CHEM 108A

1. Fundamentals

Summer 2015

(@) (20 points) Draw a Lewis structure for each of the following molecules. Be sure to mc!ude all lone
pair electrons and circle all formal charqes where appropriate
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(b) {10 points) Fill in any nonbonding valence electrons that are missing from the following

structures.
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(¢} (10 points) Indicate the hybridization on the indicated atoms on Deoxythymidine and

Isodomoic acid H.
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(d} (70 points) Fill in any hydrogens not shown and indicate the fofal number of hydrogens in

each molecule below, ‘ AR
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2. Resonance and Formal Charge

(a)} (20 points) Draw two, additional non- -equivalent resonance structures for each compound below,
using curved arrow notation to indicate electron movement. Lone patrs are not shown on heteroatoms
(O and N).
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(e) (10 points) Circle the molecule(s) that have a dipole moment and indicated the expected direction
of the net dipole.
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(f) (10 points) Add formal charges to any charged atoms below. Lone pairs are provided on carbon
where applicable, but lone pairs on heteroatoms are implied (add them yourself) Circle the charge
and make sure it's clear to which atom the charge belongs!
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' KL? 41. Acidity

(a} (15 points) The following compouhds are listed in order of acidity (most acidic on the left). Indicate
the approximate pKa value thal belongs to each compound in the boxes provided. .
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(b) (20 points) Rank the following sets of molecules in terms of acidity where “1” is the most acidic.
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(d) (10 points) Explain the meaning of a compound’s pKa in 10 words or less without equations for
references to equations (“used to rank acidity” is not an acceptable answer!).
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5. Acid-Base Chemistry ); )7‘-—\) e {g)lb(/j
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points) For each set of reactants... "’f) (4{, -i-}),éy 5L b ((;’ / ,;2, I R
§ * Label the acid and the base, :

£+ Draw the products,
i, Label the conjugate acid and the conjugate base,
.« LUse curved arrows to indicate electron movement,

A Predict the direction of the equilibrium with an arrow pointing towards either reactants or
products. :
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’$ Nomenclature and Functional Groups

(a) (15 points) Provide names for any three following compounds. Write the letter (i-iv) of the .
molecule you are choosing in the parentheses next to the blank line for full credit.
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(b) (10 points) Draw the structures of...

(1) 4—!soproPy!-S-methylheptane (i) 4-Ethyl-2,2-dimethylhexane
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6. Stereochemist'ry
(a) {18 points) Chiral centers are of great importance in recognition by cell receptors and enzyme
active sites. Indicate the chiral centers (AKA stereccenters) in each compound with a star (*) then
indicate the maximum number of sterecisomers for each compound on the lines below.
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(b} (71 points) Designate each chiral center as R or S on the lines below each structure. If the
indicated atoms are not chiral, leave the line blank.
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(b) (8 points} Indicate whether the following pairs of compounds are enantiomers, dlastereomers
constitutional isomers, the same compound, or not related.
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(c) (3 points) Briefly define the term ‘racemic mixture.” Give an example of a racemic mixture using the -
compounds above,
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7. Conformational Analysis

(a) (20 points) Consider the rotation around the C7-C2 bond of 2,3-dimethylbutane.
Draw the least stable and most stable conformations of this compound as Newman projections.
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(b} (30 points) Consider the following compounds:
cis-1-Methyl-4-tert-butylcyclohexane and trans-1-Methyl-4-tert-butylcyclohexane.
Draw the skeletal structures and two chair conformations of each. Indicate the more stable

conformation of each compound and bneﬂy explam your answer. ( /cg \ \ P
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