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Saturated Hydrocarbons

Structural Isomerism | ~3 ¢ derbe aéy 1. Alkanes
Guils (2 bty o

S 2 L LS| B
 Isomers are different compounds with identical molecular formulas.

The phenomenon is called isomerism.
o Structural or constitutional isomers are isomers which différ in the sequence of @toms

bonded to each other.

o Examples:
» Butanes, C,H,. » Pentanes, C:H,,.
H CH CH
H H H H H H-C—H H Hy H [0 Hy [
o | I | H3C—C—C—CH;CH; H;C—C—C—-CH; H;C—C-CHj
HOECmEH KGO : '
CH
H H H H H H H
HoH oo n-Pentane Isopentane Neopentane

Z_ydv'l:é misS 4,/;16. camMon Names.
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Saturated Hydrocarbons
1. Alkanes

Classes of Carbons and Hydrogen

o A primary (1°) carbon is one that is bonded to only_
b/ o Asecondary (2°) carbon is one that is bonded t_

§o A tertiary (3°) carbon is one that is bonded to_

1° Hydrogen atoms alzo L curber
, l
Y
i
HyC—CH—CH,—CH,

(¢ Cﬁ‘:’%) 3° Hydrogen atom—+ (i 2° Hydrogen atoms ( seconduy. carbm)
Coroc

0 Hidmiens are also referred to as 1°, 2°, or 3°(aceording to the type of carbon they are)
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Saturated Hydrocarbons

Alkyl Groups 1. Alkanes

A home — H

o An alkyl group is an alkane from which a

hydrogen has been removed.
o General formulalC.H, ,..|~» o @(Kg( @C” H@

o Alky group is represented by R.

o Nomenclature of alkyl groups by

replacing the suffix — ane of the parent alkane by —y/.
i.e. Alkapie —ane + vyl = Alky!

o Examples:
»> Methane _ H
I Removal of any one H !
H-C—H = H-c—  ©Or CHas-
1 |
H H
Methane Methll/

CH,- (Methane —ane + yl) = methyl
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Saturated Hydrocarbons

Alkyl Groups
» Ethane H H H H
! | Removal of any one H ! !
H-C—C—H —~ H-C—C—
H H H H
Ethane Ethyl
CH,CH,- (Ethane — ane + yl) = ethyl
» Propane
'._I 'TI ITI Removal of any one H ITI ITI ITI
H-C—C—C-H Y~ > H-C-C—C—
H H H H H H
Propane n-Propyl
HH ITI Removal of any one H '._I 'TI ITI
H-C—C—C-H = H-C-C—C-H
H H H Ho A
Propane Isopropyl
Propane — ane + yl = n-propyl or isopropy!

1. Alkanes

or CH3CH2—

or CH3CH2CH2-

or Cchl:HCH3



Saturated Hydrocarbons

1. Alkanes
Alkyl Groups
>
Butane 'TI ITI 'TI lTI Removal of any one H I-_I ITI lTI lTI
H-C—C-C—C—H Y = H-C—C—C—C— Or CH3CH,CH,CH,-
H HH H H HH H
Butane Butyl
'TI II_I 'TI ITI Removal of an oneH H ITI ITI ITI
H-C—C—C—C—H y c: C—C—C—H or CH3CH,CHCH;
H OH H H H H < H |
Butane EC-Butyl
H H
H H_CI:_H II_I Removal of any one H ITI H_C':_H ITI C|3H3
H-C—C——C—H yone  y—-¢—C——C— Or H3C-C—CH,—
| | 1 | 1 1
H H H H H H
Isobutane Isobuty!l
H H
I-_I H_(I:_H ITI Removal of an oneH ITI H_CI:_H ITI (|3H3
H-C—C——C—H 4 —~C——C——C—H OF HyC-C—CHg
| | 1 1
H
H H H H angved , H il
Isobutane Prom ,?C < tert-butyl or t-butyl 10
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Saturated Hydrocarbons

1. Alkanes
Alkyl Groups
Alkane Alkyl Group Abbreviation
CH3—H CH3_
becomes Me—
Methane Methyl
CH,CH,—H CH3CH,—
becomes Et—
Ethane Ethyl
CH,;CH,CH,—H CH,CH,CH,—
becomes Pr—
Propane Propyl
CH,CH,CH,CH,—H CH,CH,CH,CH,—
becomes Bu—

Butane

Butyl



Nomenclature

Saturated Hydrocarbons
o> LewJ] 1. Alkanes

o Most organic compounds are known by two or more names:

éf@ > The older Unsystematic names, (Common names).

