
 Alkanes Acyclic hydrocarbonswhichhave ageneral formula CnHana
Each carbon is sp hybridization Yg bonds
physical properties
D Alkanes are insoluble inH2o due to the absence ofhydrogen
SondingwithH2omolecules hydrocarbones are nonpolarmolecule toÉ'd
note Alkanes are soluble in non polar solvents

2 Boilingpoints BP In generalalkaneshavelow b P since inter
molecularforce among alkanemolecule is Van derWaalsta wed force
However as molar masses ofalkanes increases p b p increases

Los increases in moleculesyo
g p pavander wads

4262b ppg

weakbonds I t t t t tp

Foridentical molar masses as sy
gienli.in mgegeshate ne

it i p same number of carbons we

368 282 102 must see thebranchesandwhich
symmetrical symmetrical has less branches high b p

Nomenclatureof Alkanes
Ia system and common names are used

IUPAC Rules First for continouschain unbranded alkanes
CHy methane

Pentane sit
I heptane C it

CHCH ethane C H
butane CyHi

octane 8His

propane 348 hexane Colty nonane CqH2o
decane lo 22



second Forbranched alkanes
Dlocatethe longest continous carbon chain to determinetheparent name
2 Numberthechainfrom theend nearer to the first substituent
Determine thepositionofeach substituent on the longest carbon chain
If 2 or more identical substituents are present use the prefixes

difor 2 tryfor3 tetra for4
5 Writefubstituents first thenparent name

Coonbased on alphabetical order
asubstituentIT

c
c
c
c
c yea

continouschain
parentname ispentane

Namingof substituents

CHz methyl F fluoro
Cl chloro
Br Bromo

347
CyHq

see the
example

CHz cHz Hz propyl Hz H CH isopropyl AboutGHz
CH3CHacHacHam butyl HzCHcHzcH3 see butyl About

Cult
ICI cham isobutyl Hz É'm tert butylHzC

Hz
Example of alkanes naming

o n a L methythegge o y 2,3 dimethylhexane
position

y
i 3,3 dimethylhexane o o a Y isopropyldecane

g

t
Y propyldecane 2 n o 2,5 dimethylhexane

LogthereismorethanonelongcchainbutallarewCHzcHzcH F equalinnumberofsubstituent



3 2 2,2 dimethylpropane
s 2 5ethyl 2 methylheptane

GAccording to Alphabet
2 Y chloro 2 methylhexane

Importantnotes
100 If youhave2equal longofcarbon chain select one with themost

Ibranches

I
2 Substituents I substituent X

If branching occurs at equidistant number the chainfrom the

endaccording to the alphabetical order of substituents

s fromright 315
lift 3,5 euidistenI

EthylEny
V in this

alphabetical

What is thecorrect numbering in themolecule

Cl CH3 fromright 212,7 X
Justcompare thefirst digit in each

on
from left 16,6 I case 122 thenselect a lowerone

Don'tdo a summation How

Prefixes di tri tetra see tert are at included in Comparison of
thealphabeticalorderof substituents Bd iso is included
IX Examples F I fluoro 6,6 dimethylheptane

C C C C CÉ C 6,6 Dimethyl I fluoroheptane X

2
s

o Y Isopropyl
5
mythylnonane y5 methyl Y isopropylnonane

Br
5 Bromo 2,2 dimethylhexane choosethe
2 Bromo 5,5 dimethylhexane

Fromright 22,52amwewit

left 2,515 lowernumbe
t No equidistant



Common names writeorganic part first
IUPAC Common

CH3CHE Iodoethane Ethyl iodide

s a Br 2 Bromopropane Isopropyl bromide

3
2

y 2 chlorobutane see butyl chloride
Cl

Br 2 Bromo 2methylpropane tert butyl bromide

CH3F Fluoromethane methyl fluoride

Drawing of molecules start drawing ofparent name then

number the chain from anyend andfinally draw substituents
a 2,2 dibromo 3 methyloctane

s o o

b n hexane
Gnormal nobranching

IBI
oh

c Isobutyl at y cham d propyl CHzcH2cHzmn
CHI H CH3

e Isoheptane first draw iso H d
c

thendraw 4 carbon atoms

7 3 4lo common
II opts t 2 methylhexane IPACH3

f Isobutane HEE ctb
CH Hyon

4 3 1

butyl mm

Classification of carbon atoms
o
20 30 yo note that the Hatom's

Primary secondary tertiary quaternary
HOW

classification is the same

É I Oi 0 as thecarbon itrelates
200 020 with



Cycloalkanes They are cyclichydrocarbonswith a generalformulaCnttan

Examples
GHG Cults sit con so Themoststable

theleaststrainedTheleast
stable themoststrained to Theactualangle is 109.50 like in

