Organic Chemistry
CHM 223

Exam 2 Study Questions

Provide ITUPAC names for the following molecules:
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Using the blank chair scaffold D, draw the alternative chair conformation (ring flip) of the frans-1,2-
dimethylcyclohexane conformer C. Circle the most stable conformation (C or D).
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Using the following strain energy data, calculate the energy difference between the two chair
conformations C and D.

H-CH3 diaxial interaction - 3.8 kJ/mol
CH3-CH3 gauche interaction - 3.8 kJ/mol
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Identify the chiral carbons (label them with a star or asterisk) in the following structure of
nootkatone, isolated from grapefruit oil.
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Nootkatone (grapefruit oil)

Designate the chiral carbons of the following two molecules as either R or S. Then indicate if each
of the molecules would be predicted to be optically active (yes or no will suffice).
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Which of the followiﬂg pairs represent enantiomers (E) or diastereomers (D) or are the same (S).
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(2R, 3R)-2,3-Dibromobutane is: Q

Céi'["/ optically active.
b. racemic. /\D//
c. dextrorotatory.

d. ameso compound.

Explain why phenol is a stronger acid (pka = 10) than a simple alcohol such as ethanol (pKa = 16).
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) is aweak acid
is a strong acid
has a weak conjugate base

both band ¢

oo o(@)

Refer to the following equation to answer questions 1 - 3, below. Place the letter corresponding to
the correct answer in the blank.

pKa =18

pKa =157
(CH3)3C-0O—-H + (CHg)3sC—-0O K+ + H.O
A. C. D.

1. The strongest Brensted-Lowry acid in the equation is 5
2. The strongest Brensted-Lowry base in the equation is

3. The equilibrium reaction arrows above are missing. In which direction will the equilibrium
be favored (circle the correct set of equilibrium arrows or draw them in the space above)?
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Draw the products of the following reaction and provide an arrow pushing mechanism that accounts
for their formation, label the acid (A), conjugate acid (CA), base (B) and conjugate base (CB), give
an approximate pKa value for the acid and conjugate acid (based on the chart at the end of the exam)
and predict the direction of the equilibrium by drawing the appropriate reaction arrows.
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streptimidone

Assign R or S configuration to each chiral centers indicated in streptimidone and indicate these
designations on the structure above.

Based on the number of chiral centers, how many stereoisomers of streptimidone are possible?

Write an equation for the equilibrium reaction of acetic acid with each base below. Show all
products formed and electron flow with arrows. Determine the pKa of each acid and conjugate acid
(from the chart below) and indicate which equilibria lie toward the left and which lie toward the
right by drawing the appropriate equilibrium arrows.
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The reaction of isobutene with HBr in ether gives one of the two products below as the major product.

Answer the following question(s) about this reaction.
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Product A Product B

Which would be the major product? (<
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Which product would be formed via a primary carbocation intermediate? A
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Which product would have a higher energy transition state for the formation of the intermediate leading to it?

Which product is the anti-Markovnikov product? Al

Which product would be formed by a carbocation intermediate experiencing the greatest degree of
hyperconjugative stabilization?
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Alkenes may be hydrated by the hydroboration/oxidation procedure shown.
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Overall, hydroboration of alkenes is an example of:

a rearrangement reaction.,

a substitution reaction.
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an elimination reaction.
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The SN reaction, a reaction we will soon discuss, is a two-step reaction. For this example,
assuming the reaction is exergonic/exothermic reaction, draw a reaction energy diagram for the
conversion of reactant (R) to product (P). Make sure to label R and P on the diagram as well
as the activation energy (AGY), reaction energy (AG) and any intermediates (I) and/or
transition states ( I ).
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Draw a Newman projection that represents the C-C bond indicated in the structure below. You
may abbreviate the ring structure with “R” or with a squiggly line as I often do in class.
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Treatment of a-pinene with hydrochloric acid yields the major product shown below, NOT the
direct Markovnikov addition product. Draw a stepwise, arrow pushing mechanism that supports
the formation of the major product identified below.
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