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Alkynes

® Members of the alkyne group have a triple

bond between two carbon atoms.

®Two hydrogen atoms have been removed from
each of two adjacent carbon atoms, thereby
allowing the two adjacent carbon atoms to form

a triple bond

® General formula is CriH21-2



® Begins with ethyne (acetylene®
H—C=C—H
®(C2H2

Ethyne (acetyiene)

Classification of alkyne :

Alkyne are further classified as termmal or non-termmal alkynes according as
the triple bond 15 present at the carbon cham or with the carbon cham.
Terminal alkynes

CH; C =CH (Propyne) CH; CH, C=CH (1-Butyne)

Non-Ierminal alkynes

CH; C=C CH; (P-Butyne), CH; C=CCH, CH; (2-Pentyne)



[UPAC Rules for Alkvne Nomenclature -

The [UPAC rules for nammg alkynes are 1)-the same as those for alkenes
except that the ending 15 —yne .

2. The yne suff (endmg) mdicates an alkyne or cycloalkyne

3. The longest cham chosen for the rootname must mchide both carbon atoms
of the triple bond.

4, Theroot cham must be numbered from the end nearest a triple bond carbon
atom. If the triple bond 1s m the center of the cham, the nearest substituent rule
15 used to determme the end where numbermg starts.




S, The smaller of the two numbers designatmg the carbon atoms of the triple
bond 15 used as the trple bond locator.

5. If several multple bonds are present, each must be assigned a locator
number.

The followmg examples ilustrate the rules:
H—(=(—C(3H; CH; —C==(C—CH;
1+butyne 2- butyne

IIZ'HJ

CH;:-C=C-C—-CH; 4.4-dimethy I-2-pentyne
1 23 | 5
CH,



CH,C=CH  methylacetylene (propyne)

CH,
HC=CCHCH,CH,

3-methyl-1-pentyne

CH-C=C-CH —B/
|
CH-CH,

1
CH

4bromo-5-methyl-2-hexyne

H
|
GHpHEHHG=CoH

6-Mathyl-3-octyne



Reaction :-

Most of the reactions of alkynes are smilar to those of alkenes. The same
reagents that add to carbon-carbon double bond also add to carbon-carbon triple
bond . But 1t 18 possible to add two molecules of reagent to each alkyne.

1- Addition of Halogens (Halogenation) :-

CH:,'CH}' C=C H+Bl‘1 —) CH:,'CHI'CBP =CH

CH-CH,- CBr=CH

[-butyne — 1,2-d

I

’ l"I'Bll — H:,-( HI'( Br 1'(

_I

DI’

libromo-1-butyne——1,1,2,2-tetrabromobutane



2-Addition of Dihvdrogen (Hvdrogenation)
The addition of H2 to alkyne is obtain by add the hydrogen gas to alkyne

with uses the metal (Ni ,Pd, ...)catalysis to give alkene in first step an
alkane in the second step

CH-C=CH 2, CHy CH = CH, -2, CH,CH,CH,

propyne — propene ——  propane

3- Addition of Halogen halide (Hvdrohalogenation ) :-

L

The addition of HX 15 obtam according to Markovnikov Rule the acid hydrogen
(H) gets attached to the carbon with more hydrogen substituents, and the halide

(X) group gets attached to the carbon with more alkyl substituents)
(Markoviikov's Rule)




CH;-C =CH+HCl - CH;-CCl = CH, + HCl - CH;-CCl,-CH,;

4- Addition of Water(Hvdration) :-

One difference between the acid catalyzed hydration of alkenes and that of
alkynes. Alkynes form alcohol Alkynes form compounds contammg C=0 bond.

OH 0

HS50; | rearrangement |
CH-C=CH+H,0 — CH;- C=CH, y CHs- C -CH;