<-W@ » The [UPAC names.

A o A
o h 4y I

L/oj International Union of Pure & Applied Chemistry s, o gl

ok

55 s \ it 520
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Saturated Hydrocarbons
1. Alkanes

Nomenclature

- c— ) b o z
c/('f)s—’//—“‘_).a.i1d-—us\)?—ﬂ-ﬂ Gs>a3— Mé,s-'p'l

4—(

The IUPAC Rules oo called paid chacy

1) Select the parent structure .
the longest continuous chain 2

H, H Ho H H H>
HsC—C—C—C—CHg H3C—gC—3C—C—CHj
GH: CH;

CH, not CH:

CHa Hy
Ethyl hexane Propy| pentane

O,K’UL..,LQ ‘)""?‘ ﬁj C_DJJ-J-‘ e
Wdaas 2 : . : :
The longest continuous chain is not necessarily straight.
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Saturated Hydrocarbons

1. Alkanes

Nomenclature

The IUPAC Rules

: . ‘ ‘};)7l F2 Y ’ : -~ S .
2) Number the carbons in the parent chain A B8l s e 15 5 G o

1 2 3 6 5 4
H, H H> H, H Ho
HsC—C—C—C—CHgs H3C—C—C—C—CHs
4(|:H2 n_ot 3CI:H2
SCI:HZ ZCI:HZ
6CH3 1CH3

3-Ethyl hexane 4—EtX1exane

14
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Nomenclature

The IUPAC Rules

2) Number the carbons in the parent chain

Substituent

7 6 5 4 3 é
CH3CHoCH,CH,CHCHs
2CH,

|
1CH,

3-Methylheptane

Saturated Hydrocarbons

1. Alkanes

6 5 4 3 21
CH3CH2CH2CH2(|:HCH3

CHz3*€ Substituent

2-Methylhexane



Saturated Hydrocarbons

1. Alkanes
Nomenclature

The IUPAC Rules
To name the compound,;

1) The position of the substituent on the parent carbon
chain by a number.

2) The number is followed by a hyphen (-).

3) The combined name of the substituent (ethyl).

4) The parent carbon chain (hexane)

3 - Ethyl hexane

16



Saturated Hydrocarbons

1. Alkanes

Nomenclature

The IUPAC Rules

3) If the same alkyl substituent occurs more than once on the parent carbon chain,

9%
the prefixes di-, tri-, tetra-, penta-, and so on

are used to indicate two, three, four, five, and so on. 5:Cmme
befweer  pumbess
H 3
s oH 32 7 .
H3C_C_C_(I:_1CH3 J Qﬁ{/ num
CHs H3 s

2,2,4- Tri methyl pentane

R .
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Nomenclature

The IUPAC Rules

CH; CHs

2,3-Dimethylbutane

T
CH3(,3HCH(|3HCH3
CH; CHa,

2,3,4-Trimethylpentane

Saturated Hydrocarbons
1. Alkanes

o
CHyCCHCCHg
CH; CHj

2,2,4,4-Tetramethylpentane



Saturated Hydrocarbons

1. Alkanes

Nomenclature

The IUPAC Rules
4) If different alkyl substituents are attached on the parent carbon chain,

they are named in order of_ L= Y S s

R o 7
-——8——7H26—H25H——4r(r:—|_!33£.:—.|_—.|.22————1————
. HsC—C ~C ~C——C——C—CH,-CHjy, .
. CHy! ' CHg! 4- methy
S S ' 5- propyl
|

______

3,3-Diethyl -4-methyl -5-propyl octane
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Saturated Hydrocarbons

