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



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

a)

b)

e O, O

Ib. Draw the product(s) of each substitution reaction and indicate the stereochemistry when necessary.
(9 pts)
a)

&/\ CH;CH,OH

b)
CH,CH3 CH5OH
'CH3 >
Cl CH,
c)




I1a. Draw the product(s) of each SN2 reaction and indicate the stereochemistry when necessary. (12 pts)

a)

CH,CH3 CH3O -
- 1H >
Cl CH,4
b)
I " OH
V\/\/
c)
/va CHsCHO .
H
d)

Br
O e

~
~

I1b. Rank the alkyl halides (1,2,3 where 1 is the fastest) in each group in order of increasing SN2
reactivity. (9pts)

a)

o (:(Br O/\Br

Br




I11a. 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)

¢Hs -
HyC—C—CH,CH;  SHaCH20
By CH3CH,OH

b) Give the product(s) and show the mechanism for the elimination reaction shown below. (6pts)
Br i CH4CH,O -
H-C-C-CH,CHj
Ill Il| CH3;CH,0OH

c) Complete the rate equation for the reaction shown in I11b (3pts).

Rate of disappearance of RBr =




Energy

IVa. Give the product(s) and show the mechanism for the elimination reaction shown below. (5pts)

¢Hs

HSC_C_CH3 HZO
| —_—
Br

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

¢) Which is the appropriate reaction energy diagram for reaction I11b. (2pts).

Energy
Energy

v

v

v

Reaction Progress Reaction Progress



V. Draw the product(s) of each elimination reaction (not including ethanol) and indicate the
stereochemistry when necessary. (9 pts)

a)
CH(CHz)2
/O‘ - OCH,CHj
H3C ’/Cl HOCH2CH3
b)
/O:CH(CHB’)Z - OCH,CH;
HOCH,CHs
H3C (of
c)
CHs
HIPh CHsCH,0~

P -:@—



V1. The following questions refer to the spectrum of a hydrocarbon shown below (8pts).

MASS SPECTRUM

43

100

Abundance

40- t

57

Rel.

| H 100
0.0 . I ol ‘il I.||| 'II I||I |

|
0.0 20 40 60 80 100 120

a) What peak represents M" (the parent peak or the molecular ion)?

b) What peak represents the base peak?

c) Propose structures for fragment ions at m/z= 57 and 43.



VII. Indicate in the boxes which of the compounds below match with the appropriate IR spectra. (9pts)
o) o)

P VR S C R §

A B C D E F

i

3000, 2000, 1000,
Wavanumber (cm-1)

Transmittance IMNFEARED SPECTRLRM
0.4
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Transmittance [MFRARED SPECTRUR
0.8 F

0.6
0.4

| ol

0,2
3000, 2000, 1000,
Wavanumber (cm-1)

Transmittance IMFRARED SPECTRLIM

0.3
0.8
0.7
0.6
0.5
0.4
0.3
0.z
0.1

3000, 2000,
Waseanumbeer (=10



VII1I. 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.)

a)

OCHjy
ohe
b)
OH + Y\/
H—=——CHj - \\/J\v/ OH



CHARACTERISTIC INFRARED ABSORITION FREQUENCTES
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