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CHEMISTRY 331
EXAM IV
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I. (15 points)

II. (21 points)

II. (15 points)

IV. ( 9 points)

V. (9 points)

VI.  ( 8 points)

VII. ( 9 points)

VIIIL. (14 points)

TOTAL (100 points)

All spectra were obtained from the NIST webbook (http://webbook.nist.gov/chemistry/).



Ia. Rank the alkyl halides (1, 2, 3 where 1 is fastest) in each group in order of increasing SN1 reactivity.
(6 pts)

a)

)\jrk >g/\ )/\/\ 3/,%5;»«3
A | 3 Iptgn!

O O O™
) 2lal) 3

Ib. Draw the product(s) of each substitution reaction and indicate the stereochemistry when necessary.
(9 pts)
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IIa. Draw the product(s) of each SN2 reaction and indicate the stereochemistry when necessary. (12 pts)
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ITIb. Rank the alkyl halides (1,2,3 where 1 is the fastest) in each group in order of increasing SN2

reactivity. (9pts)
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ITIa. For the elimination reaction shown below, indicate the product(s) that are formed in addition to
ethanol. If more than one product (in addition to ethanol) is formed, circle the one that will be the major
product. (6pts)
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b) Give the product(s) and show the mechanism for the elimination reaction shown below. (6pts)
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c) Complete the rate equation for the reaction shown in IIIb (3pts).
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Energy

IVa. Give the product(s) and show the mechanism for the elimination reaction shown below. (Spts).

b) Which is the appropriate reaction energy diagram for the above reaction. (2pts).

c) Which is the appropriate reaction energy diagram for reaction IIIb. (2pts).
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V. Draw the product(s) of each elimination reaction (not including ethanol) and indicate the
stereochemistry when necessary. (9 pts)
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VI. The following questions refer to the spectrum of a hydrocarbon shown below (8pts).

MASS SPECTRUM
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a) What peak represents M" (the parent peak or the molecular ion)?
b) What peak represents the base peak?

43

c) Propose structures for fragment ions at m/z= 57 and 43.
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VII. Indicate in the boxes which of the compounds below match with the appropriate IR spectra. (9pts)
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VIII. Beginning with the starting material indicated, show how to achieve the following two syntheses by
showing all the reactions that are needed. (For each reaction, give the starting material, conditions over
the arrow, and the products). You may use any inorganic compound or organic compound with one or
two carbons. (14 pts.)
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Bond Compuand type an
C-H  Alkenes 28502060
1350-1470
C—H  Alkenes 3020-3080 {m)
B 5]
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C«C  Alkenes 1640-1680 {¥}
CaC  Alkynes 21002260 v}
CC  Aromalic Hings 1300, 16103 ()
C~0 Aloobods, ethers. corboxylic ackds, esters (TR0- 13400
C+0)  Aklebvdes. ketooes, corboxyvic acids. esters  1630-1760
O-—H  Mopomess aleolwols, pheaods AGI0-3640 (v}
Hydrogen-bonded alcohals, phesols IRNFIGH (Brvadh
Carboxylic acids 2= RINHD { brrouaed)
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