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Halogenation of Alkynes
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Addition Reactions of Alkynes — Addition of water (requires acid)

1.
Remember ©) e
HoO + H,SO, === HsO + HSO,
Mechanism:
HSC\ /H Hsc\ /H HSC\ /H
HsC-C=C-H —— _c=C — c=C — Cc=C_(anenol)
| @Q H°Cy H H-0J( H reasonably stable
, -
H-X"H « H H .« H )
® -0 0 ®
Q AN plea H-g-H
H H o
H
Tautomerization HsC
Note ene - alkene 3 /
ol - alcohol -same elemental formula //C—C\—H
0] H
Ketone
acetone

favoured



2. Anti-Markovnikov Water Addn — Hydroboration-Oxidation

Enol form

HeC  H HeC  H
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Two possibilities for addition of water
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3. Oxidation of alkynes:

"Keto" form

ifR'=H
with KMnOy4

CO, is formed

- | KMnO4 O O
R_C:C_R Hzo R% + >_R|
cold or hot OH HO
eg.
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- KMnO, 0
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acetic acid (vinegar)

"carboxylic acid"



ii.

HaC,
_ KMnO4 HSC O
HQC_C:C_H H \C (Z +
Hz0 ° OH :

propionic acid

formic acid)
"carboxylic acid"

KMnO4

COs is formed

NOTE: do not need to worry about the mechanism of this reaction

4. Ozonolysis of alkynes:

O3 0

R-C=C-R' '
Zn R_/<OH N R
"carboxylic acid"
no COs is formed
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/
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no CO, is formed
5. Reactions of terminal alkynes: {R-C=C-H}

eg.
H

PPN 4

1-undecyne



- acidity of alkane / alkene / alkyne:

1.

Hy e ®
HsC-C H ———— H,C-CH, + P
[CH3CH, ][H+]
Ka = 8 = 106
[CH3CHg]
pKa = 46
11.
H
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HC=C] [H
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- How strong a base needed?
acid conjugate base
HC=C-H HoN-H pKa ~ 36 HoN-

pKa = 26
H3C-H pKa ~ 45 H3C-

HO-H pKa~15.7 HO

- only H,N™ and H;C" are strong enough bases to deprotonate the proton of the alkyne.



Reactions of terminal acetylenes:

H-C=C-H Na NH» - H-C=C: Na + NH3
stronger acid stronger base weaker base weaker acid

/®\§ ® O

H J—
Hoc=c: Na O H-CZC-CH;  + Nal
©

- nucleophilic substitution reaction ( Sy2)

cle © 7 npa ®O

H-C=C-CH; + Na NH, —— pNjg :C=C-CHy —— HsC-C=C-CHz + Nal
©
+ NH3

- reaction with primary halides (Cl, Br, I)

Acetylenes are key intermediates for making other types of compounds:

H5C

%C\HZ
O CHj
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=0 o=( HyC—==—CH, _
O; .
HO CHjg quinoline  H,;C CHj
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Problem: How to convert acetylene (ethyne) to hexanal (6 carbon aldehyde) using any
other necessary reagents
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