ACS Review Structure and Preparation of AlkeneBmiBation
Reactions

1. Carbon-carbon double bonds do not freely rotate like cactbdion single bonds. Why?

A. The double bond is much stronger and thus more diffioulbtate.

B. Overlap of the two 2p orbitals of thedbond would be lost.

C. The shorter bond length of the double bond makesri difficult for the attached groups to
pass each other.

D. Overlap of the Sporbitals of the carbon-carbenbond would be lost.

2. What is the IUPAC name of the following compound?

=

2,5-dimethyl-1-hexene
1,4-dimethyl-1-hexene
2,5-dimethyl-2-hexene
2,5-dimethyl-5-hexene

3. What is the IUPAC name of the following compound?

o0 w>

2-methyl-3-propyl-2-pentene
3-ethyl-2-methyl-2-hexene
4-ethyl-methyl-4-hexene
4-methyl-3-propyl-3-pentene

4. What is the IUPAC name of the following compound?

o0w»

(CH;CH,),C— CHCH,CH,CH,CH(CH3),

A. 3-ethyl-8-methyl-3-nonene

B. 7-ethyl-2-methyl-6-nonene

C. 1,1-diethyl-6-methyl-3-heptene
D. 3-ethyl-7-isopropyl-3-octene

5. How many isomeric alkenes of formulaHg , including stereoisomers, are possible?

A two

B. three

C. four

D. five

6. How many isomeric alkenes of formulgHo, including stereocisomers, are possible?

A. three

B. four

C. five

D. SiX

7. What is the IUPAC name of the following compound?



10.

11.

: CH;

Br
3-bromo-2-methylcyclohexene
1-bromo-2-methyl-2-cyclohexene

6-bromo-1-methylcyclohexene
2-bromo-1-methylcyclohexene

What is the IUPAC name of the following compound?

o0w»

(|JH:CH2
CH3CHZCHCH2(|JHCHZCH3
CH,CH,CH;
3-ethyl-propyl-1-heptene
ethyl-3-vinyloctane

4,6-diethyl-1-octene
3,5-diethyl-1-octene

Which of the following alkenes exhibit E-Z isomerism?

o0w»

I. CH;CIH,CH=CHCIL,CH;
I. (CH;),C=CHCH;
M. CH;CH,CH-CHBr

IV. H,C=CHCH,CH(CHs),

A. | and Il

B. | and Il
C. Il and IV
D. [, I, and Il

Which of the following alkenes exhibit E-Z isomerism?

I. 1-chloropropene [I. 2-chloropropene [1l. 3-chloropropene
A. only |
B. | and Il
C. Il and I
D. I and 111

What is the IUPAC name of the following compound?

H CIL,Br
\ /
Cc=C
/ \
F Cll;
A. (E)-3-bromo-1-fluoro-2-methylpropene
B. (2)-3-bromo-1-fluoro-2-methylpropene



C. (E)-1-bromo-3-fluoro-2-methylpropene
D. (2)-1-bromo-3-fluoro-2-methylpropene
12. Which of the following GH12 isomers has the highest heat of combustion?

A. 1-hexene

B. trans-3-hexene

C. cis-3-hexene

D. 2-methyl-2-pentene

13. Identify the major organic product expected from the acidlgzed dehydration of 2-methyl-2-pentanol.

A. 2-methyl-1-pentene
B. 2-methyl-2-pentene
C. 3-methyl-1-pentene
D. cis-3-methyl-2-pentene

14. Which alcohol below would undergo acid-catalyzed dehydratiost meadily?

CH,0H

OH OH HO  CH,
Cl;
A) B) 0) D)
CH;

15. What is the slow, rate-determining step, in the actdigzed dehydration of 2-methyl-2-propanol?

oO0Ow>
oow>

H,80,
(CH;;:COH —— " »

Protonation of the alcohol to form an oxonium.ion

Loss of water from the oxonium ion to form alkazazation.

Loss of a b-hydrogen from the carbocation to fonralkene.

The simultaneous loss of a b-hydrogen and water tiheroxonium ion.

16. Which of the following carbocations is(are) likely todengo a rearrangement?

o0w»

CH; CH;

@ @ | @ |
CH;CH,CH,CH, CH3CH(|JCH3 CH;CH,CHCHCH;
CI;
I 1] I

A. only |

B. | and 1l

C. [l and IlI

D. [, Il, and Il

17. Predict the major product of the following reaction:



S0,
CH3CH2(|JHCH20H —

heat
CH;

o
A) CH;CH,C=CH,

B) CH;CH=CCHCH,CHj
C) CH;CH=C(CHj;),

D) (CH;),CHCH=CH,

A. A

B. B

C. C

D. D

18. Which of the following expressions is the experimentaligerved rate law for an E2 reaction of an alkyl
halide?
A. rate = k[RX]
B rate = k|RX][base]

C. rate= K[RXF
D. rate = k[base]

19. Which of the following most readily undergoes an E2 ieaatith sodium ethoxide (NaOGBH3)?
A. (CH3)sCF

B.  (CHy)sCCl
C.  (CH)CBr
D.  (CHy)sCl

20. How many isomeric alkenes are possible, including stsyamrs, in the following reaction?

\>£> NaOCH,CH;
CH;CH,OH

A two
B. three
C four
D. five

21. In the dehydrohalogenation of 2-bromobutane, which confaomaelow leads directly to the formation
of cis-2-butene?

CHs CH; H
H,C Br H,C H H,C Br

H H H Br H CH;
H H H



A. only |

B. only Il
C. only 11l
D. | and Il

22. Which of the following cannot undergo an E2 reaction?

H;C CH,Br H;C Br CH,Br
CH; CH;
| 1] m
A. only |
B. only Il
C. only 11l
D. I and IlI

23. Which of the following would you predict to be the besthoetfor doing the following conversion with
the highest yield?

