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1. Whatis the IUPAC name for this diene? 4. Which hydrogen atom(s) in the following
molecule is most susceptible to abstraction
by free radtals?

E

§ !

CH3

CH3— CH=CH—CH— CH=—CH—CHj

bt

A. E,Z-2,3,4Trimethy}t1,3-hexadiene A B C D
B. 4-Ethyl-2,3,4trimethyt1,3-butadiene
C. Z-2,3,4Trimethyt1,3-hexadiene
D. 2-Ethyl-3,4dimethyl2,4-pentadiene
E. 4-Ethyl-2,3-dimethytl,4-pentadiene 5. Select the structure of the conjugated diene.
2. Arrange these hexadienes in order of
expecteddecreasingtability.
A B C D E
I I [l
X
h S b 6. Which pair doesiot represent a pair of
vV V resonance structures?
H
A V>U>I>1I>IV A H%\C?H and
B) >IV>Il>1>V by

C) IV>I1>1>V>|
D) V>Il>1>11>V

H H
H H
B. HW)YH and Hﬁ)\/"'
E) I>I>IV>Ill>V Z S
H H
®
3.  Which carbocation would be most stable? C @/CHZ and QéCHZ
®
O 3

®
@CH, CHgj CH3

O O @@@ O e O

E. All of these represent pairs of resonance structures.

A B C D E
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7. The allyl carbocation has how many electrons
in bonding! molecular orbitals?

Al B. 2 C. 3 D. 4 E.

8. (;/(does not undergo Diels-Alder Reaction because:

A)

(Al

ring systems cannot function as the dien
component.

B) it cannot adopt the-cis conformation.
C) it lacks electrorwithdrawing groups.

D) itlacks strong electrereleasing groups.
E) the two double bonds are further apart

than in a norcyclic conjugated system.

9. Which diene and dienophile would you
choose to synthesize the following compound

H
/ ﬁOCHg,
o)
A. @ and CH,=CH,
0
B. © and  Hc=cCocH;,
o)
d I
C. an CH,=CHCOCH;3
o)

I
D. @ and  CH,=CHCOCH;

E. None of these

11%

10. Which diene would bthe least reactivian a
Diels-Alder reaction with maleic anhydride?

« 0
o D

CHs CHg

A. CH,=CH—CH=CH,
CHs

B. CH,=CH—C==CH,
E. CH,=C—C==CH;,

11. Which diene and dienophile would you choose
to synthesize the following compound?

; c=0
|

©< XI (

I

HO

CHO
1l
CHO OHC
A
@CHO \[( CHO
vV Y, VI
A. land VI C. llland IV
B. llandV D. IVand V
E. landlll
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12. Which of the following could be used to

13.What is the product of the following reaction:

synthesize dbromocyclopentene?

A. Cyclopentene + By CCl, , 25
B. Cyclopentene + NBS, heat
C. 3-Cyclopentenl-ol + PBy

D. Both A and B

E. Both B and C

CH=CH, <|D <”3 |
+ CHzC—CHy=CH—C-CH; —>

14.

Which would be the best synthéais

2
CH,=CHCH; 5 CH,CHCH,CI
Br Br
Brz, CCI4 C|2, hv
Propene —_—
Clz, 400 °C Bry, CCI4
Propene > >
HCI Brz, hv
Propene > >
NBS, CCl, Cl,, CCl,
Propene = >
Cl,, CCl4 NBS, CCl,

Propene - :

15.

16.

17.

The 1:1 reaction of bromine with 1,3
cyclohexadiene at 2& in the dark and in
the absence of peroxide forms which of
these?

Br Br Br

D. Both A and B E. Both A and C

Which of the following is true of benzene?

A) Benzene tends to undergo addition
rather than substitution reactions.

B) All of the hydrogen atoms of benzene
are equivalent.

C) The carborcarbon bonds of benzene
are alternately short and long around
the ring.

D) The benzene ring is a distorted
hexagon.

E) Benzene has the stability expected for
cyclohexatriene.

We now know that the two Kekule
structures for benzene are tekhin the
following way:

A) They are each equally correct as a
structure for benzene.

B) Benzene is sometimes one structure and
sometimes the other.

C) The two structures are in a state of rapid
equilibrium.

D) Neither of the two structures adequstel
describes benzene; benzene is a
resonance hybrid of the two.

E) None of the above.
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18.

19.

20.

21.

Which of the following statements

regarding the cyclopentadienyl radical O

is correct? -

A) Itis aromatic.

B) Itis not aromatic.

C) It obeys HYckel's Rule.

D) It undergoes reactions characteristic of
benzene.

E) It bonding molecular orbitals cormtsa
total of @ electrons.

Which of these species is aromatic?

A-O [j C.IOO?Ga
Ju

Which of the following would you expect to
be antiaromatic?

©
A_@ B.>® c[] D-©®

E. Morethan oneisantiaromatic.

Of Huckel's requirements for aromatic
character, only this one @t required for a
compound to be considered aromatic.

A) The ring system must be planar.

B) The system must be monocyclic.

C) There must be (4n + R)klectrons.

D) The! electrons must be continuously
conjugated.

E) None. All of these rules must apply in
every case.

22.

23.

24,

If thiophene is an aromatic rnecule and
reacts similarly to benzene, how many
monobromothiophenes would be obtained in
the following reaction?

A 1 B. 2 C. 3 D. 4 E. 5
The correct name for the compound shown
below is:
Br
Br/©/
NH,
A) 3,4Dibromoaniline
B. 2,4-Dibromoaniline
C. 2,5Dibromoaniline
D. 3,6-Dibromoaniline
E. 2,6-Dibromoaniline

On the basis of molecular orbital theory and
Huckel's rule, which molecules and/or ions
should be aromatic?

