menclature
% Give the IUPAC name for each compound.
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15 Drew a structure corresponding to each name.

. a p-dichicrobenzene
¢ 5. m-cnlorophenol
¢ ¢ p-iodoaniline
d. c-bromonitrobenzene

1% Oraw and name all the isorneric trichlorobenzenes (molecular formuia CgH5Cly).

nmaticity

e.

f.
g.
h.

2,6 dimethoxytoluene
2-phenyl-1-butere
2-phenyl-2-propen-1-0l

trans-1-benzyl-3-phenylcyciopentane

12 How many = electrors are conrtained in each molecule?
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!26 Which of the following compounds are aromatic? For any cempound that is not aromatic, state why this is so.
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120 Label each compound as aromatic, antiaromatic, or not aromatic. Assume all completely conjugated compounds have

g-anar rings.

//\ . //:\}‘\ Q
a. \L W| b. . 'f:fr_‘\”’ﬁf
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17.31 Hydrocarbons A and B both possess a sigrificant dipole, even though each is composed only of C—C and C-H bords -
Exolain why the dipole arises in each comaound. Use resonance structures to iliustrate the direction of the dipole.

Which ring is more clectron rich in each compound?
Ry

7
/:i
i
K
/‘Q\

Q >—'\\ /’;) I\'\. /

’ aculen-\
A B ;
17.32 Rank the indicated C—C bords in order of increasing bend length, and explair why you chose this oder.

— ,.—C
/,,// g /7 \<

‘]’ /| J—d

PRI

17.33 The purine heterocycle occurs commonly in the structure of DNA,

N a. How is eacn N alom hybridized?
N7 W X, o. in what type of orbital does each lone pair or a N atom reside?
B ¢. How many m electrons does purine cortain?
NT N Ay : 20
W \H d. Why is purine aromatic?
aurine
a. How ma lectrons dee in?
17.34 /—\\ a. How many n electrons dees C cothaln‘ _ ‘
. ' b. How many & electrons are delocalized in the ring?
| ' . o
2 Ny ¢. Explain why C is aromatic.
e =
\\*‘ :-_"/")
Cc

17.35 Explain the observed rate of reactivity of the following 2° alky: halides in an Sy 1 reaction.
N - /\\ r/’/l__-‘?-\

—Cl Sl ' \
N ¥ [ /’i_v \[

=5 —

17.36 Draw a stepwise mechanism ior the following reaction.

N
) D.
=N D [1] NaH N ,,;,;.f\ N .
[ > —_— —0D + | ; + | > + H-D + NaQOH
=/ D 2] H,C e Lo/ e/

17.37 Cxplair why a-pyrone reacts with Br, to vietd a substitatior product (I'ka nanzene does), rather than an additior produd;
to one of its C=C bonds.

TN
[
O’f' \\O_/
a-pyrone
Resonance
17.38 Draw additional resonance structures for sach species. N
N

N Ry

’/\ ’az’. \\1 \J
a. =\ 5. ¥ P C. Xy
H
cyclopropeny! radical ayrro'e phenanthrene

17.39 The carbon-carbon bond lengths in naphthalene are not egual. Use a resonance argument to expiain why bond (aiis
snorter than bond {b). ond {a) 1.36 A

/
T

«~——bend (k) 1.22 A
. Lz
.z N
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Which compound in each pair is the stronger acid?

/"ﬁ\ /;r j A
a &y and 4 \‘)

P b. U and Q

forms its conjugate base in a Brensted-Low
’s conjugate base, and explain why the pK, o

Treatment of indene with NaNH,
fesonance structures for indene
hydrocarbons. N

ry acid-base reaction. Draw all reasonable
findene is lower than the pPK, of most

\\
indene Na*
pK, =20
- Explain why A (the conjugate acid of pyrrole) is much more acidic than B (the conjugate acid of pyridine).
: / //—\\: LT S
\N’) PK, = 0.4 P Pa=52
/\ |
H H H
A B

bed Polygon Method

. Use the inscribed polygon method to show the pattern of molecular orbitals in cyclooctatetraene.

2K

—_——

(one resonance structure) + 2 K+

cyclooctatetraene dianion of

cyclooctatetraene

a. Label the MOs as bonding, antibonding, or nonbonding.

b. Indicate the arrangement of electrons in these orbitals for cyclooctatetraene. and explain why cyclooctatetraene is
not aromatic.

' ¢. Treatment of cyclooctatetraene with

d. How are the n electrons in this diani

¢. Classify the dianion of cyclooctatet

Use the inscribed polygon method to s
label its cation, radical, and anion as a

* ‘
on arranged in the molecular orbitals?

T r’/'\\\ //_\\
V4 \\;‘ : (7' AN # \ .
« A / ‘\ J 10
N A % N A N_ A~
cyclononatetraeny! cyclononatetraeny! cyclononatetraenyl
cation radical anion

0scopy

How many "*C NMR signals does each compound exhibit?

/\ﬂ/CHs /\f/CH3 P ZNN
. a. \/ b. g /J C. A\D d. Q/ /‘\//
‘ CHQCH3

Which of the diethylbenzene isomers (ortho, meta, or para) corresponds to each set of °C NMR spectral data?

[A] °C NMR (ppm) [B] "*C NMR (ppm) [C] "°C NMR (ppm)
16 15 16
29 26 29
125 126 128
127.5 128 141
128.4 142

144
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17.47 Propose a structure consistent with each set of data.

a. CyoHqs: IR absorptions at 3150-2850, 1600, and 1500 cm™.
ST RO

o

L
s 3

ppm

"p
L
r
:
;
A J
1 i I T I T T 1
; 8 7 6 5 4 3 2 1 0
ppm
i c. CsHyo: IR absorptions at 3108-2875, 1606, and 1496 cm™.
#
1 { T I T I I
8 7 8 5 4 3 2 1
; ppm
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8 Propose a structure consistent with each set of data.
. a. Compound A:

' Molecular formula: CgH,,0

IR absorption at 3150-2850 cm™

'H NMR data: 1.4 (triplet, 3 H), 3.95 (quartet, 2 H), and 6.8-7.3 (multiplet, 5 H) ppm
- b. Compound B:

Molecular formula: C9H10Q2
IR absorption at 1669 cm™
"H NMR data: 2.5 (singlet, 3 H), 3.8 (singlet, 3 H),

2.84 ppm—H l-/l —_— (upfield from TMS)

[7]-paracyclophane

llenge Problems

HyN
:N\\/N\H
histamine

Explain why triphenylene resembles benzene in that it does not undergo addition reactions with Br,, but phenanthrene

- reacts with Br;, to yield the addition product drawn. (Hint: Draw resonance structures for both triphenylene and
- phenanthrene, and use them to determine how delocalized each m bond is.)

a ,_//:\ ‘ -
{ N/ 1
\\\_/ >\__// (;‘ Br, J RN NS
=\ O - PN
Br

\ 7/

triphenylene phenanthrene

;'Although benzene itself absorbs at 7.3 ppm in its
- upfield or downfield from this value, depending o
disubstituted benzene derivatives X and Y.

é 7\
CH3ﬂCH3 e »—CF,
H<—7.05 ppm H<——7.78 ppm
X Y

Then explain why p-difluorobenzene shows a single peak in its

'H NMR spectrum, the protons on substituted benzenes absorb either
n the substituent. Explain the observed values for the para

'H NMR spectrum at 7.00 ppm.



