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Alkanes nomenclature- worked exercises

Find the parent hydrocarbon.

CH,CH,

|
CH,CH,CH,CH— CH,

CH,

|
CH,

|
CH3_ CHCH_ CH2CH3

|
CH,CH,CH,

Named as a substituted hexane

Named as a substituted heptane
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Alkanes nomenclature- worked exercises

Number the atoms in the chain

1 (|3H3
2CH,

|

3 |4
CHCH,CH,

9 8
CHB(‘JHZ (|3H3 (|3H20H3
SRR e § LR 2 1

R v B 3

7CH;

|
6CH,

CH,—CHCH— CH,CH,

i

4

CH,CH,CHj
3 2 1
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CH;,,(‘ZH
CH,—CH

2

I
CH,CH,CH—CHC

4 5 6 7. 8

CH, CH,CH,

H,CH,
9
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Alkanes nomenclature- worked exercises

ldentify & number the substituents

9 8
CH3(|3H2 (|3H3 (llHQCH3
CH;— CH(E;HZCHQCH—CH(QJHZCHg, Named as a nonane
7 5 4 3 1

Substituents: On C3, CH,CH; (3-ethyl)
On C4, CHy4 (4-methyl)
On C7, CH;4 (7-methyl)

CH,
(63H3(53H2—4C—(;H2(’32H(13H3 Named as a hexane
CH, CH;
CH;
Substituents: On C2, CHj (2-methyl)
On C4, CHj (4-methyl)

On C4, CH,CH, (4-ethyl)
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Alkanes nomenclature- worked exercises

Write the name

CH;

(|3H2CH3 CHJ(]JHZ (|3H3 (|IHZCH3 9H3(23H§HSJH2(;H2(63H3
6 4 7 8 4 8§ 4 g '
CH3CHZCH2CH CH, CH;—CHCH,CH,CH—CHCH,CH,4 CH,CH,4

3-Methylhexane
©2004 Thomson - Brooks/Cole

1CH;4

|
2CH,

|
3 |4
CHGH,GH,

4-Ethyl-3-methylheptane

©2004 Thomson - Brooks/Cole

3-Ethyl-4,7-dimethylnonane

CH,

4

CH3CH2_ C CHzCHCHS

| |
CH, CH,

|
CH,

4-Ethyl-2,4-dimethylhexane
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Alkanes nomenclature- worked exercises

CH4CHCH-
CH3CH2CH2CH2(|3H(|3HCH2CH2CH3
CH3CCH;

_ CHs _
4-isopropyl-S-tert-tsetynanane

—

5-tert-butyl-4-isopropylnonane

CHz  CH,CHg
CH3CHCHCHCH,CH,CHg
CHs

;2,3-d|r@ ane
4-ethyl-2,3-dimethylheptane
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Alkanes nomenclature- worked exercises

Draw the structure of 3-isopropyl-2-methylhexane
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Physical Properties of Alkanes

Forces between molecules (temporary dipoles, dispersion) are weak.

Alkanes have low bp’s and mp’s compared to more polar compounds of
comparable size.

Bp and mp increases as the number of carbons increases because of
increased surface area.

Induced dipole- p

induced dipole attractions m
Y - i

CH,  -160°C — ,/ \\ e

e oy P, Dl e e

~ N e

C,H,  -42
n'C4H10 '0.4 ﬁ .
(a) Methane molecules (b) Octane molecules
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Physical Properties of Alkanes

s Bp decreases with increased branching because of decreased surface area.

PPN

-0.4°C -10.2°C

36°C 28°C 9°C

Solubility of alkanes

Alkanes are nonpolar and are hydrophobic “water hating” because they
do not dissolve in water.

Densities of Alkanes

Alkanes have densities around 0.7 g/mL.

R/
0.0

Therefore a mixture of an alkane (such as gasoline or oil) and water quickly
separates into two phases, with the alkane on top.
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Reactions of Alkanes

1. Combustion

* Alkanes are important constituents of fuel — that is they burn in the
presence of Oxygen, producing carbon dioxide, water, and heat.

CH, + 20, »CO, + 2H,0 AHY = —890.4 k] (—212.8 keal) /mol
Methane
Il.’“,I—I‘,H*:.".']-Ii,lf]H_.,~ + F&ﬂE — 3{’:{]2 + 41—12(} AHY = —2220 k] (—530.6 kcal) /mol

Propane

¢ Lipids have high energy content. Because they are composed mainly

of C-C and C-H bonds, they are oxidized with the release of energy,
just like alkanes.

O

H3C(H2C)14)J\

H
A component of beeswax HO Cholesterol

O(CH5)CH34
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Reactions of Alkanes
2. Halogenation of Alkanes

Alkanes react with chlorine or bromine at high temperatures or in the

presence of light (hv) to give alkyl chlorides or alkyl bromides. This reaction
IS used industrially to prepare alkyl halides.

CH, +Cl, —2> CH,C] + HCI

[, omal + HC
[, ey, + O
(e, oy, +HC
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Reactions of Alkanes

Halogenation of Alkanes

CH, CH,
heat
CH,CH + B, —— CH,CBr +  HBr
CH, CH,
2-Methylpropane 2-Bromo-2-methylpropane
(Isobutane) (tert-Butyl bromide)

. . heat i .
CH,CH; + Br, —— CH;CH;Br —+ HbBbr

Ethane Bromoethane

(Ethyl bromide)
hea
CH, + Cl, —— CHQ + HC

Methane Chloromethane
(Methyl chloride)
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Reactions of Alkanes

Halogenation of Alkanes

heat

CH,C1 + €, —— CH,Cl, + HC

Chloromethane IMchloromethane
(Methyl chloride) (Methylene chloride)

Cl,

heat

Cl
CH,Cl, —=  CHCI

heat

CCl,

Dichloromethane Trichloromethane Tetrachloromethane
(Methyvlene chlonde) (Chloroform) (Carbon tetrachlornde)
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Synthesis of Alkanes

1. Hydrogenation of Unsaturated Hydrocarbons

R R H H
H.E " 2 H_;__. L
R=CSC-f ——a= C=C | —= R-C-C-R
PdC |y y | Pd-C |!| "
'y
(alkyne) o<l | (alkene) o) T (alkane) i<
NCER (M

2. Reduction of alkyl halides

CHyCHsBr _Z"MCL chcH, + Her

E;HSGHEHT + HE M_ EH1|::H-;!_ + HB

CHsCHBr + 2HI _B2dF _ cHcH, + HBr + 1
150°0

H.0
CHACHzBr + Mg 90 o GHyGH Mgar e CH4CHy + Mg(OH)3
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Reactions of Alkanes

3. Wurtz reaction

CHACHBr + Na +BrCH,CHg S — = CH3CH,CH,CH, + 2NaBr

4. Corey—House synthesis

® O
R-X + 2Li —— RLi + Li X

) =
2RLi + Cul ——= Li [R-Cu-R] + Lil

Li [R-Cu-R] + R-X ——= R -R' + RCu + LiX
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Thanks

Time for questions
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