listed in italics. PLTL topics are in caps. This document will be updated throughout the term.

The goals of this course are:

· to achieve an advanced understanding of the reactivity of organic molecules

· to understand the sources of selective reactions on complex organic molecules 

· to learn the basic principles that guide stereoselective chemical reactions

· to learn how to plan the synthesis of complex organic molecules

	Session #
	Section
	Topics

	1


	Intro.
	Basic tools for understanding organic reactions: 

1) Acidity and basicity of organic functional groups
(electronegativity and resonance structures)
2) Nucleophiles and electrophiles

3) Functional group familiarity

Draw the right arrows: resonance, two electrons, one electron, equilibrium 

Sn2 reactions; electrophilic aromatic substitution and regioselectivity



	2
	Ch. 24
	Chemoselectivity 

OMIT page 634-635 THP protecting group.

Complexity in chemistry

Chemoselectivity: carbonyls as electrophiles

Carbonyl reductions: salmefamol synthesis
Carbonyl reduction mechanisms 

	PLTL 1

Jan. 8

	
	Mechanisms: get arrows right, and use realistic intermediates under acidic, basic, and neutral conditions



	3
	
	More carbonyl reduction mechanisms 
Hydrogenolysis of benzyl-heteroatom bonds

The oaths of good mechanism 
Reductive amination

	4


	
	A lesson on tosylates

Reductive removal of alcohols 

Reductive removal of ketones

Reductions of C-C multiple bonds: alkenes, alkynes, and enones

Dissolving metal reduction of alkynes

Birch reduction of benzenes

Silyl ethers as alcohol protecting groups



	PLTL 2

Jan. 15

	
	An introductory lesson in the use of protecting groups

	5


	
	Acetals as protecting groups for ketones and aldehydes

Summary of protecting groups (for carbonyls, alcohols, amines)

Oxidizing alcohols/misc. oxidations



	6


	Ch. 25
	Synthesis in action 

OMIT p. 649-650 Grandisol; p. 652–654 t-butyl ester and Cbz; 656 Fmoc. 

Exemplary syntheses of important compounds: 

Saccharin (reactions of sulfonyl groups)

Thyroxine (nucleophilic aromatic substitution, diazonium chemistry)

Completing our set of protecting groups (Boc for amines)

	PLTL 3

Jan. 22
	
	Amide bond formation using DIC, and a complex synthesis requiring protecting groups


	7
	Ch. 26–29
	Solid-phase peptide synthesis and orthogonal Boc/benzyl protecting groups

Old and new enol/enolate chemistry

These chapters are full of review material from 23X. Focus on the advanced material presented in class.

Carbon acid and other common functional group pKa’s, common strong and weak bases

Enolates as nucleophiles: alkylation

Aldehydes/ketones as elctrophiles: aldol and Mukaiyama aldol reactions

Esters as electrophiles for enolate chemistry

	8
	
	The Wittig reaction

Wittig variants: stabilized enolate-ylides and the Wittig-Horner reaction

Mannich reaction and the Robinson tropinone synthesis

Patriotism, nerve agents, and atropine
A word on conjugate electrophiles

 

	PLTL 4

Jan. 29
	
	Robinson annulation mechanism and synthetic planning 



	9
	
	Conjugate reductions and selectivity

Hard vs. Soft nucleophiles and electrophiles: understanding polarizability by considering electronegativity, electron screening, and delocalization  

Other nucleophiles for conjugate additions: organocuprates, thiols

	10
	
	Conjugate additions of enolates: Michael reaction and Robinson annulation (again)
Mechanism clinic: acetylcholinesterase


	MIDTERM 1

Feb. 5
	
	

	11

12


	Ch. 30

Ch. 33 (+Ch. 18)
	Retrosynthetic analysis 

This chapter provides detail on retrosynthetic formalisms called “synthons” that are NOT AT ALL required for this course, but that some may find helpful for synthetic planning. 

