SCH4U Naming & Drawing

Organic Compounds



Organic Compounds

* There are over 1 million organic compounds that have been
identified.

* Imagine trying to name all these compounds!!!

* Chemists have developed a systematic method to name organic
compounds that identify the molecular formula and the structural
formula.

* Example: 4-ethyl-5-methyloctane

* From this name alone, chemists can produce the molecular and
structural formula.



4-ethyl-5-methyloctane

H,C

CH
ch/\J}A/ 3

CHs



4-ethyl-5-methyloctane




Naming Simple Alkanes

* For naming simple alkanes there is a basic system using a prefix and
suffix.

* The prefix indicates how many carbons are in the molecule and the
suffix indicates what type of hydrocarbon it is.

* The simplest alkane is methane (CH,)
* meth =1 carbon atom H

* ane = alkane |
Ik H_(i:_H
H



Naming Simple Alkanes

# of Name Molecular Formula
* You are expected to Carbon
atoms
1

know the names,

molecular and structural methane CH.
formulas of the first 10 2 ethane C,Hs
simple alkanes 3 propane CsHs

* This will help you in 4 butane CaHio
naming much more 5 pentane CsHyz
complicated structures. 6 hexane CeHie
7 heptane C,H,e

8 octane CaHyg

9 nonane CoHag
10 decane C1oH22



Monkeys Eat Peeled Bananas, Pandas Hear Happy Otters Napping Daily

# of Name Molecular Formula
Carbon
atoms

1 methane CH.

2 ethane C2He

3 propane CsHg

4 butane CeHio
5 pentane CsHiz
6 hexane CeHis
7 heptane C;Hie
8 octane CeHis
9 nonane CoHao
10 decane CioHz2



Test Your Understanding

Name the simple alkane with the molecular formula CgH,,



Test Your Understanding

Name the simple alkane with the molecular formula CgH,,

8 carbons = octane



Test Your Understanding

Name the simple alkane drawn below:




Test Your Understanding

Name the simple alkane drawn below:

H,C—C—C—CH,
H2 H2

CH,

6 carbons = hexane



Drawing Simple Alkanes

* When drawing simple alkanes from their names there are some simple
rules to follow.

e Carbon atoms can form 4 bonds total.

e Carbons at the end of each chain are bound to 3 hydrogen atoms and 1
carbon atom (4 total bonds)

e Carbon atoms in the middle of a chain are bound to 2 hydrogen atoms
and 2 carbon atoms.



Drawing Simple Alkanes

e Carbon atoms can form 4 bonds total.

» Carbons at the end of each chain are bound to 3 hydrogen atoms and 1 carbon
atom (4 total bonds)

e Carbon atoms in the middle of a chain are bound to 2 hydrogen atoms and 2
carbon atoms.

* Draw the structural formula, condensed structural formula and line drawing for
butane.



Test Your Understanding

* Draw the structural formula, condensed formula and line drawing for
the linear organic compound butane.

LT 1T CHyCHyCH,C
H—C—C—C—C—H - CH,-CH,-Ch, /\/



Branched Alkanes

» Alkanes can exist in different shapes such as:
* lines (e.g. propane)

* rings (e.g. cyclopropane

* branched structures (e.g. 2,2-dimethylbutane)

H\ /H CH3

C I
CHS'CHZ_CH3 H\C/_\C/H CHg_(I:_CHz_CHB
VY CH,



Naming Branched Alkanes

* When naming branched
alkanes, the name must
indicate the following:

* Length of the main
carbon chain (how many
carbons are in it).

* Names of the branching
groups.

e Carbon atoms that the
groups branch from.

-5-methy

octane




Alkyl Groups

* |f an organic compound has a hydrocarbon Methyl groups
group that branches off from it, the
branched group is called an alkyl group.

* Naming alkyl group follows the same rules as

for simple alkanes, but the suffix changes to

e CH-C—-CH-CH,

* For example a branch that contains an alkyl

group with 1 carbon would be identified as
methy/

* A alkyl group that contains 3 carbons would
be called propy/



Naming Complex Alkanes

* To deal with complex compounds, chemists have created a structured
naming system developed by the IUPAC.

 Using this system you can take the name of a complex compound and
translate the name into its structure.

* When naming organic compounds commas are used to separate
numbers and dashes (-) are used to separate numbers and words

* Example: 4-ethyl-2,3-dimethylheptane



Rules of Naming Organic Compounds

* When naming organic compounds you must identify:

* the longest continuous carbon chain. This is known as the parent chain and
will form the root name of the molecule.

