[image: ]CHE 2060: Principles of Organic Chemistry
Vermont Tech


CHE 2060: Quiz 1 - KEY

A periodic table and table of amino acid structures is attached.
Please leave your cell phones on the chalk board.
I will give you a magic moment in which you may consult your notes.

1.1A: Formal charge
1.  For each formula: (1) draw a Lewis or line-bond structure, and (2) calculate the formal charge on each atom.
(a) CH3F
(b) CH3OH2+1
(c) HNO3
[image: ]

1.1B & C: Common bonding patterns, Lewis structures and line-bond drawings
2.  Draw Lewis or line-bond structures for the following molecules. All atoms should have a complete valence shell of electrons. 
(a) ethanol, CH3CH2OH
(b) diethylether, CH3CH2OCH2CH3
[image: ]

1.1D. Constitutional (aka structural) isomers
3.  Draw four constitutional isomers with the molecular formula C4H8. 
      1-butene, cis and trans 2-butene, 2-methylpropene, cyclobutane, methylcyclopropane

1.2A: Functional groups
4.  Using the table of amino acid structures, find and label the following functional groups:
(b) a side chain primary ammonium
(c) a side chain carboxylate 
(d) a secondary amine
(b) The lysine side chain contains a primary ammonium.
(c) The glutamate and aspartate side chains contain carboxylates.
(d) Proline contains a secondary amine.




1.2B: Naming organic compounds
[bookmark: _GoBack]5. Create line-bond drawings of these simple hydrocarbons.
(a) 3-ethyl-2-methylhexane
(b) 2-chloro-3-methylbutane
(c) 3,3-dimethylcyclohexene
[image: ]

1.2C: Abbreviated organic structures
6.  Show the structure of the side chain of the amino acid lysine and represent the other parts of the amino acid with ‘R’s.
R – (CH2)4 – NH3+1

1.3A: Lipids
7. Which of these lipids can interact with aqueous solutions (water) and why?
(a) phospholipids		
(b) isoprenes
(c) fatty acids
(d) waxes
(a) phospholipids – Yes: charged and hydrophilic head groups 	
(b) isoprenes – No just hydrophobic hydrocarbon
(c) fatty acids – Yes: charged and polar carboxylic acid functional group
(d) waxes – No: long hydrocarbons with only one O atom

1.3B: Biopolymer basics and 1.3C: Carbohydrates
8. What monosaccharide monomers are joined to create:
(a) cellulose
(b) sucrose
(a) glucose only
(b) glucose and fructose

1.3D: Amino acids & proteins
9. When amino acids are joined to form peptides or proteins via a peptide (or amide) bond a few atoms are lost or released. What atoms?	
The carboxylic acid group of one amino acid joins with the amino group of the next amino acid to form an amide (aka peptide) bond. Two hydrogen atoms and an oxygen atom are lost…. Creating water as a byproduct.
[image: ]
1.3E: Nucleic acids (DNA & RNA)
10. Circle the most polar hydrogen atoms on the nucleic acid bases shown here.
[image: ][image: ]

The only polar hydrogens are bonded to nitrogen atoms and therefore are some form of amine.
[image: ]

The twenty naturally occurring amino acids
[image: ]
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