ACS Review Reactions of Alkenes - Addition Reacsion

Which one of the following is not a metal catalysttioe hydrogenation of an alkene?

A. Pd
B. Pt
C. Na
D. Ni
What is(are) the product(s) in the Pd-catalyzed hydrogenat 1,2-dimethylcyclopentene?
A. trans-1,2-dimethylcyclopentane
B. cis-1,2-dimethylcyclopentane
C. a mixture ofrans andcis-1,2-dimethylcyclopentane

D. 1,1-dimethylcyclopentane
Which of the following alkenes is expected to have thedsgheat of hydrogenation?

A 1-pentene

B. trans-2-pentene

C. cis-2-pentene

D. 2-methyl-2-butene

Which alkene below is thermodynamically the most stabl

A. 1-hexene

B. trans-3-hexene

C. cis-3-hexene

D. 2-methyl-2-pentene

The stereochemical pathway for the hydrogenation aflkene with a metal catalyst, such as platinum,
occursvia:

A. syn addition

B. anti addition

C. Markovnikov addition

D. anti-Markovnikov addition

The product(s) in the following reaction is(are):

CH,
= H,/Pd

.

;C

A only trans-1-4-dimethylcyclohexane

B. onlycis-1-4-dimethylcyclohexane

C bothtrans andcis-1-4-dimethylcyclohexane
D. methylcyclohexane

What is the major product of the following reaction?

HBr
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8. What is the intermediate in the following reaction?

(CIEpC=CI, + HCl —

@
A) H3C—(|:—CH3
CH;

H
| @
B) H3C—(|J—CH2
CH;

®
C) H3C—(|2—CH2C1
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9. Which of the following is not a possible reaction obabocation?



10.

11.

12.

13.

14.

addition of a nucleophile

rearrangement to a more stable carbocation
addition of a proton to form an alkane

loss of a 3-hydrogen to form an alkene

oo w>

Addition of HCI to 3-methyl-1-pentene gives two productee®@f these is 2-chloro-3-methylpentane.
What is the other product?

A. 1-chloro-3-methylpentane

B. 3-chloro-3-methylpentane

C. 3-chloro-2-methylpentane

D. 2-chloro-2-methylpentane

Predict which of the following alkenes reacts thedsistvith HCI?

A CH3;CH,CH,CH,CH=CH,

B. cis-CH3;CH,CH=CHCHCHz
C. trans-CHsCH,CH=CHCH,CHs
D. (CH;)zC:CHCFbCH3

Which species below is the intermediate in the feelical addition of HBr to 1-butene?

A) H;C—CH,—CH—CH;
B) H;C—CH,—CH,—CH,
C) H;C—CH,—CH—CH,Br

D) H;C—CH,—CH—CH,
|
Br

oOw»
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Which reagent(s) below would work best in converting 2hyle2-hexene to 2-methyl-3-hexanol?

A) (1) H:SOy (2) KO

B) 50% HSOy/H,0

C) (1) BH/THF (2) HO,, NaOH
D) Br,/H,0

o0 w»
o0 wm>

What is the major product of the following reaction?

PP
2 2)HyOp, NaOH
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15. What is(are) the product(s) of the following hydroboratixidation reaction?

CH;,

1) BH;/THF

T

2) H,0,, NaOH

A 1-methylcyclobutanol
B. trans-2-methylcyclobutanol
C cis-2-methylcyclobutanol

D. equal amounts of 2 and 3
16. The hydroboration-oxidation reaction can be charaaéras the
A. anti-Markovnikov syn addition of water
B. anti-Markovnikov anti addition of water
C. Markovnikov syn addition of water
D. Markovnikov anti addition of water

17. What is the major product of the following reaction?
CH;CH,CH,CH=C(CH3); + Bp ——»

A. 1,2-dibromo-2-methylhexane
B. 2,2-dibromo-2-methylhexane
C. 2,3-dibromo-2-methylhexane
D. 2,4-dibromo-2-methylhexane

to an alkene.

18. Which of the following alkenes gives 1-bromo-2-methyl-2-peotapon reaction with BH,O?



A) CH;CH=CHCII(CHs),

B) CH;CH,CHCH=CH,
|
CH;

C) CI;CH,CH=C(CHs),

D) CHCHCH,C~CH,
CH;

oOwp
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19. Rank the following in order of decreasing reactivity withrhbine, Be.

CHj3 CHj3 CH;
CH3 CH3 CH3
1 1] m
A 1>11> 1l
B IH>10>1
C. lm=>1>1Il
D m>1>I

20. Which of the following is least likely to react with atkene?
A) H;0"
B) BrCl
C) CH;CH, (ethyl radical)

D) NaOCIL,CH;

A. A
B. B
C. C
D. D

21. Which of the following series of reactions would comaclohexanol to 1,2-epoxycyclohexane?

OOH o, O;o



A) (1) NaOCH,CHs (2) Bry, H,0

B) (1) Bry, light (2) NaOCH,CH;
i
C) (1) H,80,, heat (2) CH;COOH, CH;CO,H
D) (1) H,80y, heat (2) 03 (3) Zn, H,O
A A
B. B
C. C
D. D
22. Which species below acts as the nucleophile in the atalyzed addition of water to an alkene?
A. HsO"
B. the carbocation
C. OH
D. H.O

23. Addition of hypobromous acid, HOBr, to 1-methylcyclohexgives:

A)
B)
©)

D)

CH;
% br
H
OH
Br
CH
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OH
CH,
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24,

25.

26.

27.

28.

A compound, GsHa4, is reacted with excess hydrogen using a metal catalgsteQuivalent of the
compound consumed three equivalents of hydrogen. How magsgy/did the original compound have?

