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The “Extremely Explosive” Carbonyl Diazide Molecule

1.  An article in a recent issue of Inorganic Chemistry
 caught Maggie’s eye, reporting the crystal structure of the “extremely explosive” carbonyl diazide, OC(N3)2.  The structure of this molecule is exactly what you would predict from Lewis structures and VSEPR theory.

(a) Let’s warm up first with a bit of azide chemistry.  Draw the Lewis structure and predict the molecular shape of hydrogen azide, HN3.  Be sure to draw all resonance structures and label any nonzero formal charges.  

(b) The H–N–N bond angle in HN3 is 112˚.  Does this match what you would predict from your structures in part (a)?  There are 2 unequal N–N bond lengths in HN3, 113 pm and 124 pm.  On a picture of the molecular structure, indicate which bond is which and explain your assignment.  As a point of reference, the bond length in N2 is 109.8 pm.

(c) In ionic azides, such as NaN3, the N–N bond lengths in the azide anion are equal; both are 116 pm.  Draw a Lewis structure including all resonance structures and nonzero formal charges for the isolated azide anion, N3– and explain why the bond lengths are equal in this molecular ion.

(d) Now draw all important resonance structures for carbonyl diazide, OC(N3)2, labeling all atoms with nonzero formal charges.  (I can think of at least 6 resonance structures for this molecule; you should be able to come up with 3 important contributors.)

(e) Draw a picture of the molecular structure that you would predict for carbonyl diazide including your predictions for approximate bond angles.  How would you expect the N–N bond lengths to compare in this molecule?  By the way, the entire molecule is planar.  Why that is the case will have to wait until we talk more about bonding theories and the orbitals used to make the different bonds.
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