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Alkeny a alkadieny - reakce
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1) Vyroba alkenu a alkadieny

2) Reakvita alkenu a alkadient

e adice - Markovnikovo pravidlo
e polymerace

e substuce
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1) Vyroba alkent a alkadienu
a) dehydrogenaci alkanu:

typ reakce: ...... , podminky reakce: ......cc..ccoeeinnnninnn.
dopln reakce:
CH3-CH;-CH;  —— Hy + .

CH3'CH2'CH3 —— 2 H, +

_>CH3 -CH=CH - CH2 - CH3

............................ 2

_— CH2=C=CH'CH3
............................ 2H,
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1) Vyroba alkent a alkadienu - feSeni
a) dehydrogenaci alkanu:
typ reakce: E, podminky reakce: T, katalyzator (Ni...)

CH3'CH2-CH3 — H, + CH2= CH -CH3
CH3'CH2'CH3 —— 2H2 + CH2=C=CH2

2H, + CH=C-CH;

CH3'CH2'CH2'CH2'CH3 T CH3-CH = CH -CHQ'CH3

2

CH3-CH2-CH2-CH3  —— CH2=C=CH'CH3

H,
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reseni:
b) dehalogenace:
Zn
CH3-CH=CH-(I3H-CH2-C| —— CH;3;-CH=CH-CH=CH,
Cl i
cHy-cH, L o, = CH,
I - Brz

Br Br
c) dehydrohalogenace:

CHy = CH - CHz - CH - CHy  —=  CH,=CH - CH = CH - CH;
- HCl
Cl

?Hz - CH2 - CHz - CH3 —TCI CH2 =CH - CH2 - CH3

Cl
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dopln reakce:

d) dehydratace:

H,SO,
_— CH2 = CH - CH2 = CH2 = CH3

................................ -H,0
H,SO,

CHZ-CHZ- CHZ-CH_D, —

| -H, O

OH

e) krakovani:

CH3 = (CH2)6 = CH3 e CH3 - CHZ - CHZ = CH3 +
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reseni:
d) dehydratace:
H,SO,
CH, - CH, - CH, - CH, - CH53 TO' CH,=CH-CH,-CH,-CH;
I - Ay
OH
H,SO,

CHZ - CHz - CHZ - CH3 -_— CHZ =CH - CHZ - CH3

| - H,0

OH

e) krakovani:

CH3 - (CH2)6 - CH3 —CHg - CHZ - CHZ - CH3 + CH2 =CH - CH2 - CH3

\CH3 -CH,-CH,-CH; + CHs;-CH=CH -CHs,

CH3 = (CH2)7' CH3 — CH3 = (CH2)4 = CH3 + CH2 = CH - CH3
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2) Reakce alkent a alkadien

a) adice
Prirad’
elektrofilni radikalova
znacime: znacime:
Cinidlo se Stépi Cinidlo se Stépi
Markovnikovo pravidlo Markovnikovo pravidlo
priklad: priklad:
la
adice HCl nebo H,0 Ar anIa homolycky
adice H, nebo CIZ E heterolycky

Znéni Markovnikova pravidla:
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2) Reakce alkenti a alkadient
a) adice
Reseni:

elektrofilni radikalova

znaéime: Ag znatime: Ag

¢inidlo se Stépi heterolycky Cinidlo se Stépi homolycky

Markovnikovo pravidlo pla Markovnikovo pravidlo nepla

priklad: adice HCl nebo H,O priklad: adice H, nebo Cl,

A vodiku probiha jako cis - adice

A: je zahajena (iniciovana) UV - zarenim,
adice halogenu mize probihat i mechanismem A;

- v tom pripade je zahajena katalyzatory, které stépi
molekulu halogenu heterolycky na Cl +a Cl-

10
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Reseni:
) CHa = CH - CH, + HBr —  CHs - CH - CH;
Br

b) CH,=CH-CH,-CH; + H,O — CH; - (|3H - CH, - CH;
OH

C) CH3 - CH S CH - CH3+ Hzo —_ CH3 - CH2 - CH - CH3
|
OH

d) CH3'CH =CH'CH3+ H2 _— CH3'CH2'CH2-CH3

e) CH,=CH - CH; + Br, — CH,- CH - CHs
| I
Br Br

fyCH,=CH, + Cl, — CI-CH,-CH,-ClI

12
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b) eliminace

August 27, 2013

e eliminaci vodiku z uhlik(i spojenych dvojnou vazbou vznika

mezi témito uhliky vazba ...........
e eliminace vodiku se nazyva ........
e eliminace vodiku probiha za .......
katalyzator se pouziva napt. .......

CH,=CH-CH; — H, +

CH3'CH=CH'CH2'CH3 —H,
CH,=C=CH-CH; — H, +

CH,=CH-CH=CH, — H, +

+

13
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b) eliminace - feseni:
e eliminaci vodiku z uhlikd spojenych dvojnou vazbou vznika
mezi témito uhliky vazba trojna
e eliminace vodiku se nazyva dehydrogenace
e eliminace vodiku probiha za vyssi teploty a jako katalyzator
se pouziva napr.nikl, plana ....

CH,=CH-CH; — H, + CH=C-CH;

Hy + CH2=C=CH2
CH;-CH=CH-CH,-CH; —H, +CH;-C=C-CH,-CH;
CH,=C=CH-CH; — y, + cH,=C=C=CH,

CH2=CH-CH=CH2—> H2+CH2=C=C=CH2

H, + CH=C- CH = CH,

14
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c) polymerace
Reseni:

nCH,=CH, —— -CH,;-CH,- polyethylen (PE)
n

nCH,=CH-CH; —— -[CH;- ?H]- polypropylen (PP)
N
CH,

nCH,=CH-CH=CH, — -[CH2-CH=CH - CHZ]_n
syntecky kaucuk (polybutadienovy)

nCH,=C-CH=CH, — -[CH,-C=CH-CHy-
| | n
CH, CHs prirodni kaucuk (NR)

16
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d) substuce

* neni reakci typickou pro alkeny a alkadieny
e probiha na uhliku sousedicim s dvojnou vazbou

CH2=CH'CH3 + C|2 SLv

CH,=CH-CH,-CHs + Cl, _* .

CH,=C=CH-CH; + Br, _>* _

August 27, 2013

17



VY_32_INOVACE_29 HBENO7.notebook August 27, 2013

d) substuce

Reseni:

S
CH,=CH-CH; + Cl, —— CH,=CH-CH,-Cl+ HCI

S
CH,=CH-CH,-CH;+ Cl, 2 .CH,=CH-CH - CHs; + HCI

|
cl

CH,=C=CH-CH; + Bro > Cj,=C=CH-CH + HBr

|
Br

18
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