Chemistry 140A

Fall, 2004

Second Midterm Exam 275 points

11/18/04

DO NOT OPEN THIS EXAM UNTIL INSTRUCTED TO DO SO.....FILL OUT THE FOLLOWING INFORMATION NOW:

TA and section (where you will  pick up your graded exam)
TA first name:                 Nihls Bohr                                                               .
Section number:                                         .
YOUR NAME (Print):       Ima Key                                                                .
SIGNATURE:                                                                                        .
ID checker initials:                             .
If you wish to have any answers considered for a re-grade, your exam must be completed in INK.

	Section
	Meets
	Room
	TA

	
	
	
	

	A01
	M 9:00-9:50
	Sequo 147
	Joshua Kuperman

	A02
	F 9:00-9:50
	Sequo 147
	Joshua Kuperman

	A03
	W 4:00-4:50
	Sequo 148
	Joshua Kuperman

	A04
	W 5:00-5:50
	Sequo 148
	Joshua Kuperman

	A05
	M 4:00-4:50
	Whl 2114
	Joshua Kuperman

	A06
	M 5:00-5:50
	Whl 2114
	Anthony Estrada

	A07
	M 6:00-6:50
	Whl 2114
	Anthony Estrada

	A08
	M 7:00-7:50
	Whl 2114
	Anthony Estrada

	A09
	F 3:00-3:50
	Solis 110
	Aaron Wohlrab

	A10
	F 4:00-4:50
	Solis 110
	Aaron Wohlrab

	A11
	F 5:00-5:50
	Solis 110
	Aaron Wohlrab


1. (2 points) Draw the bond-line formula for 2,2,5-trimethylhexane


[image: image1.wmf]
(7 points) Using the circle provided, draw the Newman projection representing the HIGHEST energy conformer of this molecule. View down the carbon-3 to carbon-4 bond (IUPAC numbering). In drawing the Newman projection, use ONLY abbreviations for the substituents. The abbreviations you use must be less than 3 letters long. For example, for the substituent "-CH2CH3" you would use the abbreviation "-Et".
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(3 points) What is the above conformation called?   ECCLIPSED
(6 points) Draw the Newman projection representing the LOWEST energy conformer of this molecule. View down the carbon-4 to carbon-3 bond (IUPAC numbering). Again, use only abbreviations for substituents.
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(2 points) What is the above conformation called?  ANTI-STAGGERED or ANTI
(2 points) How many chiral centers does this molecule contain?     ZERO
(3 points) If the molecule were 2,2,5-tribromohexane, how many chiral centers would it contain?                          ONE
2. (30 points) Draw the most stable conformation for the following compounds using bond line or condensed formulas (for problem "b", draw out the structure for "iPr"). When drawing structures, make sure the orientation of the substituent is clear by (1) including hydrogens on the carbons bearing substituents and (2) writing (e) for equatorial and (a) for axial next to the substituent. An example is given:

(a) trans-1,3-dibromocyclohexane                       
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(b) 
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(c) cis-1-bromo-4-(1,1-dimethylethyl)cyclohexane 
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(d) trans-1-ethyl-3-methoxycyclohexane                     
[image: image8.wmf]H

O

C

H

3

H

(

e

)

(

a

)


(e) cis-1-(1,1-dimethylethyl)-4-n-octane            
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(f) 
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2. (30 points) For the following compounds, circle every chiral center and provide the R or S designation for all chiral centers. Be sure to be clear about which center your are referring to with your "R" and "S".
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3. (24 points) For the following compounds, determine how many chiral centers are present. Also, designate each as chiral or achiral:
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4. Draw the structures of the following compounds containing multiple chiral centers. Be sure to use the basic framework provided to you and clearly designate the configuration at each stereocenter by using wedge and dashed lines.

(a) (8 points) (3S, 5R)-3,5-dimethylheptane
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(b) (8 points) (2R, 3R)-2-iodo-3-fluoro-5-methylhexane
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(c) (8 points) (1S, 2S)-1-chloro-1-trifluoromethyl-2-methylcyclopentane
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(d) (8 points) (2R, 3R)-2,3-dibromobutane


[image: image17.wmf]1

2

B

r

B

r

H

H


(e) (8 points) the enantiomer of (d)
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(f) (8 points) a diasteriomer of (d)
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(g) (4 points) list any of the above compounds which are meso:

                                                                     (f)
5. (5 points) Draw the major mono-brominated product expected from the free-radical bromination of 3-methylhexane
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(a) (2 points) would the product be expected to rotate plane polarized light?                          NO
(b) (4 points) draw the product with the R configuration
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(c) (5 points) draw the most stable conformation of (b) as a Newman projection viewing from C-3 to C-4 (IUPAC numbering)
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(d) (2 points) would the product be expected to undergo SN2 or SN1 substitution?                       SN1
(e) (5 points) draw the product of solvolysis of this brominated compound with water
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(f) (2 points) does this solvolysis product contain a chiral center?   YES
(g) (2 points) would this solvolysis product be expected to rotate plane polarized light?            NO
(h) (2 points) would this solvolysis product be expected to undergo E2 or E1 elimination?          E1
(i) (12 points) draw all of the possible elimination products of the solvolysis product


[image: image25.wmf]
6. (29 points) For each of the reactions shown below:
(a) draw ALL of the products (but only ONE 6-membered ring product)
(b) write the mechanism using curved-arrow notation

(c) designate the stereochemistry of any chiral centers in the products with dashed or wedge lines AND by designating the center as "R" or "S".
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7. (16 points) Show the possible products of the following reaction that are derived from the starting bromide (ignore the nitrogen-containing products or inorganic salts). For chiral products, designate the stereochemistry with "R" or "S".
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8. (16 points) Devise a consise synthesis of 2-methyl-2-hydroxypentane starting with 2-methylpentane. (hint: the "hydroxy" substituent is "-OH") Be sure to provide appropriate reagents (do not worry about solvents). Can R-2-methyl-2-hydroxypentane be made in this way? Why or why not
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NO:  R-2-methyl-2-hydroxypentane is not a "real" compound...there are no chiral centers in this molecule
9. (12 points) E2 elimination of "A" is much faster than E2 elimination of "B".
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The eliminated atoms in "A" (H and Br) are anti peri-planar whereas in "B" they are not. E2 eliminations are most favorable when the departing groups are oriented anti peri-planar.
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