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2.12.1
Classes of HydrocarbonsClasses of Hydrocarbons



HydrocarbonsHydrocarbonsHydrocarbons

AromaticAromaticAromaticAliphaticAliphaticAliphatic



HydrocarbonsHydrocarbonsHydrocarbons

AromaticAromaticAromaticAliphaticAliphaticAliphatic

AlkanesAlkanesAlkanes AlkynesAlkynesAlkynesAlkenesAlkenesAlkenes



HydrocarbonsHydrocarbonsHydrocarbons

AliphaticAliphaticAliphatic

AlkanesAlkanesAlkanes

Alkanes are Alkanes are 
hydrocarbons in which hydrocarbons in which 
all of the bonds are all of the bonds are 
singlesingle bonds.bonds.

CC CCHH HH

HH HH

HH HH



HydrocarbonsHydrocarbonsHydrocarbons

AliphaticAliphaticAliphatic

AlkenesAlkenesAlkenes

Alkenes are Alkenes are 
hydrocarbons that hydrocarbons that 
contain a carboncontain a carbon--
carbon carbon doubledouble bond.bond.

CC CC

HH HH

HH HH



HydrocarbonsHydrocarbonsHydrocarbons

AliphaticAliphaticAliphatic

AlkynesAlkynesAlkynes

Alkynes are Alkynes are 
hydrocarbons that hydrocarbons that 
contain a carboncontain a carbon--
carbon carbon tripletriple bond.bond.

HCHC CHCH



HydrocarbonsHydrocarbonsHydrocarbons

AromaticAromaticAromatic

The most common The most common 
aromatic hydrocarbons aromatic hydrocarbons 
are those that contain are those that contain 
a benzene ring.a benzene ring.
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2.22.2
Reactive Sites in HydrocarbonsReactive Sites in Hydrocarbons



a structural unit in a molecule responsible for itsa structural unit in a molecule responsible for its
characteristic behavior under a particular set ofcharacteristic behavior under a particular set of
reaction conditionsreaction conditions

Functional GroupFunctional Group



functional group is a hydrogenfunctional group is a hydrogen

reaction that takes place is substitutionreaction that takes place is substitution

one of the hydrogens is replacedone of the hydrogens is replaced
by some other atom or groupby some other atom or group

RR——HH RR——XX

AlkanesAlkanes



functional group is a hydrogenfunctional group is a hydrogen

reaction that takes place is substitutionreaction that takes place is substitution

one of the hydrogens is replacedone of the hydrogens is replaced
by some other atom or groupby some other atom or group

RR——HH RR——XX

+  +  ClCl22CC CCHH HH

HH HH

HH HH

+  +  HHClClCC CCHH ClCl

HH HH

HH HH

AlkanesAlkanes



alkanesalkanes RHRH

alkenesalkenes double bonddouble bond

alkynesalkynes triple bondtriple bond

arenesarenes ArHArH

Functional Groups in HydrocarbonsFunctional Groups in Hydrocarbons



2.32.3
The Key Functional GroupsThe Key Functional Groups



AlcoholsAlcohols ROHROH

Alkyl halidesAlkyl halides RX (X = F, Cl, Br, I)RX (X = F, Cl, Br, I)

AminesAmines primary amine:  RNHprimary amine:  RNH22

secondary amine: Rsecondary amine: R22NHNH

tertiary amine: Rtertiary amine: R33NN

Families of organic compoundsFamilies of organic compounds
and their functional groupsand their functional groups



EthersEthers ROR'ROR'

NitrilesNitriles RCRC

NitroalkanesNitroalkanes RNORNO22

ThiolsThiols RSHRSH

EpoxidesEpoxides CC CC

OO

NN

Families of organic compoundsFamilies of organic compounds
and their functional groupsand their functional groups



OO

CC

Carbonyl groupCarbonyl group

OO

CC

Acyl groupAcyl group

RR

Many classes of organic compounds contain Many classes of organic compounds contain 
a carbonyl groupa carbonyl group
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Carbonyl groupCarbonyl group

