CHAPTER 9.4 | ORGANIC CHEMISTRY [ [ Study Guide ] J

Alkynes

The Structure, Properties, and

Reactivity of Triple-Bonded

Hydrocarbons. A
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CONCEPT DEFINITION A

The Unsaturated Hydrocarbons
| Key Term: Unsaturated |
H H H H
Alkynes are aliphatic, highly = (|3 H *"C:C"F HR=C—H
unsaturated hydrocarbons I Hf \H
distinguished by the presence of at HH
least one carbon-carbon triple Alkanes Alkenes ~ Alkynes
(Saturated [/ Max (Unsaturated) (Highly Unsaturated /
bond. Hydrogens) Least Hydrogens)
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@«C? The presence of the triple bond makes alkynes highly reactive sources of mobile electrons.




MOLECULAR MATHEMATICS A

The Alkyne Formula

CnH2n—2

This formula represents a deficit of exactly
4 hydrogen atoms compared to a fully
saturated alkane (C,H5n+2).

For every n carbon atoms, there are
exactly 2n -2 hydrogen atoms.

If n =3 -> C3H(2*3)-2 -> C3H4 (Propyne)
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THE FIRST STABLE MEMBER A

Ethyne (Acetylene)

The Oxyacetylene Flame

Ethyne is heavily utilized in arc welding
due to the extremely high temperatures
produced when mixed with oxygen gas.

[ IUPAC: Ethyne ]

|"'"
A,

i [ Common: Acetylene ] i CaC, + 2H,0 -> Ca(OH), + C.H,

/
\,

- N (Industrial preparation from calcium carbide)
[ Geometry: Linear ]




ORBITAL ANATOMY & REACTIVITY A

Inside the Triple Bond

Carbon atoms are sp

Highest bond enthalpy

(823 kJ/mol). Shorter Hybridized. This creates a
bond |ength ("] 20 pm) “near, 180° geamEtry.
than double (134 pm) or

single bonds.

[ 1 Sigma Bond ]

[ 2 Pi Bonds |

A maximum 50% s-character makes the terminal hydrogen
atoms uniquely acidic, allowing them to be easily liberated
as protons (e.g., forming sodium acetylides).



CHAPTER SUMMARY A

The Triple Bond Family Overview

Formula Hybridization

CnH2n~2 Sp

Geometry Unsaturation Level

Linear, 180° Highest / Least Hydrogens

Key Takeaways

e Alkynes are highly reactive due to weakly held, mobile pi electrons.
e Terminal alkynes exhibit unique acidic behavior not seen in alkanes or alkenes.
» Ethyne (C2H2) serves as the foundational building block for many industrial organic compounds.
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