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CHEM116L Section 1

Mini-Test ANSWER KEY (50 pts total)

September 15, 2006
13 In thebox bdow, draw thetwo resonance structures (showing all lonepairs of electronsand formal

charges) tha have the greatest contribution to the structure of nitrousacid (HONO, connected in that
order). Then answer thequestionstha follow.(6 points)

Nitrous Acid

1b)Are thetwo oxygen atomsin nitrousacid equdly basic? If not, indicate which oxygen atomin the
molecule is more basic (by circlingit). Providearationde for your choice bdow. (4 points)
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More basic because 1) it has more electron density, thanks to the
contribution of an extra lone pair of electrons in the minor resonance

structure and 2) it has more negative character, which (because opposite
charges attract) makes it more attracted to H*.

1c) Draw an orbital picture of themajor contributor of nitrousacid. Inyourillugration, besureto labd all
orbitals and bonds indicate bondangles, and show where lonepairs of electronsreside (5 points)

2) Use MO theory to deerminewhether cation A is more or less stable than cation B. Explain your choice
throughtheuse of a propely labded MO energy diagram. (10 points)
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Because lithium uses the 2s
orbital to bond, it's resulting s
bond is higher in energy, and
less stable, than the bond
formed with hydrogen.

ENERGY

sp? _T_(

\
1
\
\
1
\

\
1
\
1




Name:

3) For each par shown bdow, select the onetha best fits the accompanying description by circlingit.
Providea condse butthoroughrationde for each of your decisonsusng wordsand pictures. Note: a
picture is required to receive full credit on most of these. Do not exceed the space provided. (18 points)

A. Theshorter bond?

H H One bond involves bonding between two sp? hybridized
versus c=C carbons, while the other involves an sp? hybridized carbon
H/ 1 \C and an sp hybridized carbon. sp hybridized orbitals are
W 2 . . .
C smaller than sp< orbitals owing to the greater s character in

H the sp orbitals (and because electrons in s orbitals are held
closer to the nucleus), so the bond involving the sp orbital

C will be shorter.

Both conjugate bases have a resonance

9 versus 9 structure that delocalizes the neg. charge,
HO/C\O’H H C/C\O’H but hydrogen carbonate has a resonance
! 3 A structure that actually localizes negative
charge in one part of the molecule. This
ﬂ 1 resonance structure also places two
v vo— ..— hegative charges near each other,
ok o) ‘0. ok 0. creating a repulsive effect since like
.. 'c': L - CIJ - CIZ ICIZ Lo - (': charges repel. This 3rd resonance
HO”™ 0! HO™ ~~0. HO” ~~0. HC™ O HsC~ ~O. contributor destabilizes the conjugate
A A S AENOS oo ** base altogether, and makes it less likely

for the acid to give up its proton.

C. Theionwith thegreater dipole moment (the mog polar ion)?
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Disregard this question

4) The organic molecule shown bdow containsseveral protons Determinewhich protonis mog acidic and
providearationde for your choice. Then provideamechanism (curved arrow notation) for thereaction of
this compoundwith sodium hydroxide and providethe produds of thereaction to theright of thearrow.

(7 points)
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other possibilities...
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Oxygen is more electronegative than carbon and therefore can better handle having a neg. charge
than carbon can. When comparing O to S, size is more important, as sulfur has electrons in its 3rd
shell, allowing greater delocalization of charge around sulfur because the 3rd shell orbitals take up a
greater amount of space. This makes the sulfur anion more stable than the oxygen anion.



