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Catalog Description:

An introduction to the chemistry of carbon compounds, current interpretation of the reactions and properties of these compounds.

Prerequisites:

Chem 10401 or 10400

Co-requisites:
Hours/Credits:
4 per week, 4 hours lecture, 1 hour recitation, 3 credits

Textbook:
Organic Chemistry by T. W. Graham Solomons & Craig B. Fryhle, tenth edition, by Wiley (ISBN: 9780470935873)
Course objectives:

This course is the first of a two-semester sequence. The objective of the course is to provide introduction to organic chemistry, via discussion of reactivity, key reaction mechanisms, retrosynthetic analysis, and structure determination via IR, NMR, and MS spectroscopies. The course strives to enhance the critical thinking and the problem solving skills of the students.

	After completing this course students should know:
	Department outcomes

	1. Lewis structures, resonance forms, acid/base theories, orbital hybridization and geometry of molecules, functional groups, constitutional isomers, cis/trans isomers.

2. IUPAC nomenclature of alkanes, Newman projection formulas, cycloalkane conformations, cis/trans isomers of cycloalkanes.

3. Recognize and write structures for  chiral and achiral molecules, (R) and (S) configurations, racemates, enantiomers, diastereomers, meso compounds, Fisher projection formulas.

4. Mechanism of SN1, SN2, E1 and E2 reactions. Predict the products of the substitution and elimination reactions including stereochemistry. 

5. Predict the products of carbocation rearrangements, dehydration, dehydrohalogenation and dehalogenation reactions.

6. Predict the products of additions, oxidations, reductions and cleavages of alkenes, including regiochemistry and stereochemistry. Acetylide ions in the synthesis of alkynes.

7. Predict the products of additions, oxidations, reductions and cleavages of alkynes.
Predict the  products of hydration, hydroboration, and hydroxylation of alkenes. Use Grignard and organolithium reagents for the synthesis of alcohols. Reaction of alcohols and pinacol rearrangement of diols.

8. Predict the mechanism and products of radical reactions

9. Do retrosynthetic analysis to solve multistep synthesis problems 

10. Interpret simple infrared, mass, 1H NMR and 13C-NMR spectra. Use the information derived from the IR, MS and NMR spectra to propose a tentative structure for an unknown organic compound. 
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Topics covered:

1. Carbon Compounds and Chemical Bonds
2. Representative Carbon Compounds: Functional Groups, Infrared Spectroscopy, & Intermolecular Force
3. An Introduction to Organic Reactions: Acids and Bases
4. Alkanes: Nomenclature, Conformational Analysis, & An Intro to Synthesis
5. Stereochemistry: Chiral Molecules
6. Ionic Reactions - Nucleophilic Substitution & Elimination Reactions: Alkyl Halides
7. Alkenes & Alkynes: Properties & Synthesis, Elimination Reactions of Alkyl Halides
8. Alkenes & Alkynes II: Addition Reaction
9. Spectroscopic Methods of Structure Determination
10. Radical Reactions
11. Alcohols & Ethers
12. Alcohols from Carbonyl Compounds, Oxidation-Reduction & Organometallic Compounds
Course schedule:

Section: GH
Lecture:

Monday and Wednesday:  6:00 pm – 7:50 pm 

Relationship of course to program outcomes:

	The outcome of this course contribute to the following departmental educational outcomes:


	Course Objective Numbers

	a. demonstrate an understanding of the fundamental principles of chemistry, including atomic and molecular structure, quantum chemistry, chemical bonding, stoichiometry, kinetics and mechanism, equilibrium, thermochemistry and thermodynamics, molecular structure and function, electrochemistry, and the periodic chemical properties of the elements. 

b. apply the fundamental principles of chemistry to life sciences, the environment, materials, engineering, and emerging technological fields of chemistry, as well as to everyday situations.
c. conduct experiments and learn fundamental laboratory skills

d. analyze and interpret data

e. apply mathematical concepts to chemical problems

f. work as part of a problem-solving team

g. convey facts, theories and results about chemistry in written form

h. use oral presentation to convey facts, theories and results about chemistry

i. access and utilize chemical information technology

j. design and execute scientific research 

k. apply ethical responsibilities and professional conduct
	1-13, 16

1-13, 16

NA

12 - 14

NA

15

NA

NA

NA

NA

NA


Assessment tools:
The final grade is calculated as follows:

Best two scores of the three in-class examinations 
(50%)

Quizzes 





(10%)



Final Exam 





(40%) 

* The lowest grade exam will be dropped. Missing an exam will result in receiving a zero grade for that particular exam and thus dropping that grade. There will not be any Make-up Exams.

