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ALKYNE PREPRATION AND REACTIONS
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e Physical properties of alkynes: The physical properties of alkynes
are similar to those of alkenes and alkanes. They are in
general: SLISIBU 434 jdll al sall

1. Insoluble in water but soluble in organic solvents. el 2413 e
A sl Gludall (8 e LSl

2. Have densities less than that of water.slall 48US ¢y Ja) 48US ellias

3. Have boiling points that increase with molecular mass. 4 -
sl L5 o)y LalS ol 3 sy lle

e Chemical reactions of alkynes:

The triple-bond functional group of alkynes behaves chemically
quite similarly to the double-bond functional group of alkenes. Thus
there are many parallels between alkene chemistry and alkyne
chemistry. The same substances that add to double bonds (H,, HCI,
Cl,, and so on) also add to triple bonds. However, two molecules of a
specific reactant can add to a triple bond, as contrasted to the
addition of one molecule of reactant to a double bond. In triple-bond
addition, the first molecule converts the triple bond into a double
bond, and the second molecule then converts the double bond into a
single bond. For example, propyne reacts with H, to form propene
first and then to form propane.
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(propyne) (propene) (propane )

Alkynes, like alkenes and alkanes, are flammable, that is, they readily

undergo combustion reactions.
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AROMATIC HYDROCARNONS PHYSICAL AND CHEMICAL
PROPERTIES
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e Physical properties: In general, aromatic hydrocarbons resemble
other hydrocarbons in physical properties. 4k 38l (al )
1. They are insoluble in water. sl & 3513 e
2. Good solvents for other nonpolar materials. 2 soll 33 Cilnda
dulady)

3. Less dense than water. slall (e 35S J8)
e Chemical reactions of aromatic hydrocarbons:
Benzene undergoes substitution reactions. Two important types
of substitution reactions for benzene and other aromatic
hydrocarbons are alkylation and halogenation.
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1. Alkylation: An alkyl group (R—) from an alkyl chloride

(R—CI) substitutes for a hydrogen atom on the benzene

ring. A catalyst, AICl3, is needed for alkylation.
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In general terms, the alkylation of benzene can be written as Al dauall
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P 3 R
( ﬂ+R—Clﬂ> ( )] +He
N S

Alkylation is the most important industrial reaction of benzene. ( Jel&ll 1aa
Ol e lial) E3lelal) aa)

2. Halogenation (bromination or chlorination): A hydrogen
atom on a benzene ring can be replaced by bromine or
chlorine if benzene is treated with Br, or Cl, in the
presence of a catalyst. The catalyst is usually FeBr3 for
bromination and FeCl; for chlorination.
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Aromatic halogenation differs from alkane halogenation in that light is not
required to initiate aromatic halogenation. U s S nlell daallll Jelis Calisg
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kEY REACTIONS AND EQUATIONS

1. Hydrogenation of an alkene
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2. Halogenation of an alkene
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3. Hydrohalogenation of an alkene
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4. Hydration of an alkene

/ [
—c +H—om BS0, & b

o i bu

5. Hydrogenation of an alkyne
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6. Halogenation of an alkyne
Br Br Br Br
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7. Hydrohalogenation of an alkyne
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8. Alkylation of benzene
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9. Halogenation of benzene
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