	Contra Costa College


	Course Outline


	Department &Number
	CHEMISTRY  227
	Number of Weeks
	18

	Course Title
	ORGANIC CHEMISTRY  II                
	Lecture Hours (includes lab lectures and discussions) per term
	90

	Prerequisite
	CHEM 226 or equivalent
	Lab Hours per term
	72

	Co-requisite
	
	                            Hours By Arrangement
	

	Advisory
	English reading and composition skills at the 142B level.
	Activity Hours
	

	                           Units
	5


	COURSE/CATALOG DESCRIPTION


	This second half of a one-year course (Chemistry 226-227) continues and expands concepts of  structure and bonding and reactivity introduced in the first semester.  Areas covered include aromatic compounds, selected concerted reactions, aldehydes and ketones, carboxylic acid derivatives, amines, phenols, organosulfur compounds, and organophosphates.  Next come various polyfunctional compounds including lipids, terpenoid compounds, carbohydrates, amino acids and proteins, and nucleic acids.  Laboratory exercises include a variety of syntheses, reaction studies, and structural identifications using spectroscopic methods.  Note: normally offered in the Spring.


	COURSE OBJECTIVES

	At the completion of the course the student will be able to:


	1.
Extend fundamental concepts of chemical bonding, structure and reactivity to develop a deeper understanding of organic chemistry, including polyfunctional molecules and biomolecules.

2.
Extend facility in solving organic chemical problems and interpreting chemical behavior, based on fundamental principles, knowledge of specific compound types, standard reference sources, and reasoning by analogy.

3.
Further develop lab skills, chemical synthesis and instrumental analysis abilities, appropriate judgment and safe work habits in the use and study of organic compounds and reactions.

4.
Evaluate and use a variety of organic chemical reference materials and software, including spectral databases, spectroscopic simulation and molecular modeling software, chemical journals, and web-based resources.

5.
Further develop the ability to maintain a laboratory notebook and write formal laboratory reports describing and interpreting the results obtained in the laboratory. 


COURSE CONTENT: (In detail; attach additional info as needed; include approximate percentage breakdown) 
	5
	%
	1.  Course introduction and summary

	10
	%
	2.  Electrophilic and nucleophilic aromatic substitution

	5
	%
	3.  Concerted electrocyclic reactions

	10
	%
	4.  Aldehydes and ketones

	15
	%
	5.  Carboxylic acids and derivatives; extension of principles to understanding chemistry of selected organosulfur and organophosphorus compounds

	5
	%
	6.  Amines and alkaloids

	5
	%
	7.  Phenols and aryl halides

	10
	%
	8.  Carbohydrates:  Mono, di- and polysaccharides

	8
	%
	9.  Lipids, polyketides, terpenoid compounds, and biosynthesis

	8
	%
	10. Amino acids, proteins, and enzymatic catalysis 

	4

10

5
	%

%

%
	11. Nucleic acids and protein biosynthesis

12. Spectroscopic interpretation, molecular modeling, and laboratory techniques

13. Special topics in contemporary organic chemistry


	COURSE CONTENT: Laboratory Experiment Details

 1.   Laboratory Safety and Equipment
 2.   Isolation of Carotinoids and Chlorophylls using column chromatography
 3.   Diels- Alder Reaction of Cyclopentadiene and Maleic anhydride
 4.   Nitration of Methyl Benzoate via electrophilic addition
 5.   Friedel- Crafts Acylation
 6.   Preparation of Triphenylmethanol from a Grignard reagent
 7.   Preparation of menthol from menthone via ketone reduction
 8.   Preparation of Borneol via oxidation-reduction
 9.   Unknown Analysis using chemical and spectroscopic methods
10.   Benzoin Condensation
11.   Preparation of Benzil from Benzoin via oxidation
12.  Michael Addition and Crossed Aldol Condensation

13.  Preparation of Luminol via nitro reduction
14.  Preparation of Detergent: Sodium lauryl sulfate from lauryl alcohol
METHODS OF INSTRUCTION


	1.  Lectures

	2.  Classroom discussion

	3.  Laboratory exercises

	Other comments:  Students are encouraged to work on their own and in study groups to solve exercises from the text.  To aid in preparation for exams and quizzes, examples from previous years are occasionally made available.  Answer keys are posted or made available on the web after exams and quizzes.  Students are encouraged to keep track of problems that give particular difficulty, and to bring their questions up in class or in office hours.  Some of the laboratory curriculum has been developed here at CCC.


