!'_ HYDROCARBON DERIVATIVE:

FUNCTIONAL GROUPS



i HYDROCARBON DERIVATIVE

A Hydrocarbon derivatives are organic
molecules that contain more elements than
just carbon and hydrogen.

A The portion of the chain that contains other
elements is called the

A Each functional group causes the molecule to
exhibit characteristics that are special to that
group.

A The remainder of the chain Is designated as
the



i ALCOHOLS

A Alcohols are determined by the presence of a
hydroxyl group. -

A They are named by replacing the final 7 e of
the parent hydrocarbon chain with 7 o/

A Alcohols with 1-3 carbons will hydrogen bond
with water making them water soluble. The
larger ones are insoluble due to the large
nonpolar part of the molecule.



i MONOHYDROXY ALCOHOLS

A These contain one /' OH (hydroxyl) group.

A 1. Methanol T CH,OH- can be obtained from
wood by heating the wood in the absence of
air. The process is called destructive
distillation. It breaks down wood to the
simplest substances. The original name was
wood alcohol. It is now prepared by catalytic
combination of CO and H (catalyst is ZnO and
Cr,Oy)



i METHANOL

A Methanol is extremely poisonous by
mouth. It attacks the nervous system,
especially the optic nerve. ltis
commercially used as a solvent in
lacquers and varnishes and in the
manufacture of formaldehyde.



i ETHANOL

A Ethanol -C,H:OH1 Also called grain alcohol
and ethyl alcohol. It is prepared from grains
(corn, barley grapes). The starch in the
grains Is converted to sugar which is
fermented with yeast enzymes to produce the
ethanol.

A The alcohol content can only reach 13%
before it kills the yeast. Higher alcohol
content is achieved by distillation.




i ETHANOL

A Ethanol is volatile, colorless, flammable
with a distinct odor.

A It Is used as a fuel extender in gasoline
and as a solvent for lacquers.

A It Is also used In preparations of
extracts, drugs, ether, perfume and
medications.
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 Preparation and Use of Alcohols
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i DIHYDROXY ALCOHOLS

A These contain 2 / OH (hydroxyl) groups.
A They are commonly called the
A GH,(OH), Is the simplest. Named

et
di
At

nylene glycol. IUPAC nameis 1,2
nydroxyethane, or 1,2 ethandiol.

nas a low freezing point ( -11.5°C)

and a high bolling point (198 °C), so 1t Is
used as antifreeze in the car radiator.
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i DIHYDROXY ALCOHOLS

A Nomenclature for the glycols Is to use di
hydroxy with locator number. Diol Is
also used.
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i TRIHYDROXY ALCOHOLS

AT
AT
AT

nese contain 31 OH groups.

ney are called the

ne simplest is glycerin (G,

A lts IUPAC name is 1,2,3
trihydroxypropane or 1,2,3 -propanetriol.

A It Is a clear viscous liquid that Is used Is
soap and lotions because it is very

slippery.

5(OH)s3)
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i TRIHYDROXY ALCOHOLS

A All the glycerols can be used in the
manufacture of plastics, drugs, foods,
and nitroglycerine.
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i AROMATIC ALCOHOLS

A hydroxyl group is attached to a benzene ring.

Phenol is the name for one hydroxy attached to
the benzene ring.

It Is commonly used as a sore throat spray but
IS poisonous In large concentrations.

All the aromatic alcohols are used In the
manufacture of plastics, drugs, and fibers.
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i ALDEHYDES

A General formula is R-CHQ

A The Is called a group.
The oxygen is double bonded to the last
carbon on the chain.

AThese are named dyVyc
I anewith al/ methanal, ethanal,
propanal.
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i ALDEHYDES

A Aldehydes are obtained by the oxidation of
primary alcohols:

A  CHCHOH +0,A CHHC=0

A The simplest is methanal (formaldehyde)
H,C=O0. It is a colorless gas with a pungent
Irritating odor. It is used as a germicide and
disinfectant. It is very soluble in water and
37% solutions are used as a preservative for
specimens.
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i ALDEHYDES

A Ethanal (acetaldehyde) GH;O is used to
make aniline dyes, synthetic rubber,
acetic acid, acetone, ethyl acetate and
1-butanol.
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i KETONES

A R-C-R Is the general formula.

A [/l They have the carbonyl group
A O Dbutnot at the end of the chain.
A All of these have very strong odors.

A They are named by replacing the /e
with /one. And use a number to locate
the carbon the carbonyl is on.
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i KETONES

A Propanone (acetone) is the simplest

ketone. C-CC
A /]
A @

A It is colorless liguid with a sweet odor
as in nail polish remover.

A The larger ketones are used as solvents
for lacquers, varnishes and paints.
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Cr,0,>~ |
s : . 2-propanol acetone
A OXI dat|0 n Of (a secondary alcohol) (a ketone)

alcohols.

A Extract from natural
H H,C_ CH,

r 0 Se=
sources e ™ g
H
@ ©/ H,;C 0)

3
Benzaldehyde Cinnamaldehyde Camphor

AC eto n e i S exte n S ive Iy (almonds) (cinnamon) (obtail;ed fI‘OI;l
camphor tree
used as a solvent.
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i CARBOXYLIC ACIDS

A

A

"he general formula is R-COOH.

"he Carbonyl carbon has an OH attached to it
that can ionize. The hydronium is released In
water to produce the acid.

Usually these are weak acidsi ionize slightly.
Named by replacing /' e with 7' o/c acid.

Most carboxylic acids are made by oxidizing a
primary alcohol.
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i CARBOXYLIC ACIDS

A Methanoic acid is HCOOH, commonly known
as formic acid.

A Ethanoic acid iIs HGH,OH or CH,COOH,
commonly called acetic acid.

Benzoic acidi cranberries
Tartaric acid I grapes
Citric acid 1 citrus fruits
Lactic acidi sour milk
Oxalic acidT rhubarb
Malic acidi green apples

> I>» >» > >» >
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Carboxylic Acids and Their

i Derivatives

I
(“) C—OH
I R
CH,C—OH HO—C—C—0H C—0OH
ll
0
Acetic acid Benzoic acid Oxalic acid o-Phthalic acid
(an aliphatic acid) ~ (an aromatic acid) (an aliphatic (an aromatic
dicarboxylic acid) dicarboxylic acid)
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‘L Aromatic Acids

O
Yy B a |

|
Cl

3-Chlorobutanoic acid
3-chlorobutyric acid

COOH

CH,4

3-Methylbenzoic acid
m-methylbenzoic acid
(also toluic acid)

COOH
OH

2-Hydroxybenzoic acid
o-hydroxybenzoic acid

(also salicylic acid)
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i ESTERS

General formulait RCOORO .

Formed from a carboxylic acid reacting
with an alcohol and producing water.

Acetic acid + methanol A methyl
ethanoate + H,0

Named by replacing 7 e with 1 oate.
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i ESTERS

A These all have sweet, fruity odors.

A Amyl acetate = bananas

A Octyl acetate = oranges

A Acetylsalicylic acid = aspirin

A Ethyl butyrate = pineapple

A Methyl salicylate = wintergreen
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H,0—H + HO—CCH, T
anol ethanoic acid
alcohol)  (acetic acid)

0
|

) + CHCH,0—CCH,

ethyl

ethanoate

(ethyl acetate)

30



‘L ACETYL GROUP