1. Alkanes
Nomenclature

The IUPAC Rules

Note that each substituent is given a number (€orresponding to its location on the longest

chain. The substituent groups are listed @lphabétically)

CHaCH~—CH,— CHCH,CHg
CHg CH,
CHg

4-Ethyl-2-methylhexane

5) When two substituent are present on the same carbon, US€ the humber twice)

CHj
. ¥
| N
B
-

CH,

CH, \

3-Ethyl-3-methylhexane & 20
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Nomenclature

The IUPAC Rules

Saturated Hydrocarbons

1. Alkanes

6) When two chains of equal length compete for selection as the parent chain,

choose the chain with the—

7 6 5 4 3 2 1
CH3CH2_(|:H_ (I:H_(l:H_CI:H_CH3
CH, (|3H2 CH, CH,

P
CH,

2,3,5-Trimethyl-4M}propylheptane
€ s Shn A Lo~ <J ‘} min 2 a1 e 3r0Cor' 3
bunching &' dJ st 1 25s
@ 0| oo sub
O | o Tt

) y
Y s gs syt |

21
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Saturated Hydrocarbons
1. Alkanes

Nomenclature

The IUPAC Rules

7) If substituents other than alky groups are also presents on the parent carbon chain;

all substituents are named_

T Y e R B
S eoth sl WIS~

-----------------------

-----------

-----------

'_-!3_r_ _bromo
1 dodo
Br
Hic—4E8 3¢ 28 —ch, 2-chloro
ST yoromo

3-bromo -2-chloro -4-methyl pentane 22
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C & Y 60 L ls s Lly SO L
S s B /cl ) e = ¥

z

. c
1 & Cl
plim arf- berkiary carbow
carbon
s {S_JJ\
Tl Ty (00 4S DN

: §L(J shde

Br

23
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A~

1-Chloro-3-methyl-butane

2,3-Dimethyl-hexane #3: Please note: Alphabetic order of prefixes ignored while
#3: Please note: Alphabetic order of selecting parent chain
prefixes ignored while selecting parent
chain
Br
Cl

3-Chloro-4-isopropyl-2,5-dimethyl-hexane
#3: Please note: Alphabetic order of prefixes ignored while

2-Bromo-4-ethyl-3,5-dimethyl-heptane selecting parent chain



Saturated Hydrocarbons

Sources of Alkanes 1. Alkanes

O The_of alkanes are petroleum and natural gas.
—constitute the chief sources of » <., .,

77:.’:)-_*-)’,)%4-

< ))’l)"-,'_"

- Alkanes up to 40 Carbons ~ = -

LR on Aromatic

o (O Alicyclic (Cyclic aliphatic hydrocarbons)
- Heterocyclic

25
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Sources of Alkanes

Petroleum Refining

Saturated Hydrocarbons
1. Alkanes

M 46 én le 2

Some components of refined petroleum eoord

VPO i soiing range (0

Gas

Petroleum ether

Naphtha
Gasoline
Kerosine

Gas oil

Lubricating oil, @sphalk,

petroleum coke and

Below 20
20 -60

60 —100
40 - 200
175 — 325
300 -500
Above 400

Cl1-C4
C5-C6
Cce—-C7
C5-C10
C11-C18
C15-C40
C15-C40

26
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Saturated Hydrocarbons

1. Alkanes

Physical Properties

Physical Properties of Alkanes, Alkenes and Alkynes

Those properties that can be observed without the compound undergoing a chemical reaction.

2 Lo\ ofs L
A. Physical States jf e

C1(C2) to C4 are gases, & ***
C5toCl7 areliquids, = J*'>

C18 and larger alkanes are wax —like solids.» = 2!

& MN\s -

B. Solubility %= T @Ol G en S,

o Alkanes, Alkenes and Alkynes are_

o Their solubility “ Like dissolve like”
o Alkanes, Alkenes and Alkynes are soluble in the nonpolar solvents;
carbon tetrachloride, CCl, and benzene, Loohl 9 4

o Alkanes, Alkenes and Alkynes are insoluble in polar solvents like water. .
—
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