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1. /15

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.

2.

/20

3 /20 Honor Code: All students of the University of Colorado at
TS Boulder are responsible for knowing and adhering to the
academic integrity policy of this institution. Violations of this

4. /20 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
/10 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).
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i
(a) Please circle the most reactive compound in an electrophilic aromatic substitution reaction (3 points).

(b) Please circle the most reactive compound in a nucleophl//c atic stitution reaction (3 points).

N ats

(c) Specify if you expect the benzene ring in the following compounds to be activated or deactivated (4 points).
Cl -
;l: .Br Hs é\ : \f
Br : :

(d) Which scheme is the correct representation of the Heck reaction (5 points)?
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2. Provide a reasonable synthesis of the following two compounds using provided starting materials. More than
one step may be required to complete the synthesis (20 points).
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3. Which reagents will accomplish the following transformations (

4 points each, 20 points total)?
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4. What are the major Products in the following
the major product (4 points each, 20 points total

(a)
OH
Na2Cr207
*>
OH
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H;CO SOS/H2SO4
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reactions? If you expect to obtain a mixture of isomers, indicate
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5. Provide a reasonable synthesis of the following arom

you may need more than one step to obtain the expected product (10 points).
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6. In the following questions, please circle only the correct answer (3 points each, 15 points total):

(a) Among the following choices, the group that activates the benzene ring toward electrophilic aromatic
substitution reactions is:

(a) =CF, (b) -NO, (c) —CO,H @2 (e) -Br

(b) The intermediate cation A in the following sequence CqHs + E* > A > CeHsE + H' is best shown as:
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(c) As compared to regular alcohols, phenols are:

(a) less acidic ore acidic (d) similar acidity (e) depends on the base used

(d) In the following reaction, the expected product will have the following structure:
OH

Mn02

OH
H,CO

OH O O OH
(6]
(a) H300/©)\N/(b) H3CO @HsCO (d) © o

(e) Which of the following statements about acetals is incorrect:

(a) can be formed under acidic conditions; @ undergo reactions with Grignard reagents:

(c) can be converted into ketones/aldehydes; (d) their formation is reversible



