CHM 2120A
Midterm #1
October 13, 2021

First Name: Last Name:

Student Number:

Approximate total number of marks: 65
The marks are given as a guide and are subject to minor changes.

Instructions:

1. You can write the midterm digitally, on blank paper, or on a printed copy of the midterm.
2. When finished, submit your midterm to this assignment space in PDF format. If you are scanning
papers, please use a scanner or app that scans to PDF. The Dropbox app is one option.

Academic integrity rules for Midterm 1:

1. Work individually, without consulting or working with anyone else

2. Open book: you may consult text or internet sources, except where answers are explicitly
posted (e.g., Discord, Chegg)

3. You may not post questions/answers or ask for answers

Important! If you become aware of academic dishonesty during the midterm, report it to Dr. Flynn by
email or anonymously.

Please sign below to attest that you have read and agree to the rules for academic integrity for this
midterm:

Signature:

e Have questions during the midterm? You can:
o Post your question Slack (preferred)
o Contact Dr. Flynn via Zoom (class link)
o Email Dr. Flynn (confidential messages only)

A
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1. What is the hybridization of each of the indicated atoms in molnupiravir, Merck’s new COVID
drug? (3 points)

@ HN/OH

2. Rank the following compounds in order of increasing leaving group ability (worst to best) (3
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a. Draw the mechanism and products for the reaction below. (3 points)

b. Provide the approximate E)K_avalues of each acid. (2 points)

c. Predict the direction of the equilibrium. (1 point) e @ (:"_ 13
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a. Draw two additional resonance structures for the molecule below. (2 points)
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b. What aspect of the resonance hybrid structure is more accurate than drawing resonance
structures? @\ point)
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c. Circle the nocleoflailrc sites on the origin ure. (2 points)
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a. Compare the following bases and circle how each factor affects each base’s relative

stability. (5 points)
S PPN
No

0
A B
Electronegativity @abil?zes A more th@ Stabilizes B more than A Not relevant
Atom size Stabilizes A more than B < Stabilizes B more thanD Not relevant
Resonance Stabilizes A more than B Stabilizes B more than A
Hybridization Stabilizes A more than B Stabilizes B more than A
Inductive effects Stabilizes A more than B Stabilizes B more than A ot relevant

b. Which factor(s) dominate the relative stability in this case? (1 point) el&c{ ronego:l'w\ly

c. Justify your response in b using multicomponent causal reasoning, using experimental
evidence to support your argument. (4 points)
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a. Draw and label the reaction coordinate diagfam for reaction mgchanisms 1 and 2, S
including for each mechanism the: transition states, activation energy of the rate = gb
determining step, reactants, intermediates, and products, as applicable. @ points)
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CH3OH (solvent) CH3OH (solvent) CH30H (solvent) CH3OH (solvent)
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Reaction coordinate

b. Which reaction would likely proceed fastest?:# 2 d:})oint)
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Question X, continued

c. Justify your answer in part b, using your reaction coordinate diagram as part of your
explanation and at least linear causal reasoning. (3 points)
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a. For the reaction shown below, draw the mechanism and products (4 omts)
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8. Draw the major organic product(s) for the following reactions. (2 points each; total 8 points)
a.
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9.

Propose a structure that fits the data below. The molecular formula is C13H1303. You do not
have to show your work but part marks will be given for correct fragments if the final structure
is incorrect. (f§ points)
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A 7.2 2 d
B 6.8 2 d LT = 2
¢ 4.0 2 t OCH, wnext o CH. (D
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10. What are three online learning skills that are described in the Growth & Goals module (your
version). Ideally, these are also ones that you are using or have at least tried. (3 points)
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Bonus
Is the negative charge delocalized in the benzene anion, below? Justify your answer by drawing the
relevant molecular orbital(s). (2 points) ’\
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