LABORATORY SYLLABUS

CHEMISTRY 4524: Organic Chemistry Laboratory


SPRING 2015
PROFESSOR: 

Dr. Jerry Fong (Physical & Health Sciences Bldg room 305  Phone:#: 587-3692.  




E-Mail: FONGJD (campus);  

TIME/PLACE:

Tuesday 9-12 and  2-5, Physical & Health Sciences Bldg room 320
REQUIRED TEXTS:
“Experimental Organic Chemistry: A Small Scale Approach,”  C. F. Wilcox & M. Wilcox 


GRADING:

Synthesis Labs w/ formal reports  (3) : 60-100 pts each  ; w/o formal reports  30 pts each

 Methods Labs (3)  15 pts   Laboratory  is 23 % of the overall grade .





 Flunk the Lab; flunk the Course. 

LAB GOALS:

In the first term you were exposed to the classical and instrumental techniques common 

to the Organic Synthesis Lab. You also gained some experience in elementary synthesis. You are now (in theory) capable of picking up a synthetic procedure and -with only a few glitches- run it  successfully.

In this term we’re going to make sure the above statement is true. Specifically, your goals will be to : 1)  gain a practical sense of the unique `chemistries’  that characterize selected functional groups, notably rings, carbonyls and alkenes, and; 2) to develop an  unerring sense of how to connect (and if necessary, modify)  the step-by-step procedures of a lab using the generalized `theory’  of your  text. The first goal is the traditional one. The second goal-if attained-gives you the freedom to explore and test the limits of both your own, and accepted understandings about chemical reaction.

LAB PHILOSOPHY:
 Almost nothing’s changed from the Fall . I fervently hope you can all gain that skill compounded of science and art which characterizes good synthetic chemists. These rare creatures exude a combination of deft organization, verbal acuity, independence of action  and creative focus that-like good writing- can be recognized but only vaguely explicated. I’ll be looking  for its development in all of you. One change though-don’t ask me “What do I do next …”  That’s something you will need to work out now on your own. Read the instructions and think !
LAB REPORTS:

Two kinds of laboratories are run : 1) Methods Labs and 2) Synthesis Labs.

You have already done Method (=Technique) labs in Chem 3514 and the format is unchanged.  Two kinds of synthesis labs are also run.  The major synthesis lab, as in the first semester involves writing Purpose, Procedure and Results (including the Pertinent Materials data sheet) in your lab notebook and submission of a separate, formal theory and results section The second kind of synthesis report, a `minor’ synthesis lab involves merely a statement of Purpose, Procedure and  a report of yield, and characterizations in your lab notebook. As in the first semester, rubric will be supplied for all the major and minor synthesis lab write-ups.
LAB DUE DATES:
You must turn in a report on your labs on the assigned due dates for full credit. I do not accept late labs except for clear and understandable cause (deaths, family emergencies yes;  too tired to get up, hamster sick-no.)  Also, since you now have some experience from the previous semester, if you screw up and don’t get a product, that’s just the way the organic  cookie crumbles. No make-up labs are offered.
REQUIRED LABORATORY EXPERIMENTS: CHEM 4524  SPRING 2015
Date         Lab#1
       Laboratory Topic

Due Date
Read 


Do in Lab



 27 Jan


no lab



 3 Feb

1 
Polarimetry

 day of lab 
 Lab handout #1

-measure (D  for active sugars












(specific rotation)











-post-lab quiz on polarimetry

10 Feb

2
Alkene Chem

 17 Feb (exp) 
  Lab handout #2

-addition of Br2 to 




Stereochem of addition      24 Feb (theory)    (mohrig 100-1)
trans-cinnamic acid

17  Feb

3
Intro to NMR;

 24  Feb

McMurry 368-76;
-intro lecture on basic NMR





NMR Dry Lab #1


383-396


-drill and practice assigning
NMR and predicting spectra
24  Feb

4
Practical NMR

  3 March
see above
              -lecture on details of NMR:
*NMR Dry Lab #2





sidebands, C-13, J couples











Drill/practice using IR/NMR/MS
3  March
5
Diene Chemistry
10 March
Lab Handout #3

-Preparation of 4-cyclohexene-

                                           Diels-Alder Reaction                                  (Mohrig194-7)

cis-1,2-dicarboxylic acid                              







McMurry 410-415


10 March
6
Intro to Mass Spect.
 Fri 13 March
McMurry  342-350
Guided practice 





    


using MS to ID a mixture
*********************************************************************

 15 MARCH-22 MARCH

SPRING BREAK

*********************************************************************
24 March
7
Ring Chem 

31 March(exp)    a)  Lab Handout #4
Micro scale Preparation



 
 *alkylation of a ring
7 April(theory)  (Williamson, 399-403)     of 1,4-di-t-butyl-benzene



  [Friedel-Crafts]


          
 b) McMurry 459-464
31 March
8
Carbonyl Chem 
7 April
   
 McMurry 652-654
-Synthesis of an ester



 *acid + alcohol--->esters
        

 Wilcox/pp 375-379




7 April
9
Carbonyl Chem 
14 April (lab)*       McMurry 710-712
 -Preparation of     





              21 April (theory)   Wilcox/pp397-400  
  Dibenzalacetone





*yield, mp, IR only


Wilcox pp 399-400




 





 ketone+aldehyde->aldol
              
              
                                                                              **start Cannizzaro (see below)





14    April
10
Carbonyl Chem
21  April           McMurry 599-601               -Preparation of  benzyl alcohol







            Wilcox pp 372-373        
   and  benzoic acid












**Cannizzaro reaction
21    April

Lab Practicum Written Exam (55 pts)

28     April

Mechanism Orals
in lab      students draw from list of mechanisms and provide 5 minute

(50 pts)



    oral presentation on blackboard to instructor for a grade 
  5     May



Lab checkout

1 Underlined experiment # are Method  experiments.  All circled  experiment    #      are Major Synthesis Labs requiring formal reports. Dotted circles denote minor syntheses for which only Purpose, procedure and  results need be reported..
