JASPERSE CHEM 350 TEST4 VERSION 2
Conjugation, Aromatic Compounds, Reactions of Aromatic Compounds

1. Provide the Name of Structure for the following. (7 points)

!

. 3-nitroaniline

[N

o

. o-isopropyltoluene

—
c. NH Pyrrole
-

. Circle the aromatic molecules. (7 points)
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3. The molecule has 3 different nitrogens. For each of them, classify the hybridization of the
nitrogen atom, the hybridization of the nitrogen lone pair, and whether the basicity of the
nitrogen is "normal" or "low". (6 points)

(o) =z |
)L,l\la \ NC
H NH,
b

Nitrogen Lone-Pair Nitrogen
Hybridization Hybridization Basicity

Na S Pl P low
NS I,S S FB nor mal
Ne 8 P2 Sf} nor mal
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4. Draw the major products of the following reaction (4 points).

)\/\/ s
(no perox1des) W
L,2

/k/\/l prooluct & L4 product

&®
5. Draw the Major Product of the Following Reactions. Note: I want one major product in each
case. (3 points each) Note: This answer key is showing intermediates along the
pathway for multi-step reactions, so it's easier for students to see
CH 3 how the final product was formed. But for test grading, all | would
3 . .
need is the final product.
Br,,FeBr,
—>
r
vh,
Ao,
1. HNO;,H,S0,
—> -q
2. Cl,,AlCl 4
3. Fe, HCI qa C|
4 1. Radical bromination on allylic spot
1. Br2 hv —_— 2. Hydroxide does SN2 >>> E2.
-Small nucleophile, and SN2 is greatly
2. NaOH accelerated by being allylic
OMe )‘L 1 3
1. Cl ,AICI3
4
2. Zn(Hg), HC1
Br ' !EY l

Note: Either of two structural
heat isomers is acceptable as

/Y answer. First actually
o predominates, but that

wasn’t covered in class.

ol

CHS 1. SO3,H2SO4 Uo
2. HNO3,H,SO,
2 HNO, .50, S MG —>, 2
3. KMnO,
4. H,0,H,S0, 0,
H

SOzH



Craig Jasperse
Note:  Either of two structural isomers is acceptable as answer.  First actually predominates, but that wasn’t covered in class.  
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1.  Radical bromination on allylic spot
2.  Hydroxide does SN2 >>> E2.  
-Small nucleophile, and SN2 is greatly accelerated by being allylic
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Note:  This answer key is showing intermediates along the pathway for multi-step reactions, so it’s easier for students to see how the final product was formed.  But for test grading, all I would need is the final product.  


6. Rank the following, with 1 being highest/most. (2 points each)

Reactivity toward

Strong donor/activator > weak donor/activator >
withdrawer/deactivator

Heat of
/\/\/ AN W hydrogenation
3 ; I More stable => less heat.
1. Conjugation.

2. Substitution level.

o [0} (o]
(:/r Eﬁ Stability
o, o o~ 1. Conjugated vs isolated.

2. Ring strain

@ NN NN Combined
+ + + Diels-Alder
Reactivity
A
/\[( /\ﬂ/ ~ 1. Cyclopentadiene is always s-cis
o) 0] 2. Electron withdrawing group activates dienophiile

H H H Cation
Stability
Br Br Br

NH, NO, 1. NH2 is a strong cation stabilizer

l 3 NO 2 2. NO2 is a strong cation de-stabilizer
Reactivit
e Y Br N"Ngr AN Br toward 1\¥aOMe
l For SN2,
] S 1. vinyl/aryl is bad.

2. Allylic accelerates
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Strong donor/activator > weak donor/activator > 
withdrawer/deactivator
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More stable => less heat. 
1.  Conjugation.
2.  Substitution level. 
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1.  Conjugated vs isolated.
2.  Ring strain
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1. Cyclopentadiene is always s-cis
2. Electron withdrawing group activates dienophiile
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1.  NH2 is a strong cation stabilizer
2.  NO2 is a strong cation de-stabilizer
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For SN2, 
1.  vinyl/aryl is bad.
2.  Allylic accelerates
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8. Treatment of an alkyl halide with methanolic AgNO3 often promotes ionization, via the
following:

VRN
R—X Agt ——p R*+AgX

\)Br\ - g
X \)\ + /\/\
Heon A &0 SN1 mechanism,
an asymmetric
DC pral'om-t allylic cation, the
second product is

When 3-bromo-1-butene undergoes this reaction, two isomeric products A and B are formed.
Draw the structure for product B and the detailed mechanism for formation of product B. (7 pts)
B but since it
A?@ passes through
available via the
\/@\ MQOH second
/\/\ resonance
<> / % - structure.
A\ = \5
H

9. Draw the product for the following reaction and draw the mechanism for its formation.
Identify the slow step. Draw all the resonance structures for the cation intermediate and circle
the most important contributor. (7 points)

NO, 0
o B g‘?l 8" G\Fe.ﬂr Kp&

Br,, FeBr;,

3 3
/‘esonance —
B resconance

s+a6c(|z:ev next +o Ca'éch ‘
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SN1 mechanism, but since it passes through an asymmetric allylic cation, the second product is available via the second resonance structure.  
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Slow step
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10. (3 pt) When comparing cyclopentadiene (A) versus 1,3-pentadiene (CH,=CH-CH=CH-
CH3, B), one is much more acidic. Circle the more acidic chemical, and explain why it is much

83

more acidic.

Since acidity involves donating a
proton and getting one charge unit
more negative, any neutral acid will
create an anion.

The cyclopentadiene anion is
aromatic.

Gromahc,

@

11. Draw the Reactants for the Following Reactions (6 points)

Ane
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. peroxides
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12. Provide reagents for the following transformations. (5 points each)

[ Cli/ , AlICI

2. Cl,, Al
3 Zn(@, e

Via

{, Br, Fe (l,:}

3. <03, H,364
3. H'UOS/ H}Jbﬁ’
4 H,0, H'a-\‘oq

>

O oq

)\/\)C | hs i
)\-/\// nt perfet
Could give allyft rokal

—>
Diels-Alder

Notes:

1. For 1° alkyl, need to go in
via acyl group. 1° alkyl
cations have problems.

2. Sequence: must be as
shown. The acyl group
(carbonyl) is a meta director.

Sequence must be as
shown.

Need o/p-directing Br
first, prior to the meta-
directing NO2. And
need the sulfonation to
block the para position,
otherwise nitro would
mostly go para not
ortho.
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Since acidity involves donating a proton and getting one charge unit more negative, any neutral acid will create an anion.  
The cyclopentadiene anion is aromatic.  
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Notes:
1.  For  1º alkyl, need to go in via acyl group.  1º alkyl cations have problems.
2.  Sequence:  must be as shown.  The acyl group (carbonyl) is a meta director.

Craig Jasperse

Craig Jasperse

Craig Jasperse
Sequence must be as shown.
Need o/p-directing Br first, prior to the meta-directing NO2. And need the sulfonation to block the para position, otherwise nitro would mostly go para not ortho.  


