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The family of Hydrocarbons' is the simplest family of organic

»

compounds, containing only hydrogen and carbon atoms
cules, insoluble in water and

»
-

Hydrocarbons are non-polar mole

soluble in non-polar solvents

+ Hydrocarbons have low melting and boiling points.

There are four basic types of hydrocarbons:

~ Alkanes (C-C) ;
— Alkenes (C=C)
~ Alkynes (C=C) N Y .
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- Aromatic hydrocarbons ( ) IR 1 N
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Types of Hydrocarbodn
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Alkanes Alkenes i i Alkynes \ Aromatic
! (only C—C bonds) | (C=Cbond) | (C=C bond) i (contains benzene ring)
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; ) j \-.- I ”~
and nearest to a substituent: Y \ T -
it (prefixes) ' = AS :
o i O 324

3. Name each subshitue
4. Begin the name with the lmmt)(r of numbvr% of carbon aloms to

hstituent IS bonded : ,
! ‘ s . ' Sy P

which each su
nt, list them alphabencany

5. When two or more sybstituents are prese

~ Carbon Groups (alkyl groups, R): "\

- Methyl CHy;— ““t\'— Isopropy!
. Ethyl CH4CH;— CHj
- Propyl CH;CH,CH;—

CH;

CH:— C— tert-Butyl

CH,

Halogens:
Fluoro F-—

Chloro Cl—

Bromo Br—

lodo [I-—
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t Groups (Branchas)

Names of Substituen

CHy
If thare (s mora than ane Yyps

of substituant In the molaculs

l
'L!.“" (I H-+CHyCH st tham “alphabetically”
CH4*CH-Cl
|
CHj

3-Ethyl-2.4.5-trimethylheptant

Nomenclature of Alkanes: Exercises

CH.CHCH.CH CHCHOCH.CHCHCH CH CH» CH =1
CH.,CH CH,CH.CHL.CH CH CH (lll_.
CHy—"CH,
3-Methyl i-Ethyl
4-Ethyloctane 1A 1|Illl\’lh\“I"}\I.lll('

3-Methy !p\'nt.mu

CH CHy CH,

CH.CH,
(iR R l | |
CH,CH,CHCHCH,CH,CH.CH, CHCH,CHCH,CHCH,CHCHLCHLCH,
CH. 0 6 87 88 43 21
3,5,7-Trimethyldecane

4-Ethyl-3-methylocatane .
' NOT 4,6 8- Trimethyldecane
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Chis corrmthane

CH.CHCH

) Jodopropane

cH

CH.CHCH

1.Bromo-2methylpre pane

B2

» Practice:

PBromonsthans

O O M OCM =2

1 .Bromobutane

Carbon can also form cyclic (ringed) structures.

The general formula. of cycloalkanes is C H,,

« Smaller rings than five carbon atoms

Five- and six-carbon rinas are most stable

angle of C-C bond must be less than 109.5°,

H;
C\
/ \

H:-C —CH.

cyclopropane

cvclopropane
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cyclopentane
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clature of Alkenes

Nomen

'“~\' b, —

CH,

~3d CH--CH-CH=CH; 2
CH,y-CH-CH-CH; CH,-CH3-CH-CH3-CH=CH,

-Hexene CH‘CH._
Lomethsl-1-hesene

CHy-CHy-CH-C=CH,
CH,CH,

2 3-diethyi-l-pentens

Note: If an alkene contains two or more double bonds, the location of each Is
ted bv numerical prefix, and the ending of the name is allered 10
identifv the number of double bonds: diene(two), tnene (inhree)

- </

Example CH,=CH-CH,-CH=CH, isnamed: 1.4-pentadiene.

7

» One important reaction of alkenes is the Addition Reaction:

—-In which, two atoms (e.g., bromine) add across the

—One #bond (from C=C) and one c-bond (from Br—Br) are

replaced by two o-bonds (2 C—Br); therefore, AH is negative.

H:C:'C}‘i: By —> H:)_L_CHz
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Hamw  Aurrher °
"
o |
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"
:
)
Araw L3, 54 oNyl-2-Nesrrw

CH,CH

(Jf_ O

CH,CH,CH,CH,CH,
7C's * heptene
Both C's of the C=C are cont wned

| ] -
nl 14 Iy ; g >“| n

Correct: 2-ethyi-1-heptene

Allemative

athyl group at C3

Answer: 3-methyl-1-butene

CH,CH,

CH,=C
CH,CH,CH,CH,CH,
8C's

Both C’s of the C=C are NOT
contaned in this long chain

Incorrect
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Ethers: compounds In which two hydrocarbon /O
groups (R) are bonded to one oxygen atom R \R.
\ ,_
gthers can be formed from two molecules of alcohol by splitting oul a
molecule of waler (Condensation Reaction). This reaction % catalyzed

by sulfuric acid

1,50

CHWCH OCH«CH s CHOCH (y—CHyCH

'l | CH
Ethers tend to be quite unreactive. | H,CH CHCH cH. CH;
Therefore, they are common

) sttt lett vilroturan {TH
enlvants for organic reactions Saiield Lk
Some Ethers are used as medical “anesthetics that inhibit pain

sianals to the brain dunng surgernes

Aldehydes (-—CO—H) n Ketones

R&R

l
R—(C—H R—C—R st S
ol Ketone Carbonyl Group Alky! Group (e.9. CHy)
_~ In Aldehydes, at least one “H" is attached H . CH-
to the carbony! (C=0) carbon atom Methanal Ethanal
there = ue" honded U
» In Ketones, there are two C" bonded 10| |~y CH CH. CH.CH
the carbonyl (C=0) carbon atom Propanon 2. Butanone

» The systematic names of aldehydes are ended by the suffix -aland

that of ketones are ended by the suffix —one.

.

» They can be prepared by the controlled oxidation of alcohols

3
10




Nomenclature of Alkynes

OM.CM . othwl group st CAa
Start numberning here ", _

CH,C H_.(’ZH(‘. " GGH,

CH,CH, . i

-~ v >
CHsCH,CHC#a CCH, ‘ | 2 \

: : ' ! Answer: 4athyl-2-hexyne
o 5 4 3 < 1

]

! - ) 4

CHy—C C—-CH-—CH\ 7 CH)'CiH'C'ECH
CHy CH,

d-methyl-2-pentyne
3-Methyl-1-butyne

\ . ! : CH,
: \ . 3 CH3-CH;C=C-CH,-C-CH,
CH,

6,6-Dimethyl-3-heptyne

Taxtboos - j‘

Addition Reactions of Alkynes

o

* Alkynes undergo many of the same reactions that alkenes do.

* As with alkenes, the drive for the addition reaction is the

replacement of ~~bonds by o-bonds

cl CHa
CH3-C fiC°CH3 2 C'z —_— .- >:<
HaC cl

2-Butyne
trans-2,3-dichloro-2-butene

Cci Ci

|ingl
CHy3-C=C-CH; + 2Cl; —= CH;—C—C—CH,

l
Cl Ci

2-Butyne

2,2,3,3-Tetrachlorobutane
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rom the alcohol followed by the name of the group coming from the
carborylic acid, with the -/c replaced by —ate
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he hydrolysis C
ydrolysis of an esler in the preset
-~ ; nee O
atin word for scC
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»

sapon
.
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g esters include fats and oils. and in mak
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il is boiled with a ¢

animal fat or a vegetable
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, Amines are
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ammonia (NH,)
o\

/
(CH4)3N m/ \\

H,NH2
Phenylammne
X

y alkyl groups (R):
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CHAC
Anthine

Trimethylamné

Ethylamine
\
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