Name Test 1
CHEM 0203 (Organic) Spring 2015

1. (12 pts.) Draw resonance structures for the following molecules. Do not include any
resonance structure that would be considered insignificant contributors to the L
resonance hybrid.

a. \N/\ \

H

2. (10 pts.) The skeletal structure of benzene is drawn to the right. The skeletal
structure drawn makes a prediction about bond lengths in a benzene molecule, but
the prediction is not true.

a. What is the prediction the the structure makes regrading the C to C bond lengths in
benzene.

b. What is the reality about the C to C bond lengths in benzene.



3. (12 pts.) For each set of resonance structures rank the structures in order of increasing stability.
In the event of a tie, assign the same rank.

- \H/\/(D W W/\/
b, N© N© '{
6\/Q \/@Q NAL

4. (12 pts.) Draw the resonance hybrids for the resonance structures in question 3. a. and 3. b.
a. b.

5. (4 pts.) Do the resonance hybrids in 4.a. and 4.b. more strongly resemble the lowest energy
resonance structures in 3.a and 3.b. or the highest?

6. (12 pts.) Predict the products (include all products and byproducts; i.e., write a balanced
chemical equation) for the following nucleophilic substitution reactions. Ignore the
stereochemistry of the products.

B + NaSCHQCHs —_—
r

+ CH30H R



7. (12 pts.) Determine whether the following molecules could participate in a nucleophilic
substitution via an Sx2 and/or an Sx1 mechanism. If both mechanisms are possible, write
“both”. If neither mechanism is possible write “neither”.

)\/\
Br
)\/\
Br

HyC—1

a8

8. A mechanism for a nucleophilic substitution reaction is drawn below.

T T
TN — C.,,
Ho® WY e o™ NH gr®
H H

a. (8 pts.) What kind of mechanism is pictured, an Sx1 or Sn2 mechanism.

b. (6 pts.) Draw the transition state for this reaction. Include 6* and &~ to indicate where
significant charges may be developing (Ignore tiny dipoles between C and H).

9. Protic solvents reduce the nucleophilicity of nucleophiles.
a. (6 pts.) Draw a skeletal structure for a protic solvent (Yes, there’s a space between “a” and
“protic”).

b. (6 pts.) How do protic solvents reduce the nucleophilicity of a nucleophile. Provide the best
answer you can.
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