ALKENES AND CYCLOALKENES

C 0,74 nm and C-H bonds

Compounds with
0,134 nm and =C-H bonds

Bonding energy

C
C 351 kd/mol o - bond
C 610 kd/mol A =259 kd/mol = - bond




ALKENES AND CYCLOALKENES

Nomenclature

gy ethenyl- , vinyl-
H,C=CH,  ethene, ethylene H,C==CH y y
H,C=—CH—CH,— prop-2-en-1-yl, allyl-
propylene H,C—CH=—CH— prop-1-en-1-yl
H,C—CH—CH,—CHj3; butene
H,C=C——CH; prop-1-en-2-yl
H3C—C=——=CH—CH; but-2-ene
H
Geometric isomerie
H;C CHj H CH .
c —C/ \C C/ ’ application cIs- and trans- is suitable only for
/ AN - -
H H ’ / simple molecules
¢

N\
,C H
cis-but-2-ene trans-but-2-ene @ %@
@ Br) ond it //mﬂ%%/t
(E) <Z) (Z)-1- &m-¢~m-,z~w/9/m



ALKENES AND CYCLOALKENES

STABILITY of alkenes

H3C_H20—HC:CH2
+
Hy
l AH = -126,9 kJ/mol

H,C CHs4 NA— T
>C=C< + H2 E— CH3_CH2_CH2_CH3 = H2 + H/C_C\CH
H H AH = -119.8 kd/mol AH = -115,6 kJ/mol >
Cis- trans-
El ___. e HEAT OF HYDROGENATION

_______ - cis-but-2-ene — - .

| _ L --- trans-but-2-ene stability of trans-isomer is higher
-115.,6 -119,8

--------------- butane




ALKENES AND CYCLOALKENES

HaC /H
/C—C\
H CHj,
AH = -115,6 kJ/mol
H,C
H \CH H
H3C\C_C/H H3C-H2C\C=C/ H3C/ \C=C/
o / N / N
H,e” cHs  HGC H g H
AH = -112,7 kJ/mol AH = -119.4 kJ/mol AH = -126,9 kJ/mol

the more the systeme at the
double bond is branched, the
more is stable




ALKENES AND CYCLOALKENES

> @@

all cycloalkenes with less than 6 atoms in a ring are
only known as cis- isomers

O % only stable is trans-cyclooctene



ALKENES AND CYCLOALKENES

THE MAIN DIRECTION OF ALKENE REACTIVITY
ADDITION REACTION

Reactions are stereospecific

s R/3 A Br
R Br % ’R 2 |
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| R \Rz |
R? Br

/ 3
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During addition of symmetrical RZ\V\ R1\\ Br

. Br
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substituted olefine o zrcadlo .
enantiomers are created — reaction is Br ' ol
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Stereospecific mechanism of additions
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Regiospecific mechanism of additions




Regiospecific mechanism of additions
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Regiospecific mechanism of additions

Br, + Br, —» Br' + Bry

\j