CH,OH CH,
?
A. H.SOy, heat
B. NaOCHCHz
C. (1) PBg (2) NaOH
D. (1) PBEg (2) KOC(CHp)s
24. When a strong base is used in the elimination reaofian alkyl halide the mechanism, in general, is:
A. E1l
B. E2
C. E1 for tertiary halides, E2 for primary and secondatides
D.

E2 for tertiary halides, E1 for primary and secogpdelides
25. Which of the following sets of conditions most favdie £1 mechanism?

When the alkyl halide is tertiary and the base wgeak base.

When the alkyl halide is tertiary and the base ssrong base.

When the alkyl halide is primary or secondary dediase is a weak base.
When the alkyl halide is primary or secondary dmdldase is a strong base.

26. Which of the following would have the fastest rate @afcten to form 4tert-butylcyclohexene?

o0w»

5 |

KOC(CH3);
Cl »
A) (CH;3)C
H



27.

28.

29.

Cl

KOC(CH3);
H >
B) (CH;3)C
H
H
KOC(CH3);
Br >
C) (CH;3)C
H
Br
KOC(CH3);
H >
D) (CH;3)5C
H
A A
B B
C C
D D

What is the first step in the mechanism of the dehydragaction of a tertiary alcohol with sulfuric acid
to form an alkene?

The loss of OHto form a carbocation.

The protonation of the hydroxyl group.

The loss of the proton from the hydroxyl group to gival&oxide ion.
The removal of 8-hydrogen from the alcohol.

Which of the following does naive 1,2-dimethylcyclohexene as one of the acid-catalyzieyddation
products?

H;C CH;, H;C OH H;C CH,OH
CH; OH CH;
A) B) ©) D)

Including E-Z isomers, how many E2 products are possibleeifailowing reaction?

o0w»

OO w>
o0 w>»

KOC(CH;);

(CH3)ZCH(|JHCHZCH3

i (CH;);,COH

A. one
B. two



C. three

D. four
30. Which of the following compounds gives a single E2 prodaateaction with sodium ethoxide,
NaOCHCHz?
H;C CH, H;C CHs H;C CH;
Br
Br
Br
I I m
A. and Il
B. I and 111
C. Il 'and I
D. [, 11, and Il

31. Which of the following will give 2-methyl-1-butene as the oallgene product on treatment with
KOC(CHg)s in dimethyl sulfoxide?

A. 2-bromo-3-methylbutane

B. 1-bromo-3-methylbutane
C. 2-bromo-2-methylbutane
D. 1-bromo-2-methylbutane

32. If the following E2 reaction proceeds through an anti-pengr transition state, what product or products
are expected?

- koccry);
R
. CH;);COH
-l (CH3);
only 1-methylcyclohexene
only 3-methylcyclohexene

only 4-methylcyclohexene
equal amounts of 1-methylcyclohexene and 3-methylcggioine

33. Which of the following stereoisomers gives the exclu&f2eproduct shown?

NaOCH,CHj CH(CHy),
?
CH;CH,OH
H;C
CH(CH;),
H;C e

oOw»

Y

(only E2 product)



CI(CI),
w [ X
1 cl
. CH(CHy),
e
H;C "l

. CH(CH),

D)
cl

)
(%)
@)

34. Zaitsev's rule can be used to predict the major produethmh of the following reactions?

A. 2-methylpentane + Bfwith light)

B. 2-bromo-2-methylpentane + NaOgZTH; (in ethanol)
C. 2-methyl-2-pentanol + PBr

D. 2-methyl-2-pentanol + HCI

35. The acid-catalyzed dehydration of the alcohol showrnvbgiwes a major product which results from a
carbocation rearrangement. ldentify this major product.

H;C CHj
OH H2804
—_—
heat
CH CH CH,CH
3 3 H3C CH3 = 3
CH; CH;

A) B) © D)

A A

B B

C C

D D

36. Consider the following reaction.



37.

38.

39.

RONa'
—_— ~3 N -
Br ROH

X Y
R =-CH; or -C(CH)3
Which statement(s) below is(are) correct?
l. X is the major product based on Zaitsev's rule.

II. The X:Y ratio is greater when R = -Glthan when R = -C(C#}s.
lll. The X:Y ratio is greater when R = -C(GHthan when R = -CH

A | and Il
B. | and Il
C. only Il

D. only 11l

How many different E2 products are expected in the raacfi@-bromo-1,1-dimethylcyclohexane with
NaOCHCHz?

A. only 1
B. 2
C. 3
D. 4

Which one of the following compounds cannot undergo an EZigaac

A. 1-bromo-2,2-dimethylbutane
B. 1-bromo-2,3-dimethylbutane
C. 1-bromo-3,3-dimethylbutane
D. 2-bromo-2,3-dimethylbutane

What is the major product of the reaction sequence si@ow?

CH;

I Br, CH;CH,0ONa'
CH,CHCH,CH, __* _ -

light

A. 2-methyl-1-butene

B. 2-methyl-2-butene

C. 3-methyl-1-butene

D. 2-methylbutane

40. Which of the following compounds gives 4,4-dimethylcyclohlexas the exclusive E2 product.

Hi:C_ CH; H;C_  CH; H;C_ CH;
Cl
A) B) 0)
Cl
Cl



both A and B
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