TEXTBOOK: 

The Organic Text Book is by T. W. Graham Solomons & Craig B. Fryhle (ISBN: 9780470935873) is available at the Wiley Website (direct buy): http://www.wiley.com/WileyCDA/Section/id-405279,redirect-HE.html. The listed price is $133.95+tax+shipping. The package includes the Organic Chemistry 10th Edition Unbound with Study Guide/Solutions Manual and the WileyPLUS Set. The package also includes the binders. To access WileyPLUS, you must register: See instructions on last page.
This package is also available at the CCNY Bookstore Price. 

Molecular models: 

(Dr. Darling’s) are available in the bookstore and on the internet (http://www.darlingmodels.com/    KIT #1 ISBN 0-9648837-1-6).

PROBLEMS: The assigned problems are a very important part of the course. You are responsible for all problems, within and at the end of each chapter. If you can do the problems, you should do well on the exams.


EXAMS: There will be three 90 minute exams during the semester of which you should take at least two. If you take all three exams your lowest exam score will be dropped while computing your grade. If you take only two of the 90 minute exams, all scores will count. These three exams will account for 50% towards your final grade, the Final Examination for 40%. The date of the Final Examination will be set by the registrar, and will cover ALL CHAPTERS (1-12) studied.

Office Hours:

Mondays:
3:00 pm –  5:30 pm

Wednesdays:
3:00 pm –  5:30 pm 

Or by appointment

Office is located in the science building in room MR 1224
Absence Policy

Any student who misses more than four classes will be dropped from the course.

Statement on Academic Integrity

The CCNY policy on academic integrity will be followed in this course. The document can be found through the CCNY website by clicking on Current Students ( Academic Services ( Policy on Academic Integrity. All students must read the details regarding plagiarism and cheating in order to be familiar with the rules of the college. Cases where academic integrity is compromised will be prosecuted according to these rules.  In addition, the Policy of Academic Integrity can be found in the Undergraduate Bulletin 2007-2009 in Appendix B.3 on page 312.

Department “INC” Grade Policy

"Makeup exam for INC grades in Chemistry courses will be completed no later than two weeks after the end of classes (tentatively scheduled  on January 11).   INC may be assigned to students who have a passing grade in the course but who are unable to take the final examination.  A passing grade is computed by averaging all examinations / assignments which include a zero grade for missed examinations / assignments [or In calculating the passing grade, missed class examination / assignment is given a value of zero and included in the computation of the grade].  A student must have a very good reason (such as a conflict with another scheduled examination, death of spouse, injury sustained in a catastrophic incident, etc., and {proof is also required}) for missing the scheduled final exam and be given an INC grade.   If the reason is not forthcoming, then a letter grade of F should be assigned.  An Incomplete Grade Agreement form must be signed by the Instructor before the student is allowed to take the makeup exam.  Payment of a fee at the Bursar's office is required in order to take the makeup examination.  The Registrar may waive the fee if the reason for granting an INC grade is conflict with another scheduled examination.  Grades for a makeup exam will be submitted within one week of the administration of the exam.
TEXTBOOK PROBLEMS: 

The assigned problems are a very important part of the course. You are responsible for all problems, within and at the end of each chapter. If you can do the problems, you should  do well on the exams.


Class Schedule

August 30th  

Monday
Chapter 1: Carbon Compounds and Chemical Bonds
1.1 We Are Stardust, 1.2 Atomic Structure, 1.3 The Structural Theory of Organic Chemistry, 1.4 Chemical Bonds: The Octet Rule, 1.5 How to Write Lewis Structures, 1.6 Exceptions to the Octet Rule, 1.7 Formal Charges and How to Calculate Them, 1.8 Resonance Theory, 1.9 Quantum Mechanics and Atomic Structure
September 1st 

