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Organic Compound Classification
Functional Groups



Classification

• B.M & M.P (states)

• Solubility

• The length of carbon chain

• The structure of carbon chain (linear, cyclic)

……

• Functional group!
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Functional Group

• Functional group: An atom or group of atoms that determine the 
chemical properties of organic compounds
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Functional Group
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Functional Group
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Molecular Representation
Skeletal Formula, Isomerism



Molecular Representations

Simple!

Simple!

Simple!
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Molecular Representations
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Molecular Representations

• Practice: draw a Lewis structure for the following compound:
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Molecular Representations

• Practice: draw a Lewis structure for each of the compounds below:
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Molecular Representations

• Practice: draw a condensed structure for each of the compounds 
below:
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Skeletal Formula

• Skeletal formula / bond-line structure
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Skeletal Formula

•!"#$%&'()*+,

•*+,-./012

•3+,45C6H78.9:+,;<O6Cl6S=>?@ABCD

•3+,-./EF12
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Skeletal Formula

• Single bond

• Multiple bond
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Skeletal Formula

•$%GHHI
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Skeletal Formula

•3+,-./EF1
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Skeletal Formula

19



Skeletal Formula
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Skeletal Formula

• Practice
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Skeletal Formula
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Skeletal Formula

• Practice: draw a skeletal formula for the following compounds: 
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Skeletal Formula

• Skeletal formula: functional groups
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Skeletal Formula

•JK(halogen)

•**LM(carbon-carbon double bond)

•**NM(carbon-carbon triple bond)
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!"#
alkyl halide

$#
alkene

%#
alkyne



Skeletal Formula

•OP(hydroxyl)

•QM(ether group)

•RP(thiol/sulfhydryl)
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&/'
alcohol/phenol

(
ether

)&
mercaptan/thiol-alcohol



Skeletal Formula

•SP(phenyl)

•TP(carbonyl)

•UP(carboxyl)
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*+,-.
aromatic compound

/0,-.12/34
carbonyl compound
(ketone/aldehyde)

56
carboxylic acid
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Skeletal Formula

•VP(ester group)

•WXP(amide group)

•YP(amino)
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7
ester

89
amide
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amine



Charges in Skeletal Formula

• Skeletal formula: charges on carbon
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Charges in Skeletal Formula

• Skeletal formula: charges on oxygen
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Charges in Skeletal Formula

• Skeletal formula: charges on nitrogen
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3D Skeletal Formula

32
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3D Skeletal Formula

• Special representations of cyclic compounds
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Isomerism
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Constitutional Isomer

•*def_(carbon skeleton isomer)

35



Constitutional Isomer

•(gef_(position isomer)
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Constitutional Isomer

•hFief_(functional group isomer)

37



Constitutional Isomer

•jkef_(tautomeric isomer)
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Constitutional Isomer

•lMef_(valence bond isomer)
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Stereoisomer

•fmef_(configuration isomer)
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Stereoisomer

•fnef_(conformational isomer)
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Nomenclature
Common (Trivial) Nomenclature, Systematic Nomenclature



Nomenclature

•op.qr
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Common Nomenclature

•sturv
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Common Nomenclature

•wC*+,#w

•xyz{|}~�ur4�6�6�6�…>

•��xy�(n-)6e(iso-)6�(neo-)DAB

• eg.
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Common Nomenclature

• Practice:Gsturv�����our4b/�>]
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Systematic Nomenclature

•��urv – Systematic Nomenclature by IUPAC

• IUPAC –������G�����
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International Union of Pure and Applied Chemistry



Systematic Nomenclature

•��urv.��ur
1. :;<=>?=@ABC"0@D

2. :;C"0EF

3. :;C"0GH

4. IJKL1MN>OPQR…4
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Systematic Nomenclature

•����
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Systematic Nomenclature

•����
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Systematic Nomenclature

• Practice: identify and provide a name for the parent in the following 
compound:
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Systematic Nomenclature

•����P ¡
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Systematic Nomenclature

• Practice: identify and name all substituents in the following 
compound:
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Systematic Nomenclature

•¢3.��P
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2-!"
2-methyl

2-!"#"
2-methylbutyl



Systematic Nomenclature

• Practice: in the following compound, identify all groups that would be considered 
substituents and then indicate the systematic name as well as the common name 
for each substituent: 
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Systematic Nomenclature

•����P£¤
• SC"TUC"0GHVW@X

• DC"TUYZ[C"0GHVW@X
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Systematic Nomenclature

•¥£¤¦§;¨��Px©ª|}«}
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4-$"-5-!" 5-$"-4-!"



