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Alkene Electrophilic Addition Reactions:

1. Addition of HX to an Alkene H X
N\ /' HX \ /

cC=C —> C—C__
/ AN / AN

Markovnikov's Rule is observed.
X=Cl, Brorl

2. Hydration Reaction
OH H

\C= C/ H,0 \ —C/
/N SO T R

Markovnikov's Rule is observed.

3. Halogen Addition Reaction
N/ N
\
c=c &> c—c_
R <
AN X AN
Anti-addition is observed.
X=Cl or Br
4. Halohydrin Formation X
AN / X5 \\\ /
CTC TR~ T
/N BT 7N

Markovnikov's Rule is observed.
Anti-addition is observed.

5. Oxymercuration
N o
. Hg(OAc),,H,O/ THF
c= lﬁ;ﬁzz > —C—C—
/ \ 2 NabH4 [
Markovnikov's Rule is observed.
6. Hydroboration/Oxidation
H BH, H OH
/

N\
cC=CcC _C—C._ -
/ \ THF 7 N H0, - 7
alkylborane
intermediate

Anti-Markovnikov syn addition is observed.

/ BHs v [ NeoH N

7. Hydrogenation
N\ / i ﬁ
c=c B, t—C_
/ \ PtPdorNi -z NS

Syn addition is observed.

8. Hydroxylati
ydroxylation HO OH

\ / \
c=c cold KMnO, c—c.
/ NS

\ H.0,0H -7

Syn addition is observed.



Oxidative Cleavage of Alkenes:

9. Ozonolysis
A 79
c=c 1% C + C
/N 2RO N N
R R R R R R
ketone ketone
S T 1
c=c = 23 mo> S+ C
N\ 24N R / N\ /' N\
R R R R R H
ketone aldehyde
R R (0] (0]
N 10 Il I
FTX Ao At f
/ \ 240 / N\ 7/ N\
H H R H H R
aldehyde aldehyde
R H (0] (0]
N/ 10 [ I
C=C ——F—F+>» C + C
/0 N\ 2AnEO T N N
R H R R H H
ketone  formaldehyde
10. Oxidative Cleavage
R H (0] (0]
\c=c/ (1) KMnO,, OH", heat _ ('{ . g
/N (@HO" VAN
R R R R R OH
internal ketone carboxylic
alkene acid
H O
N _ 7/ (1)KMnO, OH", heat _ |
/N @HO" AN e
R H R R [from carbonic acid]
terminal ketone

alkene



Alkyne Addition Reactions:
1. Addition of HX to an Alkyne

H X
AN / | I
R—CEC—RL) C=C\L> R—C—C—R
| |
H R H X
Markovnikov’s Rule is observed.
X=Br or Cl
2. Halogenation R X X X
Xz N\ / Xa | |
R-C=C-R———>» C=C ——>» R—C—C—R
X R X X
X=Br or Cl

3. Hydration Reactions:

3a. Mercuric lon-Catalyzed Hydration Reaction
OH (0]

_ H,SO,, H,O | Il
R-C=CH —————>» | R-C=CH,| —> R—C—CH;,
HgSO,
enol ketone
3b. Hydroboration/Oxidation
Internal Alkyne:
H BR, H OH 0
R-c=c-r REH \c—c/ — \c—c/ —>R-CH,-C-R
h 2.H,0, NaOH |/~ 7\ \ ?
R R R R
vinylic enol ketone
borane
Terminal Alkyne:
O
R-c=c-H B R - CHy—C—H
- =C-— —> _ —C—=
2. H,0,, NaOH z

aldehyde



4. Hydrogenation (Reduction)

4a. Palladium Catalyst

(Alkyne to alkane using a palladium catalyst)

R R H H
H, N\ / H, | |
R-C=C-R ——> C=cC R—C—C—R
Pd/C / \ Pd/C | |
H H H H
4b. Ni B catalyst
(Alkyne to cis-alkene using nickel boride catalyst)
R\ /R
H,/Ni,B
R-C=C-R ———» c=c
H H
cis-alkene
4c. Dissolving Metal Reduction
(Alkyne to trans-alkene using lithium and ammonia)
R H
_ Li/NH; N/
R-C=C-R ———>» C=¢C
/ N\
H R
trans-alkene
5. Oxidative Cleavage of Alkynes
R-c=c-pOB@HO of - olo s ode
= - —>
WKMnO4, OH’, @9H carboxylic ~ carboxylic

acid

acid



