1

Chemistry 2522, Spring Semester 2000
Sample Midterm 3 Exam
Ch 21 fromp. 814 and Chs 22, 23, 24 of Brown & Foote text

This exam has 6 problems (100 pts) on 4 pages. Make sure your copy is complete and correct.
Answer key isavailablein PDF format at: www.d.umn.edu/~vzhdanki/2522/

1. (26 pts) Using provided boxes and templates, answer the questions on mechanisms of the following
reactions:

HNO3, H,SO,
(a) HiC > HsC NO,

In the provided box, write the L ewis structur e of the actual
electrophile (E") in thisreaction (2 pts)

In the provided box, write the
H300—© — <:> first step in the reaction

mechanism. Using provided
six-membered ring, show the

structure of the intermediate
Structure | (Structurel) 4 pts

Using provided
templates, write all

four resonance
contributors of the
intermediate

in thisreaction
(start from Structure
Structure | I I Y 1) 4pts

Us ng curved arrows,
— > H N prowdgd templates, and other
<:> € < :> ©. essential reagents, write the
final step in the reaction

mechanism 4 pts
Structure |




cl NaNH, NH
(b) —>
NH; (liquid)
In the provided box, write the

first step in the reaction
CI@ > <:> mechanism. Using provided
six-membered ring, show the
structure of the intermediate
6 pts

CH;ONa
(c) Ci NO, _ HsC NO,

Using provided template, draw the
most important resonance
contributor of the intermediatein
thisreaction 6 pts

2. (11 pts) (a) (6 pts) Arrange the following compoundsin order of increasing basicity:

() aniline;  (2) o-nitroaniling;  (3) m-nitroaniline; (4) 2,4-dimethylaniline;
(5) 2,4,6-trinitroaniline, (6) benzylamine

(b) (5 pts) Draw the important resonance contributor of o-nitroaniline that explainsitslow basicity:

3. (27; 3 pts each) Complete the following equations:



O

T HNO4(1 mol )
C—
4
1) NaOH, H,0 2) HO"
H4C Cl > >
300°C

NO,

HN(CHy), (excess)

O,N Cl

1) NaNy 2) LiAlH,; 3) H,0
Hy Br >

Fe, HCI

1) NaNO,, HCl  2) KCN/CuCN
H4C NH, — >
H.,0, 0-5°C heat
NQNH

1) NaNO,, HCl  2) H4PO,
H,0,0-5C heat

/\)\ Ag,0, H,0
+ —_—
N(CHgz)3 I heat

CO,CH;

heat
+ | —
AN
CO,CH;

4. (16) Givethereagents on the arrow that can be used to convert the reactant to the indicated product



in high yield. (2 pts each reagent)

cm,o@ - > CHpO
<j>7NH2 > >
©<N (CHs)> > >

@— CH.CN - -

5. (20, 5 pts each) For each of the following questions (a)-(d) cir cle the item that is the correct answer.

NH,

<

CN

CH,CH,NH,

P Y

(&) Which one of the following compounds is the most reactive in the Electrophilic Aromatic
Substitution resction?

benzene nitrobenzene  1-chloro-2,4,6-trinitrobenzene  toluene  phenol  bromobenzene

(b) Which one of the following compounds is the most reactive in the Nucleophilic Aromatic
Substitution reaction?

2,4,6-trinitrotoluene  nitrobenzene  1-chloro-2,4-dinitrobenzene  toluene  phenol  aniline
(c) Predict which of the following groups will be m-dir ecting in aromatic electrophilic substitution:
(CHp,S'-= Na" "O- CHiCH,~ PhhP- Ph—  Ph-CH,CHy (CHg,N-

(d) Predict which of the following groups will be o,p-directing in aromatic electrophilic substitution:

HN*—  PhO- —CF, (CHy)zP"- -NO, (CHy),S™~ —CO.H