Systematic Nomenclature
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Systematic Nomenclature

• Practice: provide a systematic name for the following compound: 
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4-$"-2,3-%!"&'



Systematic Nomenclature

• Practice: provide a systematic name for each of the following 
compounds: 
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3,4,6-trimethyloctane 3-ethyl-2-methylheptane 3-isopropyl-2,4-dimethylpentane
or

3-(1-methylethyl)-2,4-dimethylpentane

3,4,6-(!"&' 3-$"-2-!")' 3-*+"-2,4-%!",'
or

3-(1-!"$")-2,4-%!",'



Systematic Nomenclature

• Practice: draw a skeletal formula for each of the following compounds:
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Systematic Nomenclature

•¬��.ur
• Z\]^_`ab

• cdeUf^gh=i?jklTUm]^f_C"0
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Systematic Nomenclature

• Practice: provide a systematic name for each of the following 
compounds: 
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sec-butylcyclohexane
or

1-methylpropylcyclohexane

-.%/0#"12'

or
1-!"+"12'

2-cyclohexyl-4-ethyl-5,6-dimethyloctane 1,3-diisopropylcyclopentane
or

1,3-di(1-methylethyl)cyclopentane

1,3-%*+"1,'
or

1,3-%(1-!"$")1,'

2-12"-4-$"-5,6-%!"&'

(4-ethyl-5,6-dimethyloctan-2-yl)cyclohexane

(4-!"-5,6-#$"%&-2-")'(&



Systematic Nomenclature

• Practice: draw a skeletal formula for each of the following compounds:
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(a) 1-ethyl-2-methylcyclohexane (b) 1,2,5,6-tetramethyl-3-propylcycloheptane (c) 1-cyclopropylcyclopropane



Systematic Nomenclature

•­¬��o(bicyclic compound)
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bicycloheptane

? ? ?



Systematic Nomenclature

•­¬��o(bicyclic compound)
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>?@AB

>?@AB

bicyclo[2.2.1]heptane
CD[2.2.1]EF



Systematic Nomenclature

•®¬��.ur
• :;ab#i?jkno

• :;p[^qrdi?jkno1stuv?4

• :;uqi?jkno1stuv?4

• :;GHwC"0
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Systematic Nomenclature
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Systematic Nomenclature
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Systematic Nomenclature

• Practice: assign a name for the following compound:
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bicyclo[4.4.0]decane
CD[4.4.0]GF

decahydronaphthalene / naphthene
HIJK



Systematic Nomenclature

•®¬-.��P

•£¤¯¨]
• xuv?yz

• {|}^U~��Zuv?U�|X^

• @�|uq��YZ[uv?
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8-methylbicyclo[3.2.1]octane
8-LMCD[3.2.1]NF



Systematic Nomenclature

• Practice: assign a name for the following compound:
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2-OPM-7,7-CLMCD[3.2.0]EF



Systematic Nomenclature

•°¬��.ur
• :;ab#i?jkno

• :;p[^qrdi?jkno1st�jk4

• :;GHwC"0
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)*+
spiro atom

spiro[2.3]hexane
Q[2.3]RF



Systematic Nomenclature

•°¬-.��P

•£¤¯¨]
• xX^q@���jki?yz

• {|X^U~��jkU�|}^

• ���jk

• GH��Vm��C"0��@X
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Systematic Nomenclature

• Practice: assign a name for the following compound:
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6-ethyl-1,2-dimethylspiro[2.5]octane
6-SM-1,2-CLMQ[2.5]NF



Systematic Nomenclature

•®¬6°¬.ur±²
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<T4U
>D

bridged ring
QD

spiro ring

VW
DXDYZ[\]^_`^

Aa(b`DFc

DXDYZ[\d^Aa(

b`DFc

[\a(ef
>?A

bridgehead carbon
Qa(

spiro atom

g#
D+[ ]+hief

cyclo+[   ]+parent name
Q+[  ]+hief

spiro+[  ]+parent name

[ ] [jD.kD.>A] [kD.jD]

lmno
>?A→jD→pd>?A
→kD→>A→q^>?A

kDrsQa(bA→kD
→Qa(→jD


