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“Treatment of 2-methylpropene with catalytic deuterated sulfuric acid (D;SO) in DO gives
(CD4),COD. Explain by a mechanism.
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Halogenation of Alkenes

C=C/ ;/
S

Vicinal dihalide
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Addition of bromine to an alkene
results in almost immediate loss of
the red-brown color of Br, as the.
reaction takes place.
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Stereospecific 2-Butene Bromination

i H H Br:

Bocol N O . HOQ,_
HZR RN /5 S\YH
CH; — Br: sBr CHy

Racemic mixture of two enantiomers
(2R3R)-2,3-Dibromobutane  (25,35)-2,3-Dibromobutane

B, H CHy
B, CCl 2N 2ZsCHy HS /
e + ../%7SVH
i Br: BF CH;
lentical

meso-2,3-Dibromobutane
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Write the expected product from the reaction of (a) trans-2-butene and (b)
aqueous chlorine. Show the stereochemistry clearly
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What are the product(s) of the following reactions?

@ ccH=CH, =D, ) .«/O Botto
H.

Exercise 12-15

Working with the Concepts: Mechanism of Electrophilic Addition to Alkenes

‘Write a mechanism for the reaction shown in Exercise 12-14(a).
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Exercise 12-20

Give the products of hydroboration-oxidation of (a) propene and (b) (E)-3-methyl-2-pentene.
Show the stereochemistry clearly.
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Table 12 ‘Common Polymers and Their Monomers
Polymer
Monomer Structure (common name) Structure Uses
Ethene H,C=CH, Polyethylene —(CH,CH, ~ Food storage bags, containers
Chloroethene H,C=CHCI Poly(viny! —(CH,CH),— Pipes, vinyl fabrics
(vinyl chloride) chioride) (PVC) i
Tetrafluoroethene F,.C=CF, Teflon —(CFCEy),— Nonstick cookware
Ethenylbenzene CH=CH, Polystyrene —(CH,CH),— Foam packing material
(styrene) Q/
M
Propenenitrile HC—C Orlon —(CHCH),— Clothing, synthetic fabrics
(acrylonitrile) Ne= In
CH;
Methyl 2-methyl- Plexiglas b, Impact-resistant paneling
propenoate (methyl
methacrylate) '0,CH;
iy G
2-Methylpropene HC=C Elastol —(CH),— Oilcspitl eléan
(isobutylene) “en, |

CHy
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35. Give the expected major product of catalytic hydrogenation of each of the following alkenes.
Clearly show and explain the stereochemistry of the resulting molecules.

CH;
CH,

(a) (b) OQ

A
(CHy),CH H
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. Give the expected major product from the reaction of each alkene with (i) peroxide-frec HBr and

(if) HBr in the presence of peroxides.

(a) 1-Hexene; (b) 2-methyl-1-pentenc; () 2-methyl-2-pentene; (d) (Z)-3-hexene;
(e) cyclohexene.

. Give the product of addition to Br, to each alkene in Problem 37. Pay attention to stereochemistry.

. What alcohol would be obtained from treatment of each alkene in Problem 37 with aqueous

sulfuric acid? Would any of these alkenes give a different product upon oxymercuration—
demercuration? Upon hydroboration—oxidation?

. Give the reagents and conditions necessary for each of the following transformations and

comment on the thermodynamics of each () cyclohexanol — cyclohexene; (b) cyclohexene —
cyclohexanol; (¢) chlorocyclopentane — cyclopentene; (d) cyclopentene — chlorocyclopentane.
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42, Formulate the product(s) that you would expect from each of the following reactions. Show
stereochemistry clearly.

(@ O:\ HCL (b trans-3-Heptene %> (¢) 1-Ethyleyclohexene 2252,
CH,CH,

o

o TN S N
@ Product of (¢) =220 () Zrabe, oo () cis-2-Butene Do NNy

CH.

2 1. BH,, THF
® 2. K0, NaOH, HO
20, NOBBO
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43. Show how you would synthesize each of the following molecules from an alkene of appropriate
structure (your choice).

Y\ 0] Cl/\r Y M/\ (meso—4R;55-isomer)
\/W M/\ (Racemate of 4R,SR and 45,58 isomers)
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*Professor Roger Adams (18891971, University of Hinois ai Urbana—Champaign.
'Dr. Murray Rancy (1885-1966), Rancy Catalyst Company, South Pitsburg, Tennessee.

Scanning tunneling microscope
(STM) image of a catalytic Pt
surface. STM provides pictures.
at atomic resolution (the bar at
the botiom right indicates 5 nm
50 A). You can see the highly
ordered pattems of parallel arrays.
of Pt atoms in brown. The yellow
“crosslines” indicate steps on the.
surface, on which much of the
catalytic activity takes place.
(Courtosy Profossor Gabor A. Somorjai
and Dr. Fong Tao, Univrsity of
Calforna a Borkoloy)
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Firsthydrogen transfers (0 casbon
of surfuce-bound alkene
Hydrogen atoms bound
o metal toms on.
catalyst surface

ap=a,
Zan=an,

Catalyst surface

Second hydrogen transfers,
‘completing hydrogenstion

added syn

Figure 12-1 Mechanism of catalytic hydrogenation of ethene to produce ethane. The hydrogens
bind to the catalyst surface and are delivered to the carbons of the surface-adsorbed alkene.
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During the course of the catalytic hydrogenation of 3-methyl-1-butene, some 2-methyl-2 butene is
observed. Fxplain.
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H

CH,CHy
. PO, CHCHOH,25°C CHCH, | CHCHy=)
R0, AOLET,
H H;
CH,

CH, HC
82%
1-Ethyl-2-methyleyclohexene cis-1-Ethyl-2-methyleyclohexane
(Racemic)




image5.tmp
Predict the outcome of the addition of HBr to (a) 1-hexene; (b) frans-2-pentene; (c) 2-methyl-
2-butene; () 4-methylcyclohexene. How many isomers can be formed in each case?

Exercise 12-7

Draw a potential-energy diagram for the reaction in (c) of Exercise 12-6.
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Rearrangement Accompanying Addition of Trifluoroacetic Acid to 3-Methyl-1-butene
01
I
CF—C—0: H

Iy 1 }\l
(CHy),C—CH—CH, +  (CH3),C—CH—CH,
| |
H H
3% 57%
3Methyl-2-butyl 2:Methyl-2-butyl
trifluoroacetate trifluoroacetate
Product of normal Product resuling from
Markovnikov adds carbocation rearrangement

Write a detailed step-by-step mechanism for the reaction depicted above. Refer to Section 9-3
if necessary.





