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OCCURENCE OF ALKENES AND ALKYNES

- Growth factor: ethylene
-  Hormone/Pheromones

HOY\/\/\/\/\/\/\/\/
- Fattyacids ©
trans-oleic acid

- Antimicrobials
0]

—
—X ~
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capillin

- Terpenes (polyisoprene)

— WK 7
+ /<
isoprene unit

limonene Cs) o-pinene

Reactions of Multiple Bonds
a) Addition Reaction (reverse: Elimination)
General Reaction Scheme
o+ 6 B
>=< + A-B — —H— + 4H>
VAN B A

Electrophile Nucleophile
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A
Step 2
/\_ B
+Ce o
A A B A‘

NOTE: Factors to Consider for each specific addition

1) Regioselectivity (which side of multiple bond)
2) Stereoselectivity (relative orientation of each residue)

1) HYDROGENATION
- Addition of hydrogen
- Requires a catalyst (e.g. nickel, palladium, platinum)
- Stereospecific (cis addition, from same side)

>:<+H—H — 4H>

MECHANISM

= (H e bd

(]

= 7 TELTT 7T

H H -

cis-1,2-dimethylcyclohexane

1,2-dimethylcyclohexene :
(meso compounds - contain plane of symmetry)
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Thermodynamic Stability vs Reactivity of Alkenes

\:\

E-2-butene
Ho
> Butane
VanN Pt
Z-2-butene
\¥\
1-butene

E-2-butene is most stable because of

inductive effect of two symmetric (spacially unhindered)
alkyl groups

—> substituents on multiple bonds change
stability and reactivity (even if compounds are isomers)

Reaction Coordinate

Another Example: for the Androstane

Y

HO

The hydrogen (in this case a deuterium, D) will be added opposite the
bulky functional group —CH3, see the chair conformation below:

HO - D,
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SATURATION OF FATS (Margarine)

OH
OH _ EOH

HO._K__OH o

propane-1,2,3-triol

(glycerol)
0 9 12
OJJ\/\/\/\/:\/:\/\/\
R
EO\‘( cis-unsaturated fat

O o Liquid,Canola Oil

e

O 0

H,/ Pt OJ\/\/\/\/_\/—\/\/\
R
EO\\( saturated fat
O o solid (Margarine)

=



