Chemistry 212 Name
Test 1 (Chapters 13, 15, & 16, exc. 16.7 & 16.8) 1 pm Mon. Sept. 14, 2009 60 points

1. (4) Write on the line provided the number of carbon resonance lines you would expect in the
3C NMR spectrum of the following:

o o CHz0
BrCH,CH,Br ___ (:/|/ — CH3%|:CH2CH3 - —
CH

3

2. (4) Write on the line provided the number of unique proton environments in each of the
following:

Il I
CH3CH,COCH; __ \©/_ \O\ __ CH3CHOCH; _
CHj

3. (4) Write the usual one letter abbreviation of the expected multiplicity of the proton NMR signal
shown in bold. Write the full word for quintet, sextet and septet.

CICH,CH,Br CHCHBr BICH,CH,CHs BrCH,CH,Br

4. (6) Draw structures consistent with the following data:

C3HeCl, *C-NMR: 413, 35 §
'H-NMR: one triplet, one quintet

CsHgO, 'H-NMR: 1.2 8 (3H, t), 2.3 (2H, q), 3.7 5 (3H, 9)
BC-.NMR:98,288,516,1756

5. (6) Write the correct name under each of the following:

NH, C :NOZ
@i CH3CH, cl

Br

O
I

F
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6. (4) Circle the structure that corresponds to the following *C NMR and *H NMR spectra.
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7. (6) Circle all the structures below that are aromatic according to Huickel's rule:

|
H

H
8. (7) Classify the substituents (on an aromatic ring) below according to their directing and
reactivity effects toward electrophilic aromatic substitution, using the following abbreviations:

A = 0- and p- directing Activators
D = o0- and p- directing Deactivators
M = m- directing deactivators

0 0
@
$No,  BCH,  tolch _ ENH, sdy _ EBr_ BNH

9. (10) Draw the structure of the major organic product of each of the following:

S04
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H,S0,

CHs CHs ch
—_—
FeC|3
OCH; CH3CH,CH,Br
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Br AIC I3



Test 1 (Chapters 13, 15 & 16, exc. 16.7 & 16.8) Side 4 of 4

10. (3) Circle your choice of the following reaction sequences as the best method to perform the
indicated transformation:

Cl

?
o
CH,CH;
a. alkylation, chlorination

b. alkylation, sulfonation, chlorination, desulfonation

c. acylation, chlorination, reduction

d. chlorination, sulfonation, acylation, reduction, desulfonation
e. chlorination, acylation, reduction

f. chlorination, alkylation

11. (3) Circle your choice of the following reaction sequences as the best method to perform the
indicated transformation:

a. nitration, alkylation

b. sulfonation, nitration, alkylation, desulfonation
c. alkylation, nitration

d. nitration, sulfonation, alkylation, desulfonation
e. nitration, alkylation, oxidation-reduction

f. alkylation, sulfonation, nitration, desulfonation

12. (3) Indicate with an arrow where an incoming electrophile would be most likely to attack each
of the following (only one arrow per structure)

i
Cl OCHjs O,N OH CH3/C\ ‘ ‘
Br: : : :CI 0 NH;



