CHAPTER 14
ORGANIC CHEMISTRY

What is organic chemistry?

How to distinguish organic and inorganic compound?
Hydrocarbon

Bond order

Prefixes

Molecular formulae (ane,ene,yne

Graphical formulae (ane,ene,yne

Structural formulae (ane,ene,yne)
IUPAC(ane,ene,yne,ol)
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What is organic chemistry?

Definition

Chemistry of carbon compounds

Chemistry of carbon compounds

Carbon to Carbon bond

Both animal and vegetable Carbon to Hydrogen bond

Organic chemistry is the chemistry
of carbon compounds derived from
living things, both animal and

vegetable.

Organic chemistry is the chemistry of carbon
compounds in which there is at least one

carbon to carbon bond or carbon to hydrogen
bond.




How to distinguish organic and inorganic compound?

Organic compounds Inorganic compounds

Compounds (contained Carbon) Compounds (without carbon)
Except

Oxide of carbon (CO, CO,)

Carbonic acid (H,CO;)

Salts of carbonate(Na,C0;,Ca(0;,---C0;)




Hydrocarbon

Hydrocarbon
Saturated H/C Unsaturared H/C
Alkane (03§:) Alkene (00Cs) Alkyne (03Cz)

(-) single bond (=) double bond (=) triple bond
Gltar:: GHap

Addition Substition&Addition




Saturated Unsaturated

-»-»-

Reactlve

The most saturated H/C =
The most unsaturated H/C=
The most reactive H/C =
The most unreactive H/C =




Bond order = Valence

Carbon (4()
Hydrogen (;H)
Nitrogen (;N)
Oxygen (50)
Fluorine (oF)
Phosphorus (y5P)
Sulphur (¢S)

Chlorine (;,Cl)




Prefixes for Carbon number(1-10)
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3
4
5
6
7
8
9
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Molecular formulae

General formula 0O

‘n’ oo$(c§:og&ooo

Molecular formula




Alkanes (C H,,.>)

methane
ethane
propane
butane
pentane
hexane
heptane

octane

1
2
3
4
5
6
7
8
9

nonane

decane

—h
(=




Alkenes (C H,,)

ethene
propene
butene
pentene
hexene
heptene

octene

2
3
4
5
6
7
8
9

nonene
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decene




Alkyes (C H,,.,)

ethyne
propyne
butyne
pentyne
hexyne
heptyne
octyne

2
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4
5
6
7
8
9

nonyne
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decyne




Structural formulae
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Alkanes (C H,,.>)

methane
ethane
propane
butane
pentane
hexane
heptane

octane

1
2
3
4
5
6
7
8
9

nonane

decane
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Alkenes (C H,,)

ethene
propene
1-butene
1-pentene
1-hexene
1-heptene

1-octene

2
3
4
5
6
7
8
9

1-nonene
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1-decene




Alkyes (C H,,.,)

ethyne
propyne
1-butyne
1-pentyne
1-hexyne
1-heptyne
1-octyne

2
3
4
5
6
7
8
9

1-nonyne
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1-decyne




Graphical formulae
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Alkanes (C H,,.>)

methane

ethane

propane

pentane




hexane

heptane

octane

nonane

decane




Alkenes (C H,,)

ethene

propene

1-pentene




1-hexene

1-heptene

1-octene

1-nonene

1-decene




Alkynes (C H,,.,)

ethyne

proyane

1-butyne

1-pentyne




1-hexyne

1-heptyne

1-octyne

1-nonyne

1-decyne




R(Alkyl) 330

!

X (Halide) 3500

Methane Methyl )C(l : ?ﬁ::::iede
CH4 —

Ethane Ethyl Br = Bromide
CH,-CH, | = lodide
Propane n-propyl

CH3'CH2'CH3

iso-propyl

The radicals derived from alkanes are called alkyl radicals.




Ethyl chloride
Alkyl iodide
n-propyl halide
iso-propyl bromide
Methyl chloride

RI

CH;Br
CH;-CH,-CH,CI
CH;-CHX-CH,
CH;-CH,Br




IUPAC=Geneva system
(International Union of Pure and Applied Chemistry)

Formula=> Name Name=> Formula

crlolo s etiopletat
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Formula =& Name




Example 1
CHB'CHz'CHz'CH'CHz'CH3
I
CH,

Example 2
CH3'CH2'CH2'CH'CH'CHz'CH3
1 |
CH, CH,




Example 3
CH3'CH2'CH2'CH'CH2'CH3
I
CH,
I
CH,

Example 4 CH,
I

CH3'CH2'CH2'CH'C'CH2'CH3
1 |
CH, CH,



Example 5
CH3'CHZ'CHz'CH'CH'CHz'CHZ'CHz'CHz'CH3
1 |
CH,CH,
I
CH,

Example 6 st
CH_,,-CHZ-CH‘,_-CI-I-CHZ-f-CHZ-CH3
ICH2 CH;
CH;




Name = Formula




Example 7
4,4,5-trimethyl octane

Example 8
2-methyl 4-ethyl hexane




Formula=>Name Name=> Formula

QRO Cgs
(=)38:030005 320050D0[G:000
20020025005 /3000:00:30000/

(=)$0l05/zaqpdad:saupd




Formula =& Name




Example 9
CH,;-CH-CH=CH-CH,
I
CH,
I
CH,

Example 10
CH;-CH-CH=CH-CH,
I

CH,




Name = Formula




Example 11
5-methyl 1-hexene

Example 12
4-methyl 2-heptene




Formula=>Name Name=> Formula
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Formula =& Name




Example 13
CH3'CH'CH'CH2'CEC'CH3
1 |
CH, CH,

Example 14
CH3'CH2'CEC'CH3




Name = Formula




Example 15
3-methyl 1-butyne

Example 16
2-butyne




Formula=>Name Name=> Formula

QRO GG
(0H)38:030005 8200500052000
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Formula =& Name




Example 17
CH;- IOH-CH3
CH;

Example 18
"
CH3'CH2'IC'CHOH'CH2'CH3
CH,




Name = Formula




Example 19
2-methyl propan-2-ol

Example 20
butan-1-ol




Compounds having the same molecular formula but different
structural formulae have different physical and chemical properties
are called structural isomers.