lo farawayfrom the Sp angle Sp 109.50 most stable

Naming of Cycloalkanes
Presence of 1 substituent noneed for numbering

EmmaHiu
Tnt EthylCyclopentane
Iammeeifitwas
n

chlorocyclohexane

methylcyclopropane isopropylcyclohexane

Presence of 2 substituents
a Give no i for carbon in thecyclic that has a substituent based on

alphabetical order
b Give the secondsubstituents a tower number

wtf c1 3 1 Ethyl 2 methylCyclopentane
g

1 chloro 3 methylCyclohexane
Br

s y 1 Bromo l methylCyclobutane

Conformation of alkanes and Cycloalkanes
H

First Alkane J A carbonbutthe I Asecondone

Fic citi sienna
m

iste.seh.ewinn HIIMJ H
Ethane Newmanprojection



no forsinal strain
between thesetwo

we t Efotation around fbgt.gg
structures isconformer

rotate f bondd or cghfy1thesecond t
equilibrium

eclipse
t any

carbon

conformer e
conformer s ble

staggered

a.m sn

s

Formula
with same arrangements ofatoms notconstitutional isomers they are
obtainedbyinterconvertiblerotationaround g bond singlebond
Eclipsed conformers are less stable than staggered since there is

a torsinal strain in the eclipsed
Example2 Draw the most stable conformer of 1,2 Dibromoethane
H2Br CH Br 8D Br

p
sterichindrance Br bigsize

H H
or

I smallsize

Br H
less stable more stable

Example3 Draw the least stable conformer

BIBISBigtee lessstable BYs Bimansifize morestable

H HH H HH

General Examples

2
3

o Br 1
2 34 6 8 to

3Bromo l cyclobutybutane
ai M

3 Cyclopropyhexane 5 Ébutydeaned
we can name it by
A tert butyl B 1,1 dimethylethyl

jiffy
butyl 2methyl

5 see butyldecane

5 Isobutyldecani to see butyl l methylpropyl



example about conformers Try butane IfÉÉgt
µ
CH3

H CH3

city

staggered
H H to it a a eclipsed

ConformationofCyclohexane It has noanglestrain bondangle109.50

Twoconformational structuresadrePresent

g me

Themost
stable

noanglestrain
boat
lessstable

chair
morestable

If ringflips

th tin

In chair conformation each

carbonhas 1 axialbond t on the
plane

bond becoinsequatorialbond
andeach g bond becomes an

4 bond and I equatorial bond intheplane

Examples
ax ax

eq
e

a
ea

axe't ax get
a ax

eqea an e

eqany equilibriumarrow
axeq

ax eqax ax
ax

eq
e

ax eaeq

eq an ee
a ve notesthatthe blueaxialbondin thefirst

ax structureflips so it becomes blue eq
conformational isomers bond in thesecondstructure and this

As well happens in red eqbond

Do aring flip for
chooseanycarbon

Chlorocyclohexane

at note you can

Crea ax c toput the I on



b ax CH Hz ax

CH flip a Egee
a of dreg

itdoesn'tmatterwhich carbonsyouchoose as1 ghloro Y methylcyclohexane
longas therelationship between thetwocarbons
is 1 4

Draw themost stable chair conformationof BromoCyclohexane
Bryan notes eq is more stable than ax

Doesn'tmatterwhichcarbonyouchoose
e x Doesn'tmatterwhich hair youchoose

Equatorialbond is more stable than an axial bond and large groups atoms

preferleg diggeripodic tablethe I

Drawtheleast stable chair conformation of 1 Bromo 3 ethylcyclohexane
245 Braax

youcan selectany chair structureeat
any two carbons 1 3

Draw themost stable chair conformation of I tert butyl l methylCyclohexane
ax CHs

eq becaus tert butyl is largerthan methyl so tertbutyl
prefertobe q a more stable

to ifyouneedtheleaststable justmakethemethyl eg
Thereasonaboutwhy largegroupsprefer to beleg andits more stable is
1,3 Diaxial repulsion um