A. landV

B. lllandV

C. ll,andlll

D. IV, V], and VI

E. All of them (I-VIII) are aromatic
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25. Consider the molecular orbital model of the
cyclopentadienyl anion. In the ground state
how many molecular orbitals are filled with
electrons?

©

Al B.2 C. 3 D.4 E. 5

26. What would be the major product of the
following reaction?

27. The major product(sX, of the following
reaction Is (are):

sogH @
cl

sogH

A D. Equal amounts of | and Il
B. |l E. Equal amounts of Il and IlI
C. 1

28. Cyclopentadiene is unusually acidic for a
hydrocarbon. An explanation for this is the
following statement.

A. The carbon atoms of cyclopentadiene
are all sp-hybridized.

B. Cyclopentadiene is aromatic.

C. Removal of a proton from cyclo
pentadene yields an aromatic anion.

D. Removal of a hydrogen atom from
cyclopentadiene yields a highly stable
free radical.

E. Removal of a hydride ion ({from

cyclopentadiene produces an aromatic
carbocation.

29. The major product(sl, of the following
reaction is (are):

LoD ——n
-
2 FeBrj

C- CH2-© @—c CH2

A
@c o OboriDer
C D

E. Equal amounts of A and B

30. What feature is common #il metadirecting
groups?

A. The atom directly attached to the ring has a
full or well-developed partial positive charge.

B. The atom directly attached to the ring is
doubly bonded to oxygen.

C. One ormore halogen atoms are present in the
group.

D. One or more oxygen atoms are present in the
group.

E. The group is attached to the ring through a
carbon atom.
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31. What product would result from the
following series of reactions:

i) AICI;

cl ii) NBS/!
O
iii) CH30 Na ', CH;0H, ! :

iv) MMPP (RCO3H)
v) CH;MgBr
vi)H'

32. Which would ke the major product(s) of the
following reaction?

HO_O HO._O HO._O
E E NO, E
NO, HO5S
A B C

D. A and B inroughly equal amounts

E. A and Cinroughly equal amounts.

33. Toluene is subjected to the action of the
following reagents in the order given:
(1) KMnO,,OH, heat; then kKD";
(2) HNO,/H,SO,; (3) Br,, FeBz,.
What is the final product of this sequence?

¢OH CO,H
NO,
A. C
Br NO,
Br
Br
CO,H
B D.
Br
Yo, NO,
CH3
Br NO,
E.
CO,H

34. The reaction of benzene with (QECCH,CI
in the presence of anhydrous aluminum
chloride produces principally which of these?

. O

35. The compoungb-bromopropylbenzene is
best made from benzene by the application of
these reagents in the order simow

A. (1) BryFeBr, (2) CHCH,CH,CI, AICI,

B. (1) CH,CH,CH,CI, AICI; (2) Br,,FeBg,

C. 1) CHsCH,CCl, AICl;  2) Bry, FeBr33) Zn(Hg), HCI
I

(e}
D. 1) CHsCH,CCI, AICI3; 2) Zn(Hg), HCI; 3) Br,, FeBrs

(e}
E (1) (CH),CHCI, AICl;; (2) Br,FeBg,
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36. How might the following synthesis be carried
out?

severa
Benzene —— >
steps
CH3CH,CI Cl,
A. CgHg > » product
AlCl3 FeCl,
Cl, CH5CH,CI
B. CgHg > » product
FeCl; AlCl;
I
CH,CCl Cl,  Zn(Ho)
C. CegHg —— > ———>—" product
AlCl3 FeCl3 HCI
I
D CHsCCl  Zn(Hg) Cl,
- CgHe » » > product
AlCl; HCI FeCl;

E. None of these syntheses is satisfactory.

37. Which of the following would béhe best
synthesis of 2 Slimethylnitrobenzene?

HNO3 2 CH3Cl
A. Benzene ————» product ——— 5
H,SO, 2AICl5
HNO; CH4Cl
B. Toluene 5 product —— 5
H,SO, AlCl;
HNO,
C. CH3—<:>-CH3 - >
H2S0,
_ CHxCI
D. m-Nitrotoluene ——
AICl3

E. All of these are equally good.

38. Which of the following reactions would yield
isopropylbenzene as the major product?

CH3CH=CH,
_—

H 2804

A. Benzene

CH3CHCH;

OH
_—

H 2504

B. Benzene

CH3CHCH3

I
cl

AlCl,

C. Benzene

CH3CH,CH,Cl
AlCI;

D. Benzene

E. All of these will work.

39. Which of the following compounds would be
theleastreactivetoward electrophilic
substitution?

40. Which of the following contributors to the
resonance hybrid formed when aniline
undergoepara-chlorination would be
exceptionally stable?

:NHZ _WHZ :NHZ :NHZ

@ Q +© gng

H CI H CI H CI H CI
A B C D

E. None of these



CHM 2211U01
PRACTICE EXAM II, PagelO

41. Each of the five disubstituted benzenes
shown below is nitrated. In which of these
cases does the arrawt indicate the chief
position of nitration?

Cl o
cl
O e
OH AN
COOH Q
@L “ NHCCHs
B. P NO, D.
CHs
o)
SCCH,
E.
-t CH,CHs

42. Which of the following structuredoesnot
contribute to the resonance hybrid of the
intermediate formed when nitrobenzene
undergoesnetachlorination?

[0 .0 :6\ .0 d\®//lo
@..\N/ @ N(/_D N
©)
c QO QO
Cl cl Cl
@

D. None of these contributes.

E. They all contribute.

43. This substituent deactivatdsetbenzene ring
towards electrophilic substitution but directs
the incoming group chiefly to the ortho and
para positions:

A. -OCH,CH,
B. -NO,

C. -Cl

D. -CH,

E. -NHCOCH,