Wednesday 
Chapter 1: Carbon Compounds and Chemical Bonds


1.10 Atomic Orbitals and Electron Configuration, 1.11 Molecular Orbitals, 1.12 The Structure of Methane and Ethane: sp3 Hybridization, 1.13 The Structure of Ethene (Ethylene): sp2 Hybridization, 1.14 The Structure of Ethyne (Acetylene): sp Hybridization, 1.15 A Summary of Important Concepts that Come from Quantum Mechanics, 1.16 Molecular Geometry: The Valence Shell Electron Pair Repulsion Model,1.17 How to Interpret and Write Structural Formulas, 1.18 Applications of Basic Principles
September 6th 

Monday
*** NO CLASS *** College Closed ***



Labor Day 

September 8th 

Wednesday
*** NO CLASS *** College Open ***



No Classes scheduled that end after 4:00PM
September 13th 

Monday
Chapter 2. FAMILIES OF CARBON COMPOUNDS: Functional Groups, Intermolecular Forces, and Infrared (IR) Spectroscopy

2.1 Hydrocarbons: Representative Alkanes, Alkenes, Alkynes, and Aromatic Compounds, 2.2 Polar Covalent Bonds, THE CHEMISTRY OF . . . Calculated Molecular Models: Maps of Electrostatic Potential, 2.3 Polar and Nonpolar Molecules, 2.4 Functional Groups, 2.5 Alkyl Halides or Haloalkanes, 2.6 Alcohols, 2.7 Ethers, 2.8 Amines, 2.9 Aldehydes and Ketones, 2.10 Carboxylic Acids, Esters, and Amides, 2.11 Nitriles, 2.12 Summary of Important Families of Organic Compounds

September 15th 

Wednesday
Chapter 2. FAMILIES OF CARBON COMPOUNDS: Functional Groups, Intermolecular Forces, and Infrared (IR) Spectroscopy
2.13 Physical Properties and Molecular Structure, 2.14 Summary of Attractive Electric Forces, 2.15 Infrared Spectroscopy: An Instrumental Method for Detecting Functional Groups, 2.16 Interpreting IR Spectra, 2.17 Applications of Basic Principles
September 20th 

Monday
Chapter 3. AN INTRODUCTION TO ORGANIC REACTIONS AND THEIR MECHANISMS: Acids and Bases

3.1 Reactions and Their Mechanisms, 3.2 Acid-Base Reactions, 3.3 Lewis Acids and Bases, 3.4 Heterolysis of Bonds to Carbon: Carbocations and Carbanions, 3.5 How to Use Curved Arrows in Illustrating Reactions, 3.6 The Strength of Acids and Bases: Ka and pKa, 3.7 How to Predict  the Outcome of Acid-Base Reactions, 3.8 Relationships between Structure and Acidity

September 22nd 

Wednesday
Chapter 3. AN INTRODUCTION TO ORGANIC REACTIONS AND THEIR MECHANISMS: Acids and Bases

3.9 Energy Changes, 3.10 The Relationship between the Equilibrium Constant and the Standard Free-Energy, Change, ΔG°, 3.11 The Acidity of Carboxylic Acids,3.12 The Effect of the Solvent on Acidity, 3.13 Organic Compounds as Bases, 3.14 A Mechanism for an Organic Reaction, 3.15 Acids and Bases in Nonaqueous Solutions, 3.16 Acid-Base Reactions and the Synthesis of Deuterium- and Tritium-Labeled Compounds, 3.17 Applications of Basic Principles
September 27th 

Monday
Chapter 4. NOMENCLATURE AND CONFORMATIONS OF ALKANES AND CYCLOALKANES
4.1 Introduction to Alkanes and Cycloalkanes, 4.2 Shapes of Alkanes, 4.3 IUPAC Nomenclature of Alkanes, Alkyl Halides, and Alcohols, 4.4 How to Name Cycloalkanes, 4.5 Nomenclature of Alkenes and Cycloalkenes, 4.6 Nomenclature of Alkynes, 4.7 Physical Properties of Alkanes and Cycloalkanes 

