Chemistry 2411		Name ___________________________________
Clower
Chapter 7 Questions
13.5 points

1. What orbitals are used for the formation of the C–H bonds in ethene?  
a. C(sp3)–H(s)  
b. C(sp3)–H(p)  
c. C(sp2)–H(s)  
d. C(sp2)–H(p)  
e. C(sp)–H(s)  

2. What is the number of elements of unsaturation in the molecule with the formula C5H5NO2?  
a. 1  
b. 4  
c. 3  
d. 2  
e. 0  

3. Consider molecules with the formula C10H16. Which of the following structural features are not possible within this set of molecules?  
a. 2 triple bonds  
b. 1 ring and 1 triple bond  
c. 2 rings and 1 double bond  
d. 2 double bonds and 1 ring  
e. 3 double bonds  

4. Name the hydrocarbon H2C=C(CH3)-CH=CH2 using the IUPAC nomenclature.  
a. 2-methyl-2,3-butadiene  
b. 3-methyl-2,3-butadiene  
c. 2-methyl-1,3-butadiene  
d. 3-methyl-1,3-butadiene  

5. Name the following alkene.
a. trans-2-pentene
b. cis-2-pentene
c. trans-3-methyl-2-pentene
d. cis-3-methyl-2-pentene
e. cis-2-ethyl-2-butene 

6. With regard to the priority rules, which one of the following statements is correct?  
a. -CCl(CH3)2 < -CH2-CHCl-CH3  
b. -Cl > -Br  
c. -CH(CH2Cl)2 < -CCl2-CHCl-CH3  
d. -CH(CH3)2 < -CH2-CH2-CH3  
e. -H > -D  

7. The boiling point of trans-dichloroethene is 48 degrees Celsius. Which number best approximates the boiling point of cis-dichloroethene?  
a. 60 degrees Celsius  
b. 36 degrees Celsius  
c. 48 degrees Celsius  
d. 42 degrees Celsius  


8. Identify the alkene with the highest molar heat of hydrogenation.  
a. cyclohexene  
b. propene  
c. 2-methyl-2-butene  
d. 2-methylpropene  
e. cis-2-pentene  

9. Consider the dehydrohalogenation of 2-bromo-2-methylhexane with methoxide and t-butoxide. Which of the following statements is true?  
a. Hofmann product is the major product in both cases.  
b. Methoxide gives more, and t-butoxide gives less Zaitsev product.  
c. Methoxide gives more, and t-butoxide gives less Hofmann product.  
d. Zaitsev product is the major product in both cases.  

10. Which one of the following cyclic hydrocarbons can actually exist as cis and trans geometric isomers?  
a. cyclohexene  
b. cycloheptene  
c. cyclooctene  
d. cyclopentene  
e. cyclobutene  

11. Aside from concentrated sulfuric acid, what other strong acid is employed in the dehydration of alcohols?  
a. conc. chromic acid  
b. conc. hydrochloric acid  
c. conc. phosphoric acid  
d. conc. acetic acid  
e. conc. acetone  

12. In the dehydration of an alcohol with concentrated sulfuric acid, which reaction step is the rate-limiting step?  
a. elimination of proton  
b. protonation of alcohol  
c. elimination of hydroxide from alcohol  
d. elimination of water from protonated alcohol  

13. The following four molecules all are "isoelectronic" with ethene: H2C=O, H2C=NH, HN=NH, and NH=O. Isoelectronic means that the molecules have the same numbers of electrons in the same types of orbitals. Which one of the four molecules can form geometric isomers?  
a. HN=NH  
b. HN=O  
c. H2C=O  
d. H2C=NH  
e. None

14. Which of the following best describes the geometry about the carbon-carbon double bond in this alkene?
a. E  
b. Z     
c. neither E nor Z  
15. Consider the constitutional isomers 2-methyl-1-butene, 2-methyl-2-butene, and 3-methyl-1-butene. When each of these alkenes is subjected to catalytic hydrogenation (addition of H2 in the presence of Pt catalyst), a single product results. Which of the following best describes the structural relationship among these products?  
a. The products are cis-trans isomers.  
b. The products are identical.  
c. The products are constitutional isomers.  
d. The products are enantiomers.  
e. The products are diastereomers.  

16. Choose the most stable alkene among the following:
a. 1-hexene  
b. (E)-2-hexene  
c. (Z)-2-hexene  
d. They are all of equal stability.  

17. Which of the following statements applies to the E2 mechanism?  
a. It occurs with inversion of stereochemistry.  
b. It occurs with racemization of stereochemistry.  
c. It proceeds through the more stable carbocation intermediate.  
d. The C-H and C-X bonds that break must be anti.  
e. Use of a bulky base gives the more highly substituted alkene product.  

18. Dehydration of alcohols occurs by what mechanism?
a. SN1
b. SN2
c. E1
d. E2

19. Identify the major product of the reaction below.











a.  				    b.






	c. 					    d.

20. A tosylate (-OTs) is a good leaving group, similar to a halide ion. Draw the major product that will result from E2 elimination of HOTs from (a) cis-2-methylcyclohexyltosylate and (b)trans-2-methylcyclohexyltosylate. Explain each product you drew.
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