A. 1 only
B. 2 only
C. 3 only
D. none

A compound, GHso, can be hydrogenated with platinum metal and hydrogen écagto mpound £gHzs.
How many double bonds (DB) and rings (R) does the origimadpound have? (The original compound
has no triple bonds.)

A. 4DB, 2R
B. 4DB,1R
C. 3DB,3R
D. 2DB, 4R

Determine the SODAR (sum of double bonds and rings) é@m@ound with the formula ofs8¢BrO.

A. one
B. two
C. three
D. four

The reaction of 1-butene with bromineBn aqueous solution gives primarily 1-bromo-2-butanol.
Identify the nucleophilic species in the reaction.

A. Br,

B. Bre
C. HO
D. HOBr

A compound is treated with ozone followed by zinc in wategive the following three products. Which
structure below best fits the data?

O O H

[ [l
C C Y
H3C/ \CH3 H3C/ ~H MO

5 |

A) CH;CH=CH(CH,);CH=C(CH3),
B) (CH;),C=CHCH,CH,CH=CHCH;

C) Hz(Hl:CHZCHZ(H:HCH3
|
CH; CHs

D) HyC~CHCH,CH,C-C(CHa),
CH;

A. A
B B



C. C
D. D

29. Which of the following gives acetone, (gkC=0, as one of the products of its ozonolysis?

b 0 Dm0 DK

oO0Ow>
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30. Which of the following species is the intermediateh@ bromination of propene?

Br
2
A) H,C-CH—-CH;

Br
® |
B) H,C—CH-CH;

@
Br
C) H,C—CH—CH;
<]
Br

D) H,C—CH—CH;

A. A
B. B
C. C
D. D

31. A compound, GH3Cl, is reacted with sodium ethoxide and gives a singlaretion product, GH».
Treatment with ozone followed by zinc and water giviesdcompound below. Identify the original

compound.
O O
H
A. 2-chloro-1,1-dimethylcyclopentane
B. 1-chloro-1,2-dimethylcyclopentane
C. 4-chloro-1,2-dimethylcyclopentane



D. 2-chloro-1,3-dimethylcyclopentane

32. Which of the following correctly depicts the mechaniitist step in the addition of HBr to 2-
methylpropene?

A) (CH;),C=CH, H—Br

B) (CH;),C=CH, H—Br

C) (CH;,C=CH, H—Br

D) (CH;),C=CH, H—Br

OO w>
o0 w>

33. The rearrangement which occurs in the following reaatan be described as a:

HBr
(CH;),CHCH=CH, —

3 2 1
hydride shift from C-2 to C-1
hydride shift from C-3 to C-2

A

B

C. proton shift from C-2 to C-1

D methyl group shift from C-3 to C-2

34. Which structure corresponds to the trimer of (z8=CH, formed under conditions of cationic
polymerization?



3
C)XYY\

D) X y
A A
B. B
C. C
D. D

35. Which of the following does najive 1-bromo-1-methylcyclopentane as the major product?



CH;

HBr
A) P
ROOR
CH;
BI'2
B) —_—
light
CH,
HBr
O _— =
HO CH;
D) HBr
S
A. A
B. B
C. C
D. D

36. Which point on the potential energy diagram correspontisetgpecies below for the reaction of 2-
methylpropene with hydrogen chloride?

) I
+
b H3C§ C“\‘(;H2
i
energy ¢ Cl o
A
reaction coordinate

OO w>
o0Ow>



37. ldentify the nucleophile in the following electrophiliddition reaction.

Gt
CH:C-CHy + IN; ——>  CILCCIDI
N3
A) N©
B) Ny
o1
D) I°
A A
B B
C C
D D

38. Which of the following is the rate-determining step in dlo@l-catalyzed addition of water to 2-
methylpropene?

A) (CIL)C=CH, + H;00 —»  (CH3);CT + L0
B) (CH;;C" + H,0 —,  (CH3;:C-OHy"
C) (CH;:C-OH," + H,0 .  (CH;3C-OH + H;0"

D) (CH;);" + H, O ___ _,  (CH;,C=CH, + H;0"

A. A
B. B
C. C
D. D

39. Which reaction sequence below would work best in comgeB-pentanol into 2,3-dibromopentane?

A) (1) H,SQ,, heat  (2) HBr (3) By, light
B) (1) bSOy, heat  (2) HPt (3) 2 B, light
C) (1) B, light (2) HSO, heat  (3) WPt
D) (1) H:SQy, heat  (2) Br

A A

B. B

C. C

D. D

40. Which reaction proceeds by anti addition?



Cll,

BI'2/H20
A) —_—
CH;
CH,
1) BH/THF
B) 2} H,(),, NaOH g
CH3 ) 202, Na
O
CH; N
CH;COOH
(8)] —_—
CH,
Cl,
IL,/Pt
R

CH;
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41. Which point on the potential energy diagram correspontisetcarbocation intermediate, (gkC", for
the reaction shown below?

+

H'(cat.)
LC=C(CH;), + L0 — » (CH;);COH

(CH,),C=CH,
+ H,O/M*

(CH,);COH + H

OO w>
o0Ow>»

42. Which of the following reactions occurs by a one-step @eisim as opposed to a two-step mechanism?

A)/\/kH_Cl,/QQCl



0
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CH3COOH
B) = —
O

OH
H,O, H"

Br
D) _ N l /\(><
Br
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43. What is the product in the following reaction?

&
6 CH;CH-=CH, + B,H, glyme

A. (CHsCH,CH,)sB
B. [(CH3).CH]sB
C. CHCH,CH;3

D. polypropylene

44. Identify the following polymer.

HCH; HCH; HCH; HCH; HCH; HCH; HCH;

A. polyethylene

B. polypropylene
C. polyisobutylene
D. polybutylene
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