September 29th 

Wednesday
Chapter 4. NOMENCLATURE AND CONFORMATIONS OF ALKANES AND CYCLOALKANES
4.8 Sigma Bonds and Bond Rotation, 4.9 Conformational Analysis of Butane, 4.10 The Relative Stabilities of Cycloalkanes: Ring Strain, 4.11 Conformations of Cyclohexane: The Chair and the Boat, 4.12 Substituted Cyclohexanes: Axial and Equatorial Hydrogen Atoms, 4.13 Disubstituted Cycloalkanes: Cis-Trans Isomerism, 4.14 Bicyclic and Polycyclic Alkanes
October 4th 

Monday
Chapter 4. NOMENCLATURE AND CONFORMATIONS OF ALKANES AND CYCLOALKANES
4.15 Chemical Reactions of Alkanes, 4.16 Synthesis of Alkanes and Cycloalkanes, 4.17 How to Gain Structural Information from Molecular Formulas and the Index of Hydrogen Deficiency, 4.19 Applications of Basic Principles


Chapter 5. STEREOCHEMISTRY: Chiral Molecules

5.1 Chirality and Stereochemistry, 5.2 Isomerism: Constitutional Isomers and Stereoisomers, 5.3 Enantiomers and Chiral Molecules, 5.4 A Single Chirality Center Causes a Molecule to Be Chiral
October 6th 

Wednesday 
FIRST EXAMINATION (Chapters: 1 – 4)
October 11th 

Monday
*** NO CLASS *** Closed ***



Columbus Day

October 13th 

Wednesday
Chapter 5. STEREOCHEMISTRY: Chiral Molecules

5.5 More about the Biological Importance of Chirality, 5.6 How to Test for Chirality: Planes of Symmetry, 5.7 Naming Enantiomers: The R,S-System, 5.8 Properties of Enantiomers: Optical Activity, 5.9 The Origin of Optical Activity, 5.10 The Synthesis of Chiral Molecules, 5.11 Chiral Drugs

October 18th 

Monday
Chapter 5. STEREOCHEMISTRY: Chiral Molecules

5.12 Molecules with More than One Chirality Center, 5.13 Fischer Projection Formulas, 5.14 Stereoisomerism of Cyclic Compounds, 5.15 Relating Configurations through Reactions in Which No Bonds to the Chirality Center Are Broken, 5.16 Separation of Enantiomers: Resolution, 5.17 Compounds with Chirality Centers Other than Carbon, 5.18 Chiral Molecules that Do Not Possess a Chirality Center

October 20th 

Wednesday 
Chapter 6. IONIC REACTIONS: Nucleophilic Substitution and Elimination Reactions of Alkyl Halides

6.1 Organic Halides, 6.2 Nucleophilic Substitution Reactions, 6.3 Nucleophiles, 6.4 Leaving Groups, 6.5 Kinetics of a Nucleophilic Substitution Reaction: An SN2 Reaction, 6.6 A Mechanism for the SN2 Reaction, 6.7 Transition State Theory: Free-Energy Diagrams, 6.8 The Stereochemistry of SN2 Reactions, 6.9 The Reaction of tert-Butyl Chloride with Hydroxide Ion: An SN1 Reaction, 6.10 A Mechanism for the SN1 Reaction, 6.11 Carbocations, 6.12 The Stereochemistry of SN1 Reactions, 6.13 Factors Affecting the Rates of SN1 and SN2 Reactions

October 25th 

Monday
Chapter 6. IONIC REACTIONS: Nucleophilic Substitution and Elimination Reactions of Alkyl Halides
6.14 Organic Synthesis: Functional Group Transformations Using SN2 Reactions, 6.15 Elimination Reactions of Alkyl Halides, 6.16 The E2 Reaction, 6.17 The E1 Reaction, 6.18 How to Determine whether Substitutions or Elimination Is Favored, 6.19 Overall Summary
October 27th 

Wednesday
Chapter 7. ALKENES AND ALKYNES I: Properties and Synthesis. Elimination Reactions of Alkyl Halides

7.1 Introduction, 7.2 The (E)-(Z) System for Designating Alkene Diastereomers, 7.3 Relative Stabilities of Alkenes, 7.4 Cycloalkenes, 7.5 Synthesis of Alkenes via Elimination Reactions, 7.6 Dehydrohalogenation of Alkyl Halides, 7.7 Acid-Catalyzed Dehydration of Alcohols, 7.8 Carbocation Stability and the Occurrence of Molecular Rearrangements

November 1st 

Monday
Chapter 7. ALKENES AND ALKYNES I: Properties and Synthesis. Elimination Reactions of Alkyl Halides