* the number of carbons in each branched alkyl group.
 the carbon in the parent chain that a branched alkyl group branches from.

CH;~CH;-CH;-CH-CH~-CH—CH,
CH, CH, CH,
CH,



Naming Complex Alkanes

1. Identify the parent chain. This is the longest continuous carbon
chain within the molecule.

CH,-CH;-CH;- C-—CH CH CH,

?- CH CH

CH,




Naming Complex Alkanes

1. Identify the parent chain. This is the longest continuous carbon
chain within the molecule.

* The parent chain has 7 carbons. Therefore the root name is heptane
CHB—CHZ—CHQ—CH—(.FH—(?H—CH3

CH, CH, CH,

CH,




1. root name is heptane

Naming Complex Alkanes

2. ldentify all of the branched groups (also known as the substituent
groups) attached to the parent chain.

CH;~CH-CH;-CH—CH~-CH-CH,

|
CI)- CH CH
CH,




1. root name is heptane

Naming Complex Alkanes 2. 2 methyl groups, 1 ethyl group

2. ldentify all of the branched groups (also known as the substituent
groups) attached to the parent chain.

* 2 methyl groups
e 1 ethyl group

CH;~CH-CH;-CH~-CH~-CH~CH,

CH, CH, CH,
CH,




1. root name is heptane

Naming Complex Alkanes 2. 2 methyl groups, 1 ethyl group

3. Number the parent chain's carbons from the end so that the
substituents are attached to the lowest possible numbers.

CH;~CH-CH;-CH—CH—CH—CH,

CH, CH, CH,
CH,




1. root name is heptane

Naming Complex Alkanes 2. 2 methyl groups, 1 ethyl group

3. 2-methyl, 3-methyl, 4-ethyl

3. Number the parent chain's carbons from the end so that the
substituents are attached to the lowest possible numbers.

CH CH CH CH CH CH CH «2-methyl
*3-methyl
CH CH CH wL-cthyl

CHS

5 6 7
CH CH CH CH (PH_CI)H_CHa *6-methyl
CH CH. CH *5-methyl
| 2 ° *4-ethyl
CH,



] 1. root name is heptane
Naming Complex Alkanes 2. 2 methyl groups, 1 ethyl group
3. 2-methyl, 3-methyl, 4-ethyl
4. 2,3-dimethyl

4. If there is more than one of the same substituent type, use a prefix to indicate
the total number of that substituent (2 = di-, 3 =tri-, 4 = tetra-) and a number
to indicate the location of each substituent.

* There are 2 methyl groups, located at carbons 2 and 3, so we use the prefix di-
and the numbering system 2,3. Combine these 2 rules and we have 2,3-
dimethyl to identify the 2 methyl groups.

7 6 5 4 3 2 1
CH;~CH-CH;-CH~GH-CH-CH,
CH, CH, CH,

|
CH,




1. root name is heptane

Naming Complex Alkanes 2. 2 methyl groups, 1 ethyl group

3. 2-methyl, 3-methyl, 4-ethyl
4. 2,3-dimethyl

5. list the names of the substituents in alphabetical order, ignoring the
prefixes and add the root name at the end.

 in our example, we will list 4-ethyl first, followed by 2,3-dimethyl
followed by the root name: heptane. So for this molecule, the proper

I[UPAC name is:
4-ethyl-2,3-dimethylheptane
CH;CH;CH;?-—?H—?H—CHS

(?-2 CH, CH,
CH,




Test Your Understanding

* Name the following alkane using IUPAC convention

CH,




Test Your Understanding

* Name the following alkane using IUPAC convention

3,4-diethyl-5-methyloctane




Test Your Understanding

* Name the following alkane using IUPAC convention

H
H,C—C—C—CH,
H2

CH, CH,



Test Your Understanding

* Name the following alkane using IUPAC convention
* 2-methylpentane

Hzc—C—(|_3|—CH3
| e
CH, CH,



Test Your Understanding

* Draw the structural formula, condensed formula and line drawing for
the linear organic compound heptane.



Test Your Understanding

* Draw the structural formula, condensed formula and line drawing for
the linear organic compound heptane.

I
I—O—I
I—O—I
I—O—I
I—O—I
I—O—I
I—O—I
I—O—I

I

CH,-CH,-CH,-CH,-CH,-CH,CH,



