Chemistry 140A
Summer, 2005
First Midterm Exam-200 points

7/11/05
NAME (Print):  Ima Key
(ALSO PRINT LAST NAME/FIRST  on back of exam, upper right hand corner)
SIGNATURE:

ID checker initials:

If you wish to have any answers considered for a re-grade, your exam must be completed in INK.

1. (10 points) Draw the single Lewis dot structure of the best resonance form for the following anions.  Be sure to draw ALL valence electrons and indicate charges where appropriate. Do NOT use straight lines to designate bonds; use dots throughout to designate all electrons; bonding as well as non-bonding.
N3-
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2. (22 points) Draw two resonance structures for the following molecule (“A”). Label your resonance contributors "B" and "C". Be sure to show the movement of electrons with a curved arrow. Indicate which of the three resonance contributors is WORST and give the one most important reason why it is a poor contributor..
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Worst resonance contributor: B as drawn
Main Reason: octet not satisfied

                POINT BREAKDOWN

Brackets drawn: 2 pts
Double headed arrows: 2 pts

Curved arrows: 4 pts

Each correct resonance structure: 5 pts (10 total)

Correct choice of worst: 2 pts

Correct major reason: 2 pts.

3. (16 points) For the following covalent bonds (indicated by a straight line), classify the bond as “non-polar” or “polar” by circling “N” or “P”. For the polar bonds, Draw the symbol for the dipole in the appropriate orientation over the bond.
1 pt each correct “P” or “N” and 1 pt for each correct arrow (or absence of arrow)
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4. (42 points) Consider the following molecule in answering the following questions:
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· (5 pts) Indicate the hybridization state of the atoms labeled:
1:      sp3
5:      sp2
7:      sp3
9:      sp2
11:   sp
· (4 pts) The bond between atoms 8 and 9 is made up of the overlap of what types of orbitals (if they are hybrid orbitals, be sure to specify the exact type)?
                                                                sp3   and    sp2
· (3 pts) How many sigma bonds are present in the molecule?    29
· (3 pts) How many pi bonds are present in the molecule?        4 
· (12 pts) Name all of the functional groups present on the molecule. You do NOT need to circle them on the structure:  (2 pts each)
AMINE
ETHER

ALKENE

KETONE

ALKYNE

THIOL

· (3 pts) What face of the molecule is the heteroatomic group attached to atom 7 located on?
                                              BETA
· (3 pts) The groups attached to carbons 7 and 8 are said to be in what orientation (relative to one another)?

                                                               TRANS
· (2 pts) Classify atom #1 as a nucleophile or electrophile (circle your choice).

· (2 pts) Is the functional group attached to atom #7 a:

       Lewis Acid         Lewis Base        neither    (circle your choice)

· (3 pts) How would you refer to (by name) the unit (group) at position #3?

                                                             METHYLENE
· (2 pts) Carbon #8 is:

primary     secondary     tertiary     (circle choice)

5. (14 points) Draw ALL of the possible acyclic constitutional isomers for the molecular formula C4H8O. Name the functional group(s) present in each isomer (write it underneath the compound).
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4 pts each isomer / 1 pt for “aldehyde” 1 pt for “ketone”(2 total pts for name)
6. (33 points)  Consider the following reaction sequence:
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· Step 1 is exothermic by 40 kcal

· Step 2 is endothermic by 20 kcal

· The activation energy for step 1 is 60 kcal
· The activation energy for step 2 is 60 kcal
Draw and energy level/reaction coordinate diagram below. The curve has been started for you with A + B labeled. Be sure to label the following items:

(2 pts) The axes

(2 pts) Ea for both reactions

(2 pts) Transition states for both steps

(3 pts) Place the compounds C, D, and E on the diagram

(12 pts)Use the gridlines provided to make the diagram clear…consider each space between gridlines to  represent 20 kcal
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· (2 pts) Is the overall reaction (from A + B to D + E) 
           exothermic or endothermic? (circle your choice)
· (2 pts) If the activation energy for step #2 was LESS that the activation energy of step #1, would the overall reaction be 
exothermic or endothermic? (circle your choice)

· (2 pts) Is the entropy for step #1 
positive or negative? (circle your choice)

· (2 pts) Is the entropy for step #2 
positive or negative? (circle your choice)
· (2 pts) Which of the two steps would be faster?
                                                                         SAME (assume A values identical)
· (2 pts) Is the reverse of step #1 (C going to A + B) 
exothermic or endothermic? (circle your choice)
7. (8 points)  For the following functional groups, draw a representative example (using "R", etc. for non-specified groups). An example (carboxylic acid) is provided.                                 (4 pts each)
CARBOXYLIC ACID:
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ANHYDRIDE:
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8. (10 points) Name the following molecules according to the IUPAC system of nomenclature. First, name it using all systematic nomenclature. Secondly, name it again using the common names for the substituents.
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Systematic name:  

3-Bromo-4-ethyl-3,4,5-trimethyl-5-(2-methylpropyl)decane

Name using common substituent name:
3-Bromo-5-isobutyl-4-ethyl-3,4,5-trimethyldecane

9. (6 points) Rank the following in order of INCREASING acidity:
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RANK:                             I       <    III    <    II
10. (10 points)  For the molecule 3-Chloro-2-methylhexane.
(5 pts) Draw the bond line formula for the molecule:
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(5 pts) On the template provided, draw the  Newman projection of a staggered conformation viewing from carbon 3 to carbon 2.
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11. (24 points) Draw ALL of the possible monobromo products that can be formed in the reaction shown:
4 points for each structure
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· Label your products as “A”, “B”, etc.
· (2 pts) Which of the products would be expected to be formed in greatest amount based ONLY on statistics?

   C
· (2 pts) Which of the products would be expected to be formed in greatest amount based ONLY on stability of the reactive intermediates?

   B
· (2 pts) The following product is also isolated from the reaction. Is this a result of 
initiation     propagation   termination     (circle choice)


[image: image17.wmf]
· (4 pts) Draw the free radical species that led to the formation of this product:


[image: image18.wmf]
· (2 pts) If the reaction were conducted with chlorine instead of bromine, would you expect the major product (based on reactive intermediate stability) to be formed in 
higher or lower    (circle choice)

percentage compared to that of the brominated compound? 

12. (5 points) On the template provided, draw the following: (at the substituent carbon, be sure to include the hydrogen for clarity):
Example:
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The more stable conformation of 
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Extra Credit (5 points): What is special about the molecule dodecahedrane?

Dr. Bob synthesized it
_1182605415.cdx

_1182680467.cdx

_1182680990.cdx
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_1182682390.cdx
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