repulsion axis

andthisdoesn'thappen in a

equatorial bonds No relation

It
between updownFinally cis trans concept and tea ax

2substituents are UP UP I while 4pmdown transforEITdowd
Oup Oup

down 0 Odown



Example 1 Draw Cis l Bromo 3 chlorocyclohexane in chair conformation

d up Br
up

Bothstructures At B
istruebut ifwe weredowns Br

down askedaboutstability B is

By more stable eq

Example 2 Draw themost stable conformeroffOUP trans 1,4 dimethylcyclohexane

LP Odown

transbut lessstable x tomoststable

Example 3 Draw themost stable conformerofcis I tert butyl ymethyl
cyclohexane

down

rememberthatlargegroup tert butyl

preferto be eq tobe more stable
CH3 down

Cis trans isomerism in Cycloalkanes
1 If a cyclichas 2 substituents notbor3 and these 2substituents are not
located at same carbon we should use the term of Cis trans
Cis Same side up up or down down

trans opposite side up down
Include cis trans in the namingofthemolecule
Assign thefollowing as cis trans or none
up C

FUP Braup
Br down

Cis 1,2 dichlorocyclopropane trans 1,2 diBromoCyclobutane

S J chloro 3 methycyclopentane
3sub

sameE bsub

notrans cisCl



5 The relationship between
cha cha

geometric isomers g

isomers can't be

generatedby rotation
Cis Transat

Cis trans isomerism

around G bond
6 Theyhavedifferentphysicalproperties boilingpoints meltingpoints

and can be separatedusing physicalmethods such as distillation
Name thefollowing molecules

OUP

q
trans I ethyl 3 methylcyclohexane

app
Cis 1 Bromo 2 isopropylCyclopentane

Summaryof Isomerism
I Isomers samemolecularformula

stereoisomersstructuralisomers Colsamearrangmtentconstitutionalism
ofatoms

Tix
Conformers cis trans

rotationaround F bond geometric
examples eclipsed staggered

Configration
ringflipsofcyclohexane

Note You can'tfind a relationshipbetween cis transand conformers at
the same time

havethemolecularformula

a

Aretheyisomers yes
Aretheyhavethe same arrangementofatoms no
structural isomers constitutional



2 Br H HH

HH no

Aretheyisomers ng
H H Cl

3
Br

Ck
p

Cis transisomers
geometric

CH

down

y d
CH3

a
down

Conformers

down
t doin ring flips

Br
Conformers ringflipsBr

CH

constitutional isomers
CH CH

CoHey CGHly

Rotation
H

HH
Conformers

ol CH a HOCH
staggered staggered

at the same arrangementof atoms
at not fis trans because there is 1 sub

methylcyclohexane methylcyclohexane'tconformers even if the chairisn't
invertedwe cansayPTH

cats cheap cis trans thatthis isningfpYp
chadown
any

carbon 5carbon

H H
C A atomH CH

not isomers differentmolecularformula
HsCH H CH CH H



Example Draw CsHyo that can show cis trans isomerism

cis trans

Example Draw sitio that containsonly secondary carbons

Reactions of Alkanes

Combustion of hydrocarbons alkene
alkyne

sp
Coz Hao yea

alkane

exothermic

Radical substitution reaction

oddnumber ofelectrons it is very reactive

examples Br EH

Hy 42 the CHad Hd
BroHzCH3 is

monochlorination

CH3CH3 Bra CH3CH2BrtHBr
bromination

alsopossible

Howmany products whould you prepared upon monobromination of

Hy I I CH3Br

Hz CH I 1 CH3CH2Br

I 2 CH3CH2CH Brt CH3EICH
1 constitutional isomers 1



I I product
Br

BY 2products
Br

I 1 product

Different environment of H will producedifferentproducts
structural isomers
Mechanism of reaction
CHy to a hr CH Cl Hcl

step 1 Initiating step production of radical

d fit hr 2c clici
lowamount of da is consumed

step 2 chain propagating step

a El H it H d t.ch
It

b YIH t d d Éffc a whenmeets
with another
radicalstep3

our product happens

Radical isconsumed in reactant andanotherradical is produced
in product step2 will be repeated togetmore

step 3 S chain Terminating step

El til d d TaxRadical is consumed and radical
CH EH Hz CH is producjd
CM C I CHz d



General Notes Regarding chapter 2

Radical Substitution Reaction
Hy Cla cHad this consider

excess cH2
city disadvantage

Mixtureof products is obtained
Howmany products could be obtained upon monobromination reaction of
CH3

By
h

Draw an alkane that may produced in
the termination step for the reaction

Bra CH CH BY CH3CH Brt HBrhr
answer butane

In Combustion Reaction

Git
Hid

O

wa
H É HH C H H É O H

We Yi
Themost
oxidized form

standsfor
EE TCH Ha NÉ ÉH3 I pr 4ÉH3CHCH3

TheEndofchapter2
Doneby SultanGhaith


