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Student choice experiment (4 weeks)

Objective.


During the course of the semester, you have been (or will be) exposed to a number of synthetic techniques and types of inorganic and organometallic compounds.  Here is your chance to explore a technique or type of compound in more depth.  Choose a synthesis that is interesting to you, will teach you some new chemistry, or allow you to revisit a technique that you want to learn better.

Part I.  The Proposal (20 points)
You will need to choose a synthetic target early enough in the semester that reagents can be ordered.  The following syntheses are suggestive; look through Girolami, SPS; consult a faculty member, or seek out other sources for additional examples.  You can also synthesize a molecule from the inorganic literature.  The only requirement is that the molecule must be considered inorganic (including organometallic).  A preliminary topic listing the molecule you wish to synthesize is due two weeks before spring break.  Your topic needs to be approved by the instructor.  Make sure to clearly indicate what you are proposing to do, including the exact synthetic steps you wish to carry out.  Please carefully read any primary literature sources to make sure that starting materials are commerically available, or reaily synthesized!

Write a one-page “research proposal” which explains in some depth why you chose this synthesis, what you hope to get out of the synthesis, etc.  Include in your proposal a detailed preparation and a list of all chemicals, glassware and equipment that are required for the experiment, and a list of proposed characterization methods.  Indicate which chemicals need to be ordered, including amounts, catalog numbers and prices, and which are in the stockroom.  Include literature reference(s).  The proposal is due one week before Spring Break.  You should consult with the instructor during the semester as you prepare your proposal and choose your synthesis.  Poorly written proposals may be accepted, but poorly chosen syntheses will be returned unread for resubmission.

Suggested experiments:

Synthesis of an ionic liquid

Pd catalyzed cross coupling of an aryl bromide to an amine

Synthesis and reactivity of a Grignard or alkyl lithium reagent

Preparation and analysis of Werner-type Cobalt complexes; study of linkage isomerism

Synthesis of metal-arene complexes

Stability constants of Ni-gly

Synthesis of an iron-nitrogen complex

Study of the migratory insertion reaction in CpMn(CO)3
Synthesis of an alkylidyne

synthesis of a borane-amine adduct

Organometallic chemistry of iron:  CpFe(CO)2CH3
Part II
Carry out the proposed synthesis and characterize your molecule during the last four weeks of the semester.

Waste disposal.  this will depend highly on the synthesis chosen.  Check with the instructor.  

Writeup (30 points)


The principal goal of this experiment is to get you thinking about the myriad of  possible syntheses and synthetic techniques available to the modern inorganic chemist.  Your writeup will be a submission of your results as a communication (3 page maximum) to the journal Inorganic Chemistry, an ACS publication.  The homepage for the journal is:

 http://pubs.acs.org/journals/inocaj/index.html
The guidelines for authors can be found:

https://paragon.acs.org/paragon/application?pageid=content&parentid=authorchecklist&mid=ag_ic.html&headername=Author%20Information%20-%20Inorganic+Chemistry
A Microsoft Word template can be downloaded here:

https://paragon.acs.org/paragon/application?pageid=content&parentid=authorchecklist&mid=mt_ic.html&headername=Inorganic%20Chemistry%20%20Templates
(These URL’s are also located on the chem 110 web page)

You should carefully consider any recommendations made by the instructor regarding your initial attempt at this writing assignment (for the proposal).  Consult a recent issue of this journal to see what typical communications look like in terms of format, content, etc.  You will need to do some sort of literature survey to place your synthesis in context:  why did you choose this particular molecule, who has made it previously and why?  Again, I am not expecting you to break huge tracts of new intellectual ground.  Instead, I want you to focus on the experimental work you did in this course (and others) that caused you to choose this experiment.  You will also need to describe your synthetic procedures, characterization data, etc.  Figures, well-written text and literature citations are required.  

The writeup is due according the the schedule in the lab manual.  Your writeup should include all the typical items found in a paper (Introduction, Results, Discussion, Conclusion and References) although they are not specifically listed separately in an ACS communication.  Reports that do not meet the guidelines for authors or the page limit will be returned unread.  You may want to consult the instructor for help in deciding what to include in your discussion.  Your “research proposal” may (after consideration of comments made by the instructor) be a good first draft for the introductory part of the communication.

Grading sheet for experiment 8

Tear out this sheet and staple it to your submission


Name_____________________________


Date submitted_____________________________

Scale I: synthesis and characterization  (5 points)

____
Superior (5) – yield/purity high and all required methods used 

____
Adequate (3) –  yield/purity acceptable or most required methods used

____
Inadequate (1) – yield/purity acceptable and not all required methods used

Scale II: writeup; content (10 points)
____
Excellent (10) – All requested information (introduction, R&D, Conclusion, figures, citations) present

____
Good (7)  – Missing some requested information (expecially lit. survey/context)

____
Fair (4)  – Missing much of the requested information or organization is poor (circled)

____
Poor (1) – Missing much of requested information and organization is poor

Scale III: writeup; quality of writing (10 points)

____
Excellent (10) – There are no grammatical or spelling errors.  Punctuation used appropriately. 

____
Good (7)  – Several minor grammatical errors are present, but they do not generally detract from the readability of the paper
____
Fair (4)  – Enough grammatical errors are present, that they generally detract from the readability of the paper.  May be resubmitted.
____
Poor (0) – Poor writing conventions seriously limit the paper’s readability; MUST be resubmitted
Scale IV: Writeup, adherence to standards (5 points)

____
Superior (5) – Format is perfect; guidelines are met

____
Adequate (2) – Somewhat lacking in format or did not completely follow instructions.

____
Inadequate (0) –Lacking in in format or did not follow instructions t; MUST be resubmitted.

Total:  ______________/30
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