HW 16, chemistry 2

ALKENES

Alkenes - unsaturated hydrocarbons, they have one or more carbon — carbon

double bond. The simplest alkene C2H4, ethene,
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Hydrocarbon Formula
athang CHy—CH,4
ethene CH,=CH,
ethyne CH=CH
prropans CH,—CH,—CH,
propene CH;—CH=CH,
RrOpyne CH,—C=CH
outane CH,;—CH;—CH,—CH,
1-butene CHy—CH,—CH==CH,
cis-2-butena CH,—CH=CH—CH,
trans-2-butane CHy—CH=CH—CH,
T-butyne CH,—CH,—C=CH
2-butyne CH,—C=C—CH,
penlans CHy—CHy=—CH, —CH,—CH,
1-pentene CHy—CH;—CH,—CH=CH,

cis-2-pentena
frans-2-pentena
1-pentyne
Z-pentyne
hexane
1-hexens
cig-2-hexens
frans-2-hexensg
cig-3-hexens
Irans-3-hexensa
1-haxyne
Z-hexyne
S-hesgyne

CHy—CHy— CH==CH—CH,
CHy—CH,—CH=CH—CH,

CHy— CH,—CH,—Ce=CH
CHy—CH,—C=C—CH,

CHy— CH,— CH,— CH, — CH,—CH,
CHy—OH,— CH,— CH,— CH=CH,
CH,—CH,—CH,—CH=CH—CH,
CHy—CH,—CH,— CH=CH—CH,
CHy—CH,—CH=CH—CH,—CH,
CHy—CH,—CH=CH—CH,—CH,
CHy—CH,— CH,— CH, —C=CH
CH,—CH,—CH,—C=C—0CH,
CHy,—CH,— C=C—CH,—CH,
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2at the triple point {ie., the temperalure at which the solid, liquid, and vaporall are in eguilibriom).

& Inder pressure.



How to name alkenes: number the main chain from the end nearer to the double
bond, put this number in the name, also do not forget the positions and names of
the substituent groups. CH3 CH3

.
CH3-C=C-CH3 2,3 -dimethyl-2-butene
Remember, Cl- Br- groups will be called chloro-, bromo-.

Cis and trans isomers of alkenes are types of geometric (stereoisomeric) isomers,
meaning they have the same molecular formula and connectivity of atoms but differ in
their spatial arrangement around a double bond (C=C).

1. Why Do Cis and Trans Isomers Exist?

« Alkenes contain a double bond, which restricts free rotation around the carbon-
carbon bond.
« When two different groups are attached to each carbon of the double bond, two
possible geometric configurations arise: cis and trans.
o Cis-lsomer (Z-Isomer)
o The two identical or similar groups are on the same side of the
double bond.
o Example: Cis-2-butene

CH3 CH3
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cC=_c
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o Trans-lsomer (E-lsomer)

o The two identical or similar groups are on opposite sides of the
double bond.
o Example: Trans-2-butene

H CH3
\ /
cC=_c
/ \
CH3 H

The most characteristic reaction of alkenes is the addition reactions, where
double bond is broken and new single bonds are formed.
For example:



Ethene

Hydrogenation of Ethene

H H
=0 Pd/C | |
+ H2 — H_—(I:—(lj—H
“NH
H H
Ethane

When you write addition reactions of alkenes with such compounds like water or
hydrogen halides you have to remember Markovnikov’s rule:
H attaches to the carbon that already has more H atoms

DHg-DHg-llng ><

HCI Cl
1-chlomopropane

CH3-CH=CH3
HCI
This is the
CHS_?H_DHS main product
Cl
2-chloropropane
Questions:

Write the condense structural formulas and the names of the product in the
following reactions:

1. CH3 - CH2 - CH=CH2 +Br2 =
2. Cis-2 -butene + H2 =



3. CH3

I
CH3-C=CH-CH2-CH3+CI2 >
4. CH3-CH=CH-CH3 + HBr -
5. CH2=CH-CH2-CH3 + HCIl =
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