Butane isomers

C,Hy, CH,;-CH,-CH,-CH; n-butane butane

C,Hyo CH,-CH-CH, iIso-butane  2-methyl propane
|
CH,




Butene isomers

CH;-CH,-CH=CH, 1-butylene(or)a butylene 1-butene
C4Hg CH;-CH=CH-CH;  1-butylene(or)[3 butylene 2-butene

C4Hg CH,;-C=CH, iso-butylene 2-methyl 1-propene
|
CH;




Butyne isomers

CH, CH;-CH,-C=CH ethyl acetylene 1-butyne

CH; CH;-C(=(-CH; dimethyl acetylene 2-butyne




Alkanes

> Preparations of alkanes
»>Properties of alkanes

> Exercises




CH,COONa
CH3-CH2-CH2COON3







Preparations of alkanes

(1)RCOONa is heated with sodalime (3) Reduction of Rl with H,
€00 ooo Nal c_ina? RI $ H, Pt/Pd o)
crlopletieplepptaletiete!ich H2 0 jodsd
lyCnumgLeolts iJoplsel fopte

(2) Reduction of Rl with HI (4) Reduction of alkene with H,
RI + HI 3o6jo30C:e3E

1 GoR3QCAES
@51252}5 GUESH&]S Pt/Pdcos
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ene 3 H, NickeloconCeGe 900D




(1) RCOONa is heated with soda lime (NaOH+Ca0)

R COONa + NaOH -

CH; COONa + NaOH -

CH3'CH2'CHZ COONa + NaOH 9




(2)Reduction of Rl with HI

RI +Hl -
CH; | + HI >
CH;-CH,I +HI >
CH;-CH,-CH,I+ HI =

CH;-CHI-CH;+ HI >




(3)Reduction of Rl with H,

RI +H, -

CH; | + H, 2
CH;-CH,] +H, >
CH;-CH,-CH,I+ H, &

CH,-CHI-CH,+ H, >




alkene

+H, -
ethene

+H, =~
propene

+ H, -
butene




Properties of alkanes

(1) Combustion
Combustion a§ 0, cOlCs

€0, 3eq3elgacs

2) Substitution of chlorine (Chlorination)
(2 £GO ié:q& diffused sunlight [gosc0l o0&

Hesep (1 00p) 95E/cuts/@wdE:/000500gPOgNd




(1) Combustion

+0, 2>
methane

+0, >
ethane

+0, >
propane




(2) Substitution of chlorine (Chlorination)
+ C, 2

methane







CH,OH
CH,-CH,OH
CH,-CH,-CH,OH
CH,-CHOH-CH,




Preparations of alkenes

(1) Dehydration of alcohol § (2) Dehydrohalogenation of

ROR o) alkyl halide
160 g@& :GeR
Ene GQ) mcj;ocaé]

KOH $ golc: c\%m ethanol

AI ,0; a um%B %Gﬁ) (Ieh ide 90

Ethanol ethene Ge(l OH M H 0%
q Ene GC%C%O’.)

Propanol 90 propene




(1) Dehydration of alcohol
ROH -

Preparations of alkenes
(1) Dehydrationof alcohol

(H,-CHOH >
CH,-CH,-CH,OH >

CH,-CHOH-CH, >



(2) Dehydrohalogenation of alkyl halide
R'CHz'CHch + KOH 9

CH,-CH,CI  + KOH >
CH3'CH2'CHch +KOH 9

CH,-CHCI-CH, + KOH -




Properties of alkenes
(1) Combustion (2) Addition reaction

Addition reaction
a§mb"3t !'Yé' Gﬂ,<§£§oc‘:‘3a§ gnﬁeqp&@loﬁ

(a) Addition of H,(hydrogenation)

2 %G%SGQJS (b) Addition of X, (halogenation)

(c) Addition of HX (hydrohalogenation)
Pt/Pd

Ene+ H, —
llght

Ene + (I, —

Ene + Br, -

(reddish brown) (colourless)

Ene + HX >




531For,mation of ozonide (Ozonolysis)
3§GOIC: chloroform

00) 3(\?:\ gzonide GO o
Ozonid Qo 0d d
Ko S il B ESS

(4)Hyd lati
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(5) polymerization

ethene

n 100032000 KG3C[VCE

propene

Single bond OO §08 poly

ethene ¢

propene




Properties of alkenes

(1) Combustion

ethene

propene



(2) Addition reaction

+ H, 2
ethene
+ H, 2

propene




(b) Addition of halogen (halogenation)

+ 0, -
ethene

+ (, -
propene

+ Br, 2
ethene

+ Br, >

propene




+ HCl -

ethene
+ HC -

propene




(3) Formation of ozonide (ozonolysis)

+ 0, 2
ethene
+ 0, 2

propene




+ H,0 +[0] >
ethene

+ H,0+[0] =
propene




ethene

propene




