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Journal Article Discussion 
  

First isolation of the AsP3 molecule
Read the following article before class.  

Cossairt, Brandi M.; Cummins, Christopher C., “Properties and Reactivity Patterns of AsP3: An Experimental and Computational Study of Group 15 Elemental Molecules” J. Am. Chem. Soc. 2009, 131, 15501-15511.

To prepare for discussion, work the following problems to turn in:
1. Explain the differences between red phosphorus, white phosphorus, yellow arsenic, and metallic arsenic.  What general term is used to describe different forms of pure elements?  

2. Groups (columns) in the periodic table are often given names and letters to symbolize them.  For example, the 17th column is called the halogen group, and the letter X often signifies a halogen atom.  What are the terms and letters used to symbolize the groups headed by nitrogen and oxygen?  (Note that oxygen is usually considered to be separate from the rest of its group.)

3. The authors include Raman data as evidence of the formation of AsP3, which they assign to the C3v point group.  

(a) Draw the AsP3 molecule.  (AsP3 is a molecular solid, like ice.)

(b) Assign x, y, and z vectors to each atom and use the C3v character table to derive a reducible representation for all modes in the AsP3 molecule.  Reduce the representation.

(c) Subtract irreducible representations corresponding to the translational and rotational modes.  Are the remaining modes (the vibrational modes) consistent with the experimental results reported in the paper?

(d) How many Raman peaks would you expect for the P4 molecule?  (Repeat parts (a) through (c) for P4, a tetrahedral molecule.)

4. Heats of atomization across the AsnP4 – n series were calculated and are provided in Table 3.  Describe how these data were used to calculate bond energies for the P–P, P–As, and As–As bonds.  Does the trend in bond strength reported correspond with what you would predict?

5. The authors carried out extensive reactivity studies of the AsP3 molecule.  These are categorized as:


Thermolysis of AsP3
Coordination Chemistry of AsP3
As–P Bond Cleavage Reactions

Formation of (2:(2, (2-E2Nb2 Complexes (E = As, P)

Formation of Terminal E≡M Complexes

Formation of cyclo-E3 Complexes (E = As, P), AsP2, and As3P

Choose one category from the list and post a note to the moodle forum indicating which category you’ve chosen.  Come prepared to tell the rest of us about the category you chose.  

What were the authors’ goals in carrying out the experiments?  

Were they trying to answer a specific question?  

What did they find out? 

Do not prepare any special presentation aids – this will be an informal discussion.  You can assume that all will have a copy of the paper.  If you feel it’s necessary, you can make overhead transparencies to expand one or two relevant figures. 

Your informal leading of the discussion should last for just a few minutes.  There is no need to prepare anything to hand in for this question.  (Do bring answers to #1-4.)