7.9 The Acidity of Terminal Alkynes, 7.10 Synthesis of Alkynes by Elimination Reactions, 7.11 Replacement of the Acetylenic Hydrogen Atom of Terminal Alkynes, 7.12 Alkylation of Alkynide Anions: Some General Principles of Structure and Reactivity Illustrated, 7.13 Hydrogenation of Alkenes, 7.14 Hydrogenation: The Function of the Catalyst, 7.15 Hydrogenation of Alkynes, 7.16 An Introduction to Organic Synthesis

November 3rd 

Wednesday
Chapter 8. ALKENES AND ALKYNES II: Addition Reactions
8.1 Addition Reactions of Alkenes, 8.2 Electrophilic Addition of Hydrogen Halides to Alkenes: Mechanism and Markovnikov's Rule, 8.3 Stereochemistry of the Ionic Addition to an Alkene, 8.4 Addition of Sulfuric Acid to Alkenes, 8.5 Addition of Water to Alkenes: Acid-Catalyzed Hydration, 8.6 Alcohols from Alkenes through Oxymercuration-Demercuration: Markovnikov Addition, 8.7 Alcohols from Alkenes through Hydroboration-Oxidation: Anti-Markovnikov Syn Hydration, 8.8 Hydroboration: Synthesis of Alkylboranes, 8.9 Oxidation and Hydrolysis of Alkyboranes, 8.10 Summary of Alkene Hydration Methods

November 8th 

Monday
Chapter 8. ALKENES AND ALKYNES II: Addition Reactions
8.11 Protonolysis of Alkyboranes, 8.12 Electrophilic Addition of Bromine and Chlorine to Alkenes, 8.13 Stereospecific Reactions, 8.14 Halohydrin Formation, 8.15 Divalent Carbon Compounds: Carbenes, 8.16 Oxidations of Alkenes: Syn 1,2-Dihydroxylation, 8.17 Oxidative Cleavage of Alkenes, 8.18 Electrophilic Addition of Bromine and Chlorine to Alkynes, 8.19 Addition of Hydrogen Halides to Alkynes, 8.20 Oxidative Cleavage of Alkynes, 8.21 How to Plan a Synthesis: Some Approaches and Examples 370
November 10th 

Wednesday
Chapter 9. NUCLEAR MAGNETIC RESONANCE AND MASS SPECTROMETRY: Tools for Structure Determination

9.1 Introduction, 9.2 Nuclear Magnetic Resonance (NMR) Spectroscopy, 9.3 How to Interpret Proton NMR Spectra, 9.4 Nuclear Spin: The Origin of the Signal, 9.5 Detecting the Signal: Fourier Transform NMR Spectrometers, 9.6 Shielding and Deshielding of Protons, 9.7 The Chemical Shift 
November 15th 

Monday
SECON EXAMINATION (Chapters: 5 – 8)
November 17th
Wednesday
Chapter 9. NUCLEAR MAGNETIC RESONANCE AND MASS SPECTROMETRY: Tools for Structure Determination

9.8 Chemical Shift Equivalent and Nonequivalent Protons, 9.9 Signal Splitting: Spin-Spin Coupling, 9.10 Proton NMR Spectra and Rate Processes, 9.11 Carbon-13 NMR Spectroscopy, 9.12 Two-Dimensional (2D) NMR Techniques, 

November 22nd 

Monday
Chapter 9. NUCLEAR MAGNETIC RESONANCE AND MASS SPECTROMETRY: Tools for Structure Determination

9.13 An Introduction to Mass Spectrometry, 9.14 Formation of Ions: Electron Impact Ionization, 9.15 Depicting the Molecular Ion, 9.16 Fragmentation, 9.17 How to Determine Molecular Formulas and Molecular Weights Using Mass Spectrometry, 9.18 Mass Spectrometer Instrument Designs, 9.19 GC/MS Analysis, 9.20 Mass Spectrometry of Biomolecules 
November 24th 

