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Hour Examination #2 
 
 
 

Wednesday, October 18th, 2017 
 

6:10–8:10 p.m. in the Lecture Halls at Saint Louis University 
 
 

Student Name (Printed)  

Student Signature  

 
 

Instructions & Scoring 
 
• Please write your answers on the official 

answer sheet. No answers marked in this 
booklet will be graded. 
 

• You may use a plastic model kit. No electronic 
resources or note sheets are permitted, and 
you may not communicate with others. 
 

• Your exam answer sheet may be copied or 
scanned. 
 

• The examination room may be monitored by 
audio, photo, and/or video recording. 

 

 
This exam focuses on Chapters 5 through 8 in Janice Smith’s Organic Chemistry, 4th ed. 

Problem Points 
Earned 

Points 
Available 

I  
 60 

II  
 12 

III  
 16 

IV  
 6 

V  6 

TOTAL  
 100 
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Examination Instructions 
 
 

DO NOT TURN THE PAGE ON THIS BOOKLET UNTIL DIRECTED BY A PROCTOR TO BEGIN 
 
 
 

Please Make Sure to Do the Following Before Starting Your Exam 
 

1. Both print your name and sign the front of the answer sheet and this exam booklet in 
the appropriate boxes. 

 
2. Also print your name at the top of the back of the answer sheet. 
 
3. Enter your SLU Banner ID number on the front of the answer sheet and bubble the 

corresponding numbers. Failure to do this correctly will result in the loss of 2 points. If 
you have forgotten your Banner ID, tell a proctor. 

 
4. Write the serial number of this exam booklet on your answer sheet in the appropriate 

box. 
 
5. Check the “Hold for Pick-Up” box on the back of the answer sheet if you want your 

graded sheet withheld from the distribution pile on Monday and handed back to you 
privately. Checking this box will delay your receipt of your graded exam. 

 
 
 

Please Make Sure to Do the Following After Completing Your Exam 
 

1. Ensure that all of your selected circles are darkened completely. 
 
2. Submit your answer sheet, exam booklet, data tables, and scratch paper to the proctors. 

You may not remove these items from the exam room. 
 
 
 
 

DO NOT TURN THE PAGE ON THIS BOOKLET UNTIL DIRECTED BY A PROCTOR TO BEGIN 
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Problem I. Multiple Choice (60 points total). Correct answers score +3 points, answers of ‘E’ score +1 point, 
and incorrect answers score 0 points. Questions filled with zero or multiple responses will score 0 points. For 
each question, select the best and most complete answer of the choices given. Bubble the answer, darkly, in 
the space provided on the answer sheet. For all questions that ask you to name or count compounds or prod-
ucts, include all distinct compounds that not interconvertible under ambient conditions (i.e., include or count 
different constitutional isomers and stereoisomers separately, but not different conformations that can inter-
convert). 
 
 
(1)  ___________  How many of the following compounds is/are achiral and not meso? 
 
 

 
 
 

(A) one 
(B) two 
(C) three 
(D) four 
 

 
 
 
(2)  ___________  What are the absolute configurations of the two labeled stereogenic centers in 

compound A?  
 
 

CH3
HO

H3C
CH3

O
CH3

CH3 CH3

A

leftmost

rightmost

 
 
 

(A) leftmost: R; rightmost: R 
(B) leftmost: R; rightmost: S 
(C) leftmost: S; rightmost: R 
(D) leftmost: S; rightmost: S 
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(3)  ___________  How many stereogenic centers are found in 1-bromo-4-ethyl-3-fluorohexane? 
 

(A) no stereogenic centers  
(B) one stereogenic center 
(C) two stereogenic centers  
(D) three stereogenic centers  
 

 
 
 
 
(4)  ___________  If compound B has a specific rotation of +24 deg∙g−1∙mL∙dm−1 at a particular  
       temperature and wavelength of light, what is the specific rotation of compound C at  
       the exact same temperature and wavelength? 
 

