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and can be
subdivided into the following three groups: the linear straight-
chainalkanes, branched alkanes, and cycloalkanes. Alkanes are also

saturated hydrocarbons

N ‘
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Molecular Melting Point | Boiling Point DenSIty Physical State
Name (°C) (°C) 20°C) (at 20°C)

methane CH, -182 0.668 g/L gas
ethane CoHs -183 -89 1265 g/L gas
propane CsHg -190 42 1867 g/L gas
butane CiHg -138 -1 2493 gl gas
pentane  CsHy, -130 36 0.626 g/mL liquid
hexane CeHis -95 69 0.659 g/mL liquid
octane CsHig -5/ 125 0.703 g/mL liquid
decane CioHa =30 174 0.730 g/mL liquid
IUPAC Rules

& Rule 1:Find the longest continuous chain of carbon atoms, and use
the name of this chain as the base name of the compound.

& Rule 2:Number the longest chain, beginning with the end of the
chain nearest a substituent.

# Rule 3:Name the groups attached to the longest chain as alkyl
groups. Give the location of each alkyl group by the number of the
main-chain carbon atom to which it is attached.

& Write the alkyl groups in alphabetical order regardless of their
position on the chain.

Sub-rules for IUPAC nomenclature

1. If there are two or more longest chains of equal length:

Choose the one having the largest number of substituents.

Choose the one having the simples substituents.
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2. If both ends of the root chain have equidistant substituents.
Begin numbering at the end nearest a third substituent, if one is

present.

Begin numbering at the end nearest the first cited group

For example :-
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Nomenclature of Halogen Compounds

(|:H3 ?I’ IBI' (in3
CH3CHCH,CHCHCH,CH CH3CHCH,CHCHCH,CH
13232|456273 13232|456273

CHs CH3
5-Bromo-2,4-dimethylheptane 2-Bromo-4,5-dimethylheptane
GHs B CH, Br
1 I
CH;CHCH,CH,CH,CHCH,CH,>CH
gH3(5:H%H2%H2gH(1:H3 35y 2y 2 e P22
2-Bromo-5-methylhexane 6-bromo-2-methylnonane
¢l
CH;CHCH,CHj;
1 2 3 4

2-chlorobutane

s
CH;CHCH,CH->CH;
common name: isohexane
systematic name: 2-methylpentane
(I‘H; (l‘H; (lng(‘H;
(‘H;(l‘(‘Hz(‘H(‘H; CHyCH,;CHCHCH,CHCH,CH,4
|

CH.‘ (‘H} CH\

2,2 A-trimethylpentane 6-ethyl-3,4-dimethyloctane
not not
2,4 A-trimethylpentane 3-ethyl-5,6-dimethyloctane
because 2 <4 because 4 <5
L . 5 O ) . 3 i 5 [
CH,CH:({H(‘H:(‘H;(‘H; CH,CH,CHCH,CH,CH;
:(l'HCH 3 CI‘H(‘H 3
1CH CH;
3-ethyl-2-methylhexane (two substituents) not
3-isopropylhexane (one substituent)
CH,
CH;, N 2, .3
CH-CH,~CH,

1 2 3 K
I>—CH2-CH,-CH,—CH,

Methyl cyclohexane 1-Cyclopropyl butanc ( 1-Methyl propyl) cyclobutane
or_sec-Butyl cyclobutane
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Cycloalkanes: CnH2n
H \/H
H
H H Sk Y e
i H 7 Y B A s
N H—C—C—t Ne il u—¢" TC—y H\C! \C,H
H_/\ M il 4 B\ [H Heb C|,H "\ / H
P v H—C—C—H H—C—C—H AN AL—Cx,
H H [l || H /\ H H™| | °H
H H H H H H H H
o or or or or
cyclopropane cyclobutane cyclopentane cyclohexane cycloheptane
C3Hy CHg CiHy, CeHyy CHy,

0 Xt IPawr Eacaan ke

CH>CHiS

J

Ehyl cyclohexane

e |f there are two or more substituents, number the main chain to

give all substituents the lowest possible number.

