Chemistry 140A





TOTAL POSSIBLE:    200

Fall, 2008






  POINTS MISSED: -      0
Second Midterm Exam-200 points





 

11/4/08







      TOTAL:     200 

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

                                                                        .

LAST   NAME (Print):       KEY    

FIRST NAME (Print):       Ima                                                                     
PID:  __________________________________________________
SIGNATURE:  __________________________________________
ID checker initials:   ____________________
If you wish to have any answers considered for a re-grade, your exam must be completed in INK.

1. (25 points) Indicate whether the following pairs of compounds are enantiomers, diastereomers, or identical by circling the correct answer. In addition, indicate whether each individual compound is meso (circle yes or no).
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2. (28 points) The questions that follow all relate to the free-radical chlorination of (1R, 2S)-1- (1,1-Dimethylethyl)-2-methylcyclohexane. On the template provided, draw the structure of  (1R, 2S)-1- (1,1-Dimethylethyl)-2-methylcyclohexane. Use bond-line formula ONLY: 
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How many different mono-chloro compounds can be formed in the reaction? (be sure to consider absolute stereochemistry in deriving your answer):
number of monochloro derivatives:    14  (5 pts)
On the template provided, draw the MAJOR product that would be predicted to form from chlorination at C-2 of (1R, 2S)-1- (1,1-Dimethylethyl)-2-methylcyclohexane. Although the substituted carbons are not numbered on this template, please use a view corresponding to that used for the starting material (see first part of question):
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Provide the IUPAC name for this monochlorinated compound:

(1R, 2S)-1-Chloro-2-(1,1-dimethylethyl)-1-methylcyclohexane  
(5 pts)
This reaction (chlorination at C-2) which would produce a major stereoisomer is said to be:

STEREOSELECTIVE
(2 pts)
Would the major product for free radical chlorination at C-2 be the same as the one you drew above if the starting cycloalkane were (circle yes or no):
(1R, 2R)-1- (1,1-Dimethylethyl)-2-methylcyclohexane           YES   (2 pts)     NO
(1S, 2R)-1- (1,1-Dimethylethyl)-2-methylcyclohexane            YES                  NO   (2 pts)
(1S, 2S)-1- (1,1-Dimethylethyl)-2-methylcyclohexane             YES                 NO   (2 pts)
3. (35 points)  Draw the following substituted cyclohexanes on the chair templates. Next, indicate the sterechemistry at each chiral center (R or S) on the line provided:
THIS PAGE: 35 POINTS TOTAL
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4. (25 points) As we learned in Ch. 4, a tert-butyl substituent will “lock” a cyclohexane ring into one chair conformation. Consider the four diastereomers below. Which stereoisomer would be expected to undergo SN2 reaction with sodium azide the SLOWEST? (circle the word “slowest” under that isomer):
THIS PAGE: 25 POINTS TOTAL
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On the chair template proivided below, draw the stereoisomer that would react slowest (from above) and show with diagrams only (NO WORDS) why the rate of SN2 reaction for this isomer with sodium azide would be the lowest.
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5. (30 points) Design a stereospecific synthesis of (R)-2-Butanenitrile from (R)-2-Bromobutane. You may use as many steps as required and any reagents. Be sure to specify an appropriate solvent that would provide the optimal results for the specific reaction. If you use more than one step, do NOT use the same solvent for both. When describing the solvent, you may use its name or abbreviation or structure. Use bond-line formula for depicting the butane derivatives. Please do your work on scratch paper first and only put your final answer below.
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acceptable solvents for second step: DMF; DMSO; HMPA; acetonitrile; nitromethane
also acceptable reagents: KCN but NOTHING OTHER THAN NaI
6. (37 points) In the boxes provided, draw the MAJOR organic product predicted for each reaction. If a template is provided, draw the product on the template. If no reaction is expected, write “NR” in the box. When asked, name the mechanism for the formation of the major product (see below each box). Be sure to SPECIFY THE CHIRALITY OF EACH PRODUCT with dashes/wedges or a squiggly line for racemic (also write the word “racemic” next to the product.
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7. (20 points) The following is what is known as a “roadmap” problem. It depicts a multi-step synthesis of a compound. That is, the product of the first reaction becomes the reactant for the next reaction and so forth until the desired product is finally realized. For the problem shown, there are four synthetic steps leading to the desired product. In the boxes provided, draw the MAJOR organic product predicted for each reaction. This will become the strarting substrate for the next reaction. Be sure to SPECIFY THE CHIRALITY OF EACH PRODUCT with dashes/wedges or a squiggly line for racemic (also write the word “racemic” next to the product.
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