CHEM3471/3491, Professor M. Walczak, Fall 2018
Final exam — December 19, 2018, 1.30-4.00 PM
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This is a closed-book exam. You are not allowed to use
molecular models, lecture notes, personal class notes,
textbooks, and electronic copies of the above materials on
mobile devices. Use the backs of the pages for scratch notes.

Honor Code: All students of the University of Colorado at
Boulder are responsible for knowing and adhering to the
academic integrity policy of this institution. Violations of this
policy may include: cheating, plagiarism, aid of academic
dishonesty, fabrication, lying, bribery, and threatening behavior.
Students who are found to be in violation of the academic
integrity policy will be subject to both academic sanctions from
the faculty member and non-academic sanctions (including but
not limited to university probation, suspension, or expulsion).

Hs | Mt [Uun|UuuUub) Uuq

*Lanthanide series

**Actinide series

1221

im | samanum | ewopum | gasownum | ietum | dysprosum| homum | erbium | Gum | yienm
67

[244] P4y [247] [2a7] 1251) 1252| 1257] 258 259




1.
(a) Which of the following compounds will exist predominantly in an enol form (5 points)?
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(b) Provide approximanete pKa values of the circled protons (+pKa 2 units) (5 points each, 15 points total).
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(c) Which of the following compounds are aromatic? Please circle only the correct answer(s) (5 points).
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(d) For the following reaction, predict the major product (5 points):

NH, NaNO,, HCI then CuCN
@ -
. CN
(a) ©/NH3 Cl (b) O/

(c) ©/C| (d) ©/N02




2. Propose the best syntheses of the following two compounds using the starting materials provided below.
More than one step may be required to complete the synthesis (35 points).
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(b) (15 points)



3. Complete the following short syntheses (one or two steps) using any reagents you need. You do not have to
show the synthesis of the reagents you use, but you must use the starting material indicated (5 points, 20 points
total).

(a)

SN

AN
Y

3
ks

g
é



4. Provide the products of the following reactions (all reactions have an appropriate aqueous work up). If no
reaction would occur, write NR. Ignore stereochemistry in the products unless otherwise indicated (4 points
each, 40 points total).
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5. Please circle only the correct answer in each question (40 points total).

i) At pH 13, the most likely structure of proline is (10 points):

CO,H CO,H CO, COy
NH NH,* NH,* NH
a) b) c) d)
ii) Rank the following carbocation based on their stability (most stable as number 1, least stable as

number 5).
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iii) Label the following groups as activating or deactivating and ortho / para or meta directors in
electrophilic aromatic substitution (20 points).
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Z=NO Activating or deactivating? Ortho / para or meta directing?
Z=CN Activating or deactivating? Ortho / para or meta directing?
Z =N(CHzs)2, Activating or deactivating? Ortho / para or meta directing?
Z = CO2CHs Activating or deactivating? Ortho / para or meta directing?

Z = N(CHs)s* Activating or deactivating? Ortho / para or meta directing?



6. Draw a reasonable mechanism of the following reaction (35 points).
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