)]
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Lol
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M. F—ddirmeithwilowyclaobhhesxare

Ll T

L T

1. 2 ., —trirmr==thhwilcw««laahhexare

HaC
Cl
f Cl
chlorocyclopentane 1-chloro-2-methylcycdohexane

Br

Br
2.4-dibromo- 1-fluorocy cdohexane
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CH, C\Hg CH,
s S | Cl‘—C—CH_x
2 H H
mclhylcyclnpcmzmc tert-butylcycloheptane (1,2-dimethylpropyl)cyclohexane

© 200 Pewnan bacaon. m

Preparation of Alkanes
1. From Unsaturated Hydrocarbons (hydrogenation)
Unsaturated hydrocarbons (alkenes and alkynes) react with Hzin the
presence of finely divided catalysts such as platinum, palladium or

nickel to form alkanes. This process is called hydrogenation.

reneral Reacrion

N | |
'CI' H Pr. Pd, or Ni —'C.I'—H 'F o Pt.Pd. oo ™Ni H—C—H
.l: H solvent —C—H Al T solvent, H—é—H
A pressure | | pressure |
Alkene Alkane Alkyne Alkane
Specific Examples
—_— — i .
CH,CH=—CH H—H - : R
3 2 3 C.H-OH C chl-H (I:H‘
(25 °C, 50 atm) H H
propene propane
CH, CH,
H.,C {lf = CH E Ni H.C {IZ CH
: — 4t v o HTH C,H-OH 3 2
(25 °C, 50 atm)
2-Methylpropene Isoburane

+ Ha Wi
- CsHsOH

25 °C, 50 amm
Cyclohexene : ) Cyclohexane
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2. From alkyl Halides
A. Reduction of alkyl halides

reneral Reacrion

R—XN + & + HNX E—H +  ZEna
or* B—X Zn, HX R—E
(—Zn3,)
Specific Examples
- - - HEx - -
2 CH;CH . CHCH, 241- 2 CH;CH,CHCH; -+ ZnBr,
n |
]Eh' H
sec-Butvl bromide Butane
(2-bromobutane)
CHs CH s
| HBr
2 CH3;CHCH,CH->—Br T 2 CH;CHCH-CH-—H ~+ ZnBr,
Isopentv]l bromide Isopentane
(1-bromo-3-methylbutane) (Z-methvibutane)

B. Hydrolysis of Grignard Reagent

o Grignard reagent is an alkyl magnesium halide compound, R
Mg-X

o The Grignard reagent is formed when a solution of an Alkyl

Halide (R-X) is allowed to stand over a metallic magnesium in

the presence of dry ether .

o Then Grignard reagent react with water or alcohol to form

alkane.
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Ly _Ms A
R—C—X ——= R— —Mg—}(

| ether |

an al]u_,rl halide a Gr‘ignartl reageni

R—é—Mg—X — - R—é—l—] + MgOH)X

| HO

alkane

CHiCHBI 4 pgt —L il o CHyCH,MgBr
Grignard reagent

+
H,0
CHaCH Mg > CHiCH; +  mgoHRe:

C. Wurtz Reaction

This is the reaction of two alkyl halides (R-X) with metallic sodium
to give symmetrical alkanes.

The wurtz reaction is a poor method for the preparation of
unsymmetrical alkanes.

2R—&I—x _Na R—(H-R + 2NaX

a symmetrical
alkane

CH=Br + Na + Br = CH, %= CH(CH, + 2Nab
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Problem

Give the structures of:

4-isopropyloctane

5-t-butyldecane
2,3-dimethyl-5-propyldecane

3,4,5triethyloctane

Use the IUPAC rules to name the following structures.

a. cIH3 C|H3 b. C|H3 CIH3 C. c[H3
CH,CHCH,CHCH,CH; CH;%CHZCHCHg cl:H2 C'H3 clH3
CH, CH,CHCH,CH,CHCH,CHCH;

-Give a systematic (IUPAC) name for the following compound.

A [CH;:,}E CHCHCH

IZ'_IJIlz(_"ll;-:
B. CH3zCH2CH2CH — CH (CHa ),

¢ (C'Ha)g
¢ CH3CH20HGHCH;
CH (CHgz),

11
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Use IUPAC rules to name the following structures.
a. b. C. CH,CH;

CH
(Y™ |

Challenge Draw the structures of the following cycloalkanes.
a. 1-ethyl-3-propylcyclopentane
b. 1,22 4-tetramethylcyclohexane

CH; CH,CH;
CHsCH,

Use the iupac rules to name the following structure

OCHQCH; UCH;CHJC%CH:CH;
CH
CHyCH
CH; b\

CH,CH,CH, CH, CH
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