Planning a synthesis by going in reverse: Acetominophen, Monensin and a new kind of arrow!
I can make that! Recognizing heteroatom-carbon and carbon-carbon disconnections from familiar reactions

The importance of retro: revisiting PLTL 4 and platensimycin

Stereoselective reactions of cyclic compounds 

Basic stereochemistry reminders

Stereochemistry and reactions 

Stereoselective reactions for acyclic and cyclic compounds (and 25 picoseconds in the life of a ketone)

4-membered rings; reactions of unsaturated 4-membered rings

5-membered rings; reactions of unsaturated 5-membered rings

Review of stereochemistry: chiral purity can’t come from an achiral or racemic input.


	PLTL 5

Feb. 12

	
	Rigid bicyclic compounds and stereoselectivity 

	READING BREAK FEB. 15–19


	13
	
	Cyclohexane conformations and substituent A-values 
Stereoselective reactions of sp2-substituted cyclohexanes


	14
	
	Iodolactonizations 
Baldwin’s rules for ring closure

What can you do with an iodolactone?



	PLTL 6

Feb. 26

	
	The Pictet-Spengler reaction, and more synthetic planning practice



	15
	Ch. 34
	Alkene epoxidations with mCPBA

More on epoxidations (incl. the two-step method) and stereoselectivity

Diastereoselectivity 
The Felkin-Ahn model for carbonyl conformations

	16
	
	The effect of electronegative atoms on carbonyl conformation 

Carbonyl chelation and stereoselectivity 

Which Felkin-Ahn? 

	PLTL 7

Mar. 5

	
	Orbitals and conformations: Sugars and the anomeric effect

	17
	
	Aldol reactions ARE stereoselective (no more wiggly bonds)

The aldol reaction’s chair-like transition state explains the cis/trans and syn/anti stereoselectivity

Methods for stereoselective formation of cis and trans ketone enolates 

Summary of stereoselective aldols

	18


	
	Stereoselectivity vs. Stereospecificity: a new concept, and a review of our previously learned reactions.



	Midterm 2

Mar. 12

	
	

	19

20


	Ch. 43
	Aromatic heterocycles 1: reactions and properties
Intro to heterocycles: orbitals and reactivity

Pyridine basicity and reactivity, Nucleophilic aromatic subs. of pyridines, 

and nucleophilic catalysis of acylations (1147–53)
Pyrrole and furan: orbital structures and reactivities (1157–60) 
Reminder on cycloadditions (Diels-Alder Chemistry)



	PLTL 8

Mar. 19

	
	Synthesis of complex heterocyclic drugs — Levitra and Viagra



	21
	
	Imidazoles, pyrazoles, triazoles, tetrazoles (1165–69)

Benzo-fused heterocycles: indoles (1169–71), quinolines (1174–75)
FOOD: the very important history of coffee 



	22


	Ch. 44
	Aromatic heterocycles 2: synthesis 

Making pyrroles, thiophenes, furans by condensation (1185–91)

Pyrazoles and pyridazines from hydrazine (1195–98)


	PLTL 9

Mar. 26

	
	Planning of the synthesis of a complex target — Lipitor

	23
	Ch. 45
	Triazoles and tetrazoles by cycloadditions (1202–03)

Triazoles and tetrazoles in bioorganic and medicinal chemistry

[You may also find use in parts of the summary pages (1214–16)]

Asymmetric synthesis 
Pure enantiomers from Nature’s chiral pool (one stereocenter into many)

	24
	
	Evans’ chiral auxiliaries: enolate alkylation and aldol reactions Enantiomeric excess (ee)

Asymmetric synthesis: CBS reductions

Asymmetric synthesis: Sharpless asymmetric epoxidation 



	EASTER BREAK APR. 2–5

	25
	
	Drug synthesis case studies.

	26
	
	Drug synthesis case studies.

	
	
	

	
	
	


