Introduction to Organic
Chemistry



What is Organic Chemistry?

*  Organic chemistry studies compounds containing carbon
Some carbon compounds are excluded because they act more like non-carbon containing compounds
(carbon oxides, metal carbides, and carbonates)

*  Organic compounds include drugs, fuels, toiletries, plastics, and fabrics.
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Why is Carbon So Special?

Carbon can form a vast array of long chain and ring containing compounds because carbon has the unique ability to bond to itself.
There is no theoretical limit to the number of organic compounds that can exist

Aliphatic vs aromatic
Carbon forms strong covalent bonds to hydrogen, nitrogen, oxygen, sulfur, and phosphorus in addition to others
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Carbon Bonding

esachon chain foundation, sometimesawith “thingseatiachad taitcalled substituent groups

Two Categories of Hydrocarbon chains
1. Saturated
2. Unsaturated

- Caution: Some saturated carbon-containing molecules may have carbon double bonded to an OXYGEN...being saturated or
unsaturated has to do with the bonds between carbon atoms
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Ethane is a saturated hydrocarbon Ethene is an unsaturated hydrocarbon
because it has all single bonds. because it has a double bond.



Organic Formulas and
Molecular Models
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Organic Formulas and
Molecular Models

Structural formulas or models are often used 1n organic
chemistry to illustrate molecules.

H H H
For example, ]
C3Hg is shownas H—C—C—C—H
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or in the case of a model.

)

C;Hg is shown as s y



Organic Formulas and Molecular
Models

This 1s an example of how to change a condensed

structural formula into a line structure.

| 2 3 4 5 6 7
CH3CH2CH2CH2CH2CH2CH3 ( condensed structural formula)

/\/\/\ (line structure)
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The table on the next slide summarize formulas and
models used in organic chemistry.



Classifying Organic Compounds

Functional groups are group of atoms (or one atom) that
have specific behavioral characteristics 1n organic
compounds.

Organic compounds are classified based on the
functional groups that they contain.



Classifying

The list of common
functional groups
found 1n organic
compounds are

shown here on
Table 19.1.

Organic Compounds

Table 191 Classes of Organic Compounds

Class of
componned

Allcace

Adkeric

Allone

Al halide

Alcohol

Ether

Aldehyde

Ketone

Carbomylic

acid

Ester

Aunide

Aamung

* The letiec B o wed to odicate amy of the many pessible allod pooops

General
formula™

EH

R—CH=CH,

R—C=C—H

RX

R—O0—R

R—C=0
i

R—C—R
4

R—C—0OH
R—C—OR
R—?—NH

B—CH—NH,

TUPAC

name™® ¥48

Ethane
(Ethane)

Ethiie
{Ethylens)

Ethywe
{Acetylens)

Chlosoethane
{Ethyl chlonde)

Ethanol
{Ethd alechol)

Methomymethane
{Crimethyl ether)

Ethanal
{Acetaldelede )

Propance
{Crimethyl
ketone)

Ethanoic aoid

{Acetic acid)

Methyl ethanogie
{Methy acctate)

Ethanamide
{Acetamide)

Amacethane
{Ethvlamicie)

Molecular  Condensed Structural
formula structural formula  formula
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H
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H
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** Clans came esndag o italic.

**+* Common name inparenibeses
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Classifying Organic Compounds

The list of important functional groups found 1n
biological compounds 1s shown here on Table 19.2.

TABLE 19.2 Important Functional Groups in Biochemistry

Biochemical class Functional groups impertant to the biochemical
Carbohydrates R_'l‘ﬁzﬂ R RLIE;
H (8]
aldehyde ketone aleahol
Fatty acids R—C—0OH
I
LB
carboxvlic acid
Proteins R—(lil'—DH RCH,NH,
o
carboxylic acid amine

Mucleic acids BOH H,PO,
aloohal phoszphonc acid



Classifying Organic Compounds

H H H H
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Ethanol contains the alcohol functional group and
dimethyl ether contains the ether functional group.
They have the same molecular formula but the boiling
point (b.p.) of ethanol 1s 78°C while the b.p. of
dimethyl ether 1s -23°C because of the structural
differences between the molecules.