CHO
HO H

CH2OH
H OH

CH2OH

H OH
CHO

OHH

B C  
 
 

(A) +24 deg∙g−1∙mL∙dm−1 
(B) −24 deg∙g−1∙mL∙dm−1 
(C) __0 deg∙g−1∙mL∙dm−1 
(D) there is not enough information provided to determine the specific 

rotation of C 
 

 
 
 
 
(5)  ___________  Which of the following is best estimated by measuring the concentrations of 

the reactants and products of a reaction at equilibrium? 
 

(A) ΔG° 
(B) ΔH° 
(C) ΔS° 
(D) [α] 
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(6)  ___________  How many different substitution and elimination products are possible when 

compound D is heated in methanol? Assume that any carbocation intermediates do 
not undergo rearrangement. 

 
 

D

CH3OH

CH3

Br
.

 
 
 

(A) one product 
(B) two products 
(C) three products 
(D) four products 
 

 
 
 
(7)  ___________  How many different compounds of formula C3H6F2 exist that are optically active? 
 

(A) zero 
(B) one  
(C) two 
(D) three or more 
 

 
 
 
(8)  ___________  Which of the following will not have a significant effect on the rate of the following 

reaction? 
 
 

 
 
 

(A) changing chlorine to iodine in E 
(B) changing the solvent from water to hexane 
(C) heating the reaction 
(D) none of the above – all three changes would affect the rate 
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(9)  ___________  What is the IUPAC systematic name for compound G? 
 
 

 
 

 
(A) (5S,6R,8R)-8-bromo-6-isopropyl-2,5-dimethyldecane  
(B) (2S,5S,6S,8R)-8-bromo-2,5-dimethyl-6-isopropyldecane 
(C) (5S,6S,8R)-8-bromo-6-isopropyl-2,5-dimethyldecane  
(D) (3S,5R,6S)-3-bromo-5-isopropyl-6,9-dimethyldecane  

 
 
 
 
 
(10) ___________  Which of the following alkyl halides is most likely to form an elimination  
       product through first-order kinetics? 
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(11) ___________  Which of the following statements best describes carbocations H and J? 
 
 

 
 

 
(A) H is more stable due to the interaction of the 1s orbital on H with the 

empty p orbital on C 
 

(B) H is more stable due the interaction of the 1s orbital on H with the empty 
σ* orbital on C 

 

(C) J is more stable due to the interaction of C–H σ bonding orbitals with 
the empty p orbital on C 

 

(D) J is more stable due to the interaction of C–H σ bonding orbitals with 
the empty σ* orbital on C 

  
 
 
(12) ___________  Which of the following compounds has the most stable C=C π bond? 
 
 

 
 

 
 
 
(13) ___________  For which of the following compounds would heterolytic cleavage of the 

carbon–bromine bond be the least facile (i.e., be the most endothermic)?  
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(14) ___________  Which of the following is a protic compound that would generally be considered an 

unwise choice of solvent for running many SN2 reactions? 
 

 

 
 
 
 
 
 
(15) ___________  Which of the following statements is not true of a reaction that corresponds to the 

following energy diagram? 
 
 

 
 
 

(A) the reaction is endothermic 
(B) the equilibrium will favor the reactants (K & L) 
(C) the reaction is concerted  
(D) the reaction has one intermediate  
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(16) ___________  Which of the following reactions would most likely result in the greatest increase 

in the entropy of the system (i.e., which reaction has the highest ΔS°)? Assume that 
solvation effects do not play a significant role. 

 
 

 
 

 
 
 
(17) ___________  What alkyl halide would produce N upon reaction with NaOCH3? 
 
 

N  
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(18) ___________  For what identity of “X” will this reaction proceed the fastest?  
 
 

 
 
 

(A) F 
(B) H 
(C) +NH3 
(D) +OH2 

 
 
 
 
 
(19) ___________  Which of the following statements about this reaction is true? 
 
