
CHEMISTRY 2500: Organic Chemistry I 
MIDTERM-1 

Friday, October 19, 2018 
 

Instructions: 
• This exam paper consists of 11 questions. 
• The exam is worth a total of 64 marks. Most of these marks are for explanation/showing your work rather than for reaching the 

correct answer. Explain all of your answers fully using diagrams where appropriate (a picture really is worth a thousand words!). 
• Marks will be deducted for poorly drawn structures. 
• No calculators allowed.  No other electronic devices can be present with you during the exam unless authorized by the instructor. 
• You may use a molecular model kit. 
• There is a 2-hour time limit. 
• If your work is not legible, it will be given a mark of zero. 
• Read the questions carefully. Good luck. 
 
Confidentiality Agreement:  
I agree not to discuss (or in any other way divulge) the contents of this exam until they have all been marked 
and returned.  I understand that, if I were to break this agreement, I would be choosing to commit academic 
misconduct, a serious offense that will be punished.  The minimum punishment would be a mark of 0 on this 
exam and removal of the “overwrite midterm mark with final exam mark” option for my grade in this course; 
the maximum punishment would include expulsion from this university. 
 
Signature: _______________________________  Date: _________________________ 
Course: CHEM 2500 (Organic Chemistry I) 
Semester: Fall 2018 
The University of Lethbridge 
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1.  Name the following molecule according to IUPAC rules.      [2 marks] 
 
 
 
 
 
 
 
 
 
 
 
 
2.             [6 marks] 
(a)  Using line structures, draw the structure of (2R,3S)-3-bromobutane-2-ol 
 
 
 
 
 
 
 
 
 
 
 
(b)  Using line structures, draw the enantiomer of (2R,3S)-3-bromobutane-2-ol. 
 
 
 
 
 
 
 
 
 
 
 
(c)  Looking down the C2-C3 bond of (2R,3S)-3-bromobutane-2-ol, draw the staggered Newman projection in 

which the two methyl groups are antiperiplanar (180º apart). 
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3.  Using the appropriate letter or letters, indicate the relationship(s) between the following pairs of molecules.  
If there is more than one relationship, provide all the letters that apply.  No explanation is necessary. 

               [10 marks] 
  A = stereoisomers    E = enantiomers  
  B = constitutional isomers   F = identical molecules 
  C = conformers    G = none of the above 
  D = diastereomers 
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4.              [8 marks] 
(a)  For the following resonance structures, add formal charges where appropriate. 
 
(b)  Use curved arrows to show the electron movement necessary to covert structure 1 into 2, 2 into 3, 3 into 4 

AND 4 into 1. 
 
 
 
 
 
  
 
 
 
(c)  Rank these resonance structures in terms of their contribution to the character of this species and indicate 

degenerate structures (structures of equal energy), if any.  Explain your reasoning. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.  Draw the two chair conformers for the following molecule and identify the most stable conformer.  All 

axial and equatorial bonds must be drawn and they will be graded for proper placement. [5 marks] 
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6.  Using only the formula C4H8O2, draw a molecule that exemplifies each of the following.  Use only line 
structures (no condensed or expanded structures) and avoid any O-O bonds.  Note, your answers may 
contain more than one functional group.        [5 marks] 

 
(a) a carboxylic acid 
 
 
 
 
 
 
(b) an alkene that is neither E/Z nor cis/trans 
 
 
 
 
 
 
(c) a pair of diastereomers 
 
 
 
 
 
 
(d) a cyclic alcohol 
 
 
 
 
 
 
 
7.  Draw the product(s) of the following reaction.  Where appropriate, include lone pairs and formal charges. 
             [4 marks] 
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8.  For the molecule below, where appropriate, assign the stereochemical configuration(s) as E, Z, R or S.  For 
full marks, you must show the priority numbers you used to assign each configuration and it must be clear 
what part of the molecule is being described as E, Z, R or S.     [6 marks] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9.  Draw the curved arrows that accomplish the following transformation.  Include all lone pairs. [4 marks] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10.  For the following Fischer projection, draw the corresponding zig-zag line drawing.  [4 marks] 
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11.  Draw all isomers (constitutional and stereo) for C2H2Cl2O.  There are more than 1 and less than 10.  All 
molecules are neutral, and every atom has a formal charge of zero.  Avoid any O-Cl bonds.  Only line 
structures will be graded (NO expanded or condensed structures).    [10 marks] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 
Some Useful Data 

 
Principal Functional Group Priority List 
Carboxylic acid 
Sulfonic acid 
Ester 
Acid chloride 
Amide 
Nitrile 
Aldehyde 
Ketone 
Alcohol 
Thiol 
Amine 
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