OO

CC

AldehydeAldehyde

RR HH

Many classes of organic compounds contain Many classes of organic compounds contain 
a carbonyl groupa carbonyl group



OO

CC

Carbonyl groupCarbonyl group

OO

CC

KetoneKetone

RR R'R'

Many classes of organic compounds contain Many classes of organic compounds contain 
a carbonyl groupa carbonyl group



OO

CC

Carbonyl groupCarbonyl group

OO

CC

Carboxylic acidCarboxylic acid

RR OHOH

Many classes of organic compounds contain Many classes of organic compounds contain 
a carbonyl groupa carbonyl group



OO

CC

Carbonyl groupCarbonyl group

OO

CC

EsterEster

RR OR'OR'

Many classes of organic compounds contain Many classes of organic compounds contain 
a carbonyl groupa carbonyl group



OO

CC

Carbonyl groupCarbonyl group

OO

CC

AmideAmide

RR NHNH22

Many classes of organic compounds contain Many classes of organic compounds contain 
a carbonyl groupa carbonyl group



CCnnHH22nn+2+2

2.42.4
Introduction to Alkanes:Introduction to Alkanes:

Methane, Ethane, and PropaneMethane, Ethane, and Propane



Methane (CHMethane (CH44)  )  CHCH44

Ethane (CEthane (C22HH66)) CHCH33CHCH33

Propane (CPropane (C33HH88)) CHCH33CHCH22CHCH33

bp bp --160°C160°C bp bp --89°C89°C bp bp --42°C42°C

The Simplest AlkanesThe Simplest Alkanes



CC44HH1010

2.52.5
Isomeric Alkanes:  The ButanesIsomeric Alkanes:  The Butanes



nn--ButaneButane CHCH33CHCH22CHCH22CHCH33

IsobutaneIsobutane (CH(CH33))33CHCH

bp bp --0.4°C0.4°C bp bp --10.2°C10.2°C



2.62.6
Higher nHigher n--AlkanesAlkanes



 

 

 

CHCH33CHCH22CHCH22CHCH22CHCH22CHCH33

nn--PentanePentane

nn--HexaneHexane

CHCH33CHCH22CHCH22CHCH22CHCH33

CHCH33CHCH22CHCH22CHCH22CHCH22CHCH22CHCH33

nn--HeptaneHeptane



2.72.7
The CThe C55HH1212 IsomersIsomers



 

nn--PentanePentane

CHCH33CHCH22CHCH22CHCH22CHCH33

IsopentaneIsopentane

(CH(CH33))22CHCHCHCH22CHCH33

 

NeopentaneNeopentane

(CH(CH33))44CC

 

CC55HH1212



How many isomers?How many isomers?

The number of isomeric alkanes increases as The number of isomeric alkanes increases as 
the number of carbons increase.the number of carbons increase.
There is no simple way to predict how many There is no simple way to predict how many 
isomers there are for a particular molecular isomers there are for a particular molecular 
formula.formula.



Table 2.3 Table 2.3 
Number of Constitutionally Isomeric AlkanesNumber of Constitutionally Isomeric Alkanes

CHCH44 11
CC22HH66 11
CC33HH88 11
CC44HH1010 22
CC55HH1212 33
CC66HH1414 55
CC77HH1616 99



Table 2.3 Table 2.3 
Number of Constitutionally Isomeric AlkanesNumber of Constitutionally Isomeric Alkanes

CHCH44 11 CC88HH1818 1818
CC22HH66 11 CC99HH2020 3535
CC33HH88 11 CC1010HH2222 7575
CC44HH1010 22 CC1515HH3232 4,3474,347
CC55HH1212 33 CC2020HH4242 366,319366,319
CC66HH1414 55 CC4040HH8282 62,491,178,805,83162,491,178,805,831
CC77HH1616 99