 

 
 
 

(A) ΔH° is negative, the transition state structure resembles the products 
(B) ΔH° is negative, the transition state structure resembles the reactants 
(C) ΔH° is positive, the transition state structure resembles the products 
(D) ΔH° is positive, the transition state structure resembles the reactants  
 

 
  
 
 
(20) ___________  Which of the following is the best explanation for why sodium cyanide reacts slower 

with 2-iodopropane than methyl bromide? 
 

(A) the electron cloud of the additional alkyl substituents hinders access to 
the vacant σ* orbital of the C–X bond   

 

(B) iodide is a better leaving group than bromide, so the C–X σ bond is 
weaker and more easily substituted  

 

(C) weak bases favor first-order kinetics, so the identity of the nucleophile 
does not factor into the rate law 

 

(D) the donation of electron density from a filled σ bonding orbital  to the 
vacant 2p orbital stabilizes the formation of the carbocation by 
hyperconjugation 
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Problem II. Synthesis (12 points). 

(1) (6 points) For the synthetic scheme below, fill in the intermediate (S) and reagents necessary (R and T) to 
produce the desired alkene (U) from compound Q. It is not necessary to include solvents.   
 
 

 
 
 
 
(2) (6 points, 3 points each) Write the major product of each reaction below in the corresponding box on 

your answer sheet. 
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Problem III. Reaction Energy Diagram (16 points). Consider the reaction of AA with HCl to produce CC and DD. 
 
 
 

CH3

H3C Cl
H Cl

CH3

H3C Cl
Cl

CC

C8H14Cl2 C8H14Cl2

AA BB DD

+

 
 
 
 
(1) Draw the curved arrow mechanism for the production of BB from AA. 
 
 
 
 

 
 
 
 
 
(2) BB then goes on to react with chloride to produce two major products, CC and DD. In the boxes on 

your answer sheet, draw the structures of products CC and DD. It does not matter which you choose to 
be CC and which you choose to be DD. 

 
  



CHEM 2410 – Organic Chemistry 1 – Fall 2017 – Exam #2 – Problem Booklet Page 13 of 18 
 

 
 

 
(3) Read carefully and follow all directions… Draw a reaction energy diagram of ΔH° (enthalpy) versus the pro-

gress of the reaction from AA to CC on the set of axes found on your answer sheet. Explicitly label the ΔH 
for the reaction (on your plot) as well as the activation energy (Ea) for the rate-determining step. Explicitly 
label where BB is on your graph. Also label any transition states as “T.S.”. You do not need to draw the 
Lewis structure of any transition state or intermediate. 

 

 
 
 
(4) (2 points) On your answer sheet, circle the term that best describes the relationship between CC and DD. 
 

diastereomers    enantiomers    conformers   constitutional Isomers 
 

 
(5) (2 points) On your answer sheet, go back to Part (2) and circle your drawing of CC and/or DD if each is op-

tically active. If either compound is not optically active, leave it uncircled. 
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Problem IV. Explanation (6 points). Consider the following two molecules. 
 
 

 
 
 
(1) Which substrate, FF or GG, will react fastest in a solvolysis reaction with methanol to form an ether as a 

product? Write the letter of your answer in the box on the answer sheet (3 points). 
 
 

(2) In two sentences and relevant drawings, use the Hammond Postulate to justify your choice (3 points).  
 
 
 
 
 
 

 
Problem V. Explanation (6 points). Consider the temperature dependence of the Diels–Alder reaction of 
ethylene (JJ) and 1,3-butadiene (HH): 
 
 

 
 

 
At 200 °C, the equilibrium favors the product’s side (right), while at 900 °C, the equilibrium favors the reac-

tants’ side (left). Briefly explain the reason for this difference using the relation: 
 

ΔG = ΔH – TΔS 
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pKa Table 
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Bond Dissociation Energies (BDEs) 

  
Public domain via wikipedia.com     
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Scratch Paper 
 

You may rip this sheet out of the exam booklet, but you are responsible for turning it in 
at the end of the exam. 

 
 
 

Exam Booklet No. 