	INSTRUCTIONAL MATERIALS


	LectureText Title:
	Organic Chemistry

	                 Author:
	T. W. G. Solomons and C. B. Fryhle

	             Publisher:


	Wiley

	        Edition/Date:


	Tenth Edition, 2011


Note:  There are numerous other, equivalent organic chemistry textbooks which could be used for Chemistry 226.  A partial list of choices would include:


J. McMurry, Organic Chemistry, Brooks/Cole 2007.


J. Smith, Organic Chemistry, McGraw Hill, 2008.


W. Brown, C. Foote, B. Iverson, E. Anslyn, Organic Chemistry, Brooks/Cole, 2009.


M. Jones, Jr., Organic Chemistry, Norton 2009.


F. A. Carey, Organic Chemistry, McGraw Hill 2010.



L. G. Wade, Organic Chemistry, Pearson/Prentice Hall, 2010.






	Lab Text Title:
	Introduction to Organic Lab Techniques:  A Microscale Approach

	            Author:
	D. L. Pavia, G. M. Lampman, G. S. Kriz and R. G. Engel

	        Publisher:


	Brooks/Cole

	   Edition/Date:


	Fourth edition, 2006.


Note:  There are numerous other, equivalent organic chemistry laboratory texts which could be used for Chemistry 226.  A partial list of choices would include:

   
A. Ault, Techniques and Experiments for Organic Chemistry, University Science 




Books 1998.



D. W. Mayo, R. M. Pike, D. C. Forbes, Microscale Organic Laboratory: with Multistep 




and Multiscale Syntheses, 5th Edition, Wiley, 2011



J. R. Mohrig, C. N. Hammond, P. F. Schatz, and T. C. Morrill, Modern Projects 





and Experiments in Organic Chemistry, Freeman 2003.



J.C. Gilbert and S. F. Martin, Experimental Organic Chemistry—A Miniscale and 




Microscale Approach, 5th Edition, Brooks/Cole 2011.   

Other Materials:  

Molecular Model Kit (Various types are available.).





Laboratory notebook

                      
  

Calculator





Safety goggles


	COURSE EXPECTATIONS (Use applicable expectations)


	       Outside of Class Weekly Assignments
	Hours per week


	Weekly Reading Assignments
	3

	Weekly Writing Assignments
	2

	Weekly  Problems
	6

	Lab or Software Application Assignments
	1

	Other Performance Assignments
	


 STUDENT EVALUATION: (Show approximate percentage breakdown for evaluation instruments)
	11
	%
	Quizzes

	44
	%
	Midterm exams

	23
	%
	Laboratory work, via notebook and reports

	22
	%
	Final exam


	  GRADING POLICY (Choose LG, CR/NC, or SC)


	
	Letter Grade
	
	Credit / No Credit
	X
	Student Choice

	
	90% - 100% = A 
	
	65% and above = Credit
	
	90% - 100% = A

	
	80% -   89% = B                                Below 65% = No Credit                                         80% -90%  =  B

	
	65%  -  79% = C                                                                                                                65% -79%  =  C

	
	50%  -  64% = D                                                                                                                50%  64%  =  D

	
	Below   50% = F                                                                                                               65% and above = Credit

	                                                                                                                                                   Below 65% = No Credit

	                                                                                                                                                   


Note:  The course is not graded on the “curve”, so the final grade breakdown can vary considerably from year to year.  Typical grade breakdown would be:  A=20-30%, B=40-50%, C=30-40%, D/F=0-10%.

	Prepared by:
	Leslie Alexander, Ph.D.


	Date: 
	October, 2013