Wednesday
Chapter 10. RADICAL REACTIONS
10.1 Introduction: How Radicals Form and How They React, 10.2 Homolytic Bond Dissociation Energies (DH°), 10.3 The Reactions of Alkanes with Halogens, 10.4 Chlorination of Methane: Mechanism of Reaction, 10.5 Chlorination of Methane: Energy Changes, 10.6 Halogenation of Higher Alkanes, 10.7 The Geometry of Alkyl Radicals, 10.8 Reactions that Generate Tetrahedral Chirality Centers, 10.9 Radical Addition to Alkenes: The Anti-Markovnikov Addition of Hydrogen Bromide, 10.10 Radical Polymerization of Alkenes: Chain-Growth Polymers, 10.11 Other Important Radical Reactions 

November 29th 

Monday 
Chapter 11. ALCOHOLS AND ETHERS

11.1 Structure and Nomenclature, 11.2 Physical Properties of Alcohols and Ethers, 11.3 Important Alcohols and Ethers, 11.4 Synthesis of Alcohols from Alkenes, 11.5 Reactions of Alcohols, 11.6 Alcohols as Acids, 11.7 Conversion of Alcohols into Alkyl Halides, 11.8 Alkyl Halides from the Reaction of Alcohols with Hydrogen Halides, 11.9 Alkyl Halides from the Reaction of Alcohols with PBr3 or SOCl2
December 1st 

Wednesday
Chapter 11. ALCOHOLS AND ETHERS

11.10 Tosylates, Mesylates, and Triflates: Leaving Group Derivatives of Alcohols, 11.11 Synthesis of Ethers, 11.12 Reactions of Ethers, 11.13 Epoxides, 11.14 Reactions of Epoxides, 11.15 Anti 1,2-Dihydroxylation of Alkenes via Epoxides, 11.16 Crown Ethers, 11.17 Summary of Reactions of Alkenes, Alcohols, and Ethers
December 6th 

Monday
Chapter 12. ALCOHOLS FROM CARBONYL COMPOUNDS: Oxidation-Reduction and Organometallic Compounds
12.1 Structure of the Carbonyl Group, 12.2 Oxidation-Reduction Reactions in Organic Chemistry, 12.3 Alcohols by Reduction of Carbonyl Compounds, 12.4 Oxidation of Alcohols, 
December 8th 

Wednesday
Chapter 12. ALCOHOLS FROM CARBONYL COMPOUNDS: Oxidation-Reduction and Organometallic Compounds
12.5 Organometallic Compounds, 12.6 Preparation of Organolithium and Organomagnesium Compounds, 12.7 Reactions of Organolithium and Organomagnesium Compounds, 12.8 Alcohols from Grignard Reagents, 12.9 Protecting Groups 
December 13th 

Monday
THIRD EXAMINATION (Chapters: 9 – 12)

Final Examination will be scheduled during the final exam period between Wednesday the 15th and Tuesday the 21st of December of 2010. 

“I hear, I forget. I see, I remember. I do, I understand.”

Chinese proverb
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Welcome to WileyPLUS 


WileyPLUS is an online teaching and learning environment that will help you reach your full potential in this course and beyond. You can access…

+   The complete online textbook!

+   Instant Feedback!
+   Extra study aids!



+   Track your own progress!

+   24/7 accessibility!



+   Much, much, more…

Registration Code Savings!

You will need a registration code to access WileyPLUS. It’s your choice to buy it with or without the printed text:

· Use the online version of your text in WileyPLUS, go to: 
www.wileyplus.com/buy and save up to 50% off the price of the print text!  
· Buy the new, printed text in the bookstore and a WileyPLUS access code will be included. DO NOT THROW THIS AWAY!
Getting Started
Once you purchase your WileyPLUS registration code, you will need to register for WileyPLUS:

1. COPY AND PASTE the specific Class Section URL listed below into your browser.
	Class Section Name
	Class Section URL

	CHEM 261 0458 GH - Salame
	http://edugen.wiley.com/edugen/class/cls185875/  

	CHEM 261 0459 LM – Balogh-Nair
	http://edugen.wiley.com/edugen/class/cls185876/  


2. Check that the section matches your schedule before you register! 
3. Click the REGISTER button to start. 
4. Need help registering? http://www.wiley.com/college/twomin/stu/register.html
WileyPLUS Help
LOGIN:




www.wileyplus.com
LIVE CHAT! Technical Support:

www.wileyplus.com/support
 
Additional Resources:


www.wileyplus.com/studentfdoc\
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