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1 Alkynes

B These compounds are deficient in hydrogen

Carbon-carbon triple bond.

is called the Alkynes or Acetylenes
General formulais C_ H,, ,

Nomenclature of Alkynes

) The simplest members of the alkynes series (C, & C;)

derived from the corresponding alkanes by replacing the —ane ending by —yne.

Hy
HC——CH H3C-C==CH H3C-C-C=—=CH H3zC-C——=C-CHj
IUPAC name:  Ethyne Propyne 1-Butyne 2-Butyne
Common name: Acetylene

cl CH,
H Hy | Ha
HyC—C—C-C==C-C=C-C-CHj
[ H A

CH,
3-Chloro-2,7-dimethyl-4-nonyne
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Geometry of Unsaturated Hydrocarbones

» Geometry of the Carbon-CarbonTriple Bond: sp Hybridization

@~ Acetylene is a linear molecule with a bond angle of 180°.

Physical Properties of Alkynes

»The physical properties of alkynes are much the same as those of
corresponding alkanes.
C, to C, alkenes are gases
C; to C g alkenes are liquids
above C,g are solids.
»Alkynes are insoluble in water and soluble in nonpolar organic solvents
such as benzene or in carbon tetrachloride.

The Acidity of Terminal Alkynes

The hydrogen bonded to the carbon of a terminal alkyne is
ydrog Y
more acidic than those bonded to carbons of alkene or alkane

~

(Relative Acidity of the Hydrocarbon

HC==CH > H,C==CH, > HzC——CHs

Acidity increases
. J

(Relative Basicity of the Carbanions

Ho=c: < Ho,C==CH? < HaC——CHy?|

Basicity increases
_ J

Relative Acidity

H—OH > H—OR> HC==CH > H—NH2> H,C=—=CH, > HyC——CH;

Acidity increases

6/20/2019



Preparation of Alkynes

Dehydrohalogenation of Alkyl dihalides

»Treatment of vicinal or germinal dihalides with strong base
followed by sodium amide.

Br

Br
1,2-Dibromobutane

NaNH, /\%

(vicinal dialdehyde) KOH/alcohol /\/\
oat 7z Br
OR eal heat
\/\(Br 1-Bromo-1-butene 1-Butyne

Br

1,1-Dibromobutane
(geminal dialdehyde)

ra

Reaction of Sodium Acetylide with Primary Alkyl Halides

B Acetylenes

H—C=—=C—H +

Acetylene

Na lig NH;

H—C=—=cC:” Na' + 12 HQT
Sodium acetylide

Sodium acetylide

1° alkyl halide

H—C==c:~ Na' 4 RS( ———>» H—C=C—R + NaX

Higher alkyne
with terminal triple bond

Example

H—C==C:~ Na®
Sodium acetylide

Sodium acetylide

+ CH3Br ——> H—C==C-CH; + NaBr

Methyl bromide

Ethyl iodide

Propyne

H—C==cC:~ Na' + CH;CH,]—— H—C==C-CH,CH; + Nal

1-Butyne
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® Monosubstituted Acetylenes

: st
R—C=—C—H + ]\hhq—NH3> R—C=C:"Na" + R',—‘X —>» R—C=—C—R + NaX
Monosubstituted .. Nonterminal alkyne
acetylene 1° alkyl halide
Example

— lig NH
HiC-C==CH + Na ——3% H,c-C==c:~ Na*

+ CH3CH,Br
Propyne

Ethyl bromide

H;C-C==C-CH,CH, + NaBr
2-Pentyne

Reactions of Alkynes

1. Addition of Hydrogen: Catalytic Hydrogenation

—c=c— H,/Pd (or Ni) >C= C< H,/Pd (or Ni)
Alkyne

I
H H HoH
Alkene Alkane

H,/Pd (or Ni-B) \ /

—Cc=Cc— Lﬁ /C=C\

Alkyne H H

A cis-alkene

H

i AN
Fomo- et L S
Alkyne 14

H
A trans-alkene
2. Addition of Halogens: Halogenation

aa
[

HOHC-C=CH + @, — (OG- O=CH| |, HOHC-C—CH
1 Butyre aa aa

1,1,2,2-Tetrachlorobutane]
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3. Addition of Hydrogen Halide

Br H
[
HyCH,C-C=CH + HB— |CHCG=CH| . ppr—» HiCH,C-C—CH
1-Butyne Br H Br H
2-Bromo-1-butene 2,2-Dibromobutane
4. Addition of Water: Hydration
H H
\ /
H-C=C-H + Hon —250»HES0y /C=C\OH
Acetylene
Vinyl alcohol
(an unstable enol)
H H H H
. 7 |/
C=C\ —> H-C—
/ R
H @;H H ©
Acetaldehyde
(ar\lf:;);;];:z:’i)l) (a stable carbonyl compound)|
Specific example: H
|
HC—C=C—H + HOH —= | HC-C=0H| —> HC-C—C—H
Propyne I'\_§ H oH
O—H
Anenol Acetone
(unstable)
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