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Lecture (6
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« Alkenes have the doble bonds, they are m- bonds, the
strength of - bond is less than o- bond therefor the
short bond of alkene molecules is easily broken.

Alkenes are unsaturated and unstable compounds
therefor the main reactions of alkenes are addition

- Téecpiemeral formula for alkanes is
CnH,n.
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Condensed

IUPACName  Molecular Formula ¢, 1 ormula

ethene CoH; CH,=CH,
propene C3Hg CH;=CHCH;
1-butene CiHg CH;=CHCH,CH;
1-pentene CsHig CHy=CH(CH,)CH;
1-hexene CﬁHn CHFCH :CH2)3CH !
1-heptene CiHy CH,=CH(CH,)4CH;
1-octene CgHag CHy=CH(CHy)sCH;




The chemical reactions of

alkenes H H oo
N ||
Halogenation:  /=¢_ * °B. — H T CI H
H Br Br
Ethylene Bromine 1,2-Dibromoethane
H H Cl Cl
\D—C/ + CI1 H (.l"J (IJ H
/ \ : R
H H H H
Ethylene 1,2-Dichloroethane
(Ethylene dichloride)
H H H Br Br
omel" 4 bt S S
H H H HHH
Propene Bromine Dibromopropanes
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Hydrohalogenat
ion

|T| X
C=C(+ HX > —C—C—

absence of CH,
» H,C~C-CH,
peroxides Br
?H:i HBr (-0-0-)
CH 3"'C'=CH2 ——
presence of 9“3
i = H.,C-C-CH,Br
peroxides H
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HBr |
CHy=CH—CH,CHy —™ ilng—iliH—EHECHg Markovhikov

H Br
HBr | |
—_— |[3|-|2—¢:|-|-(:|-|2(:H3 anti-Markovnikoy
peroxide | |

Br H




Hydrogenati

on
H g i H
\ / ke Catsyst .
C—C + H — H-C—C-—H
/ N\ | I
H H H H
H_E_c; o H + H—H nickel catalyst H_E_Z_E_H
Wh OH 150°C hoR
Propene Hydrogen Propane
unsaturated saturated
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Hydrati

on H\\ /H T T
Ha
C=C + HO —— H—C—C—H
. 4 HH 2 I [
H OH
Ethylene Water Ethanol

(H=CH—CH, + H—OH —— CH—CH—CH,

OH

Propylene Isopropyl alcohol
(2-propanol)
e




Sulfonati
on

cold
A CH3(|3HCH3

OSO. H

CH,CH=—CH,

Isopropyl hydrogen
sulfate

H,0O. heat

CH3(‘T‘HCH3 - CHB(ISHCH:,_ + H,SO,

OSO,H OH



Dehydrogenat
ion

g H
\ / heat

H/ N,




Oxidation reactions

1. Oxidation by
0,
C.H;, +1,5n0O;, > nCO, + nH,O (burning);

C,H, +30,—2C0, + 2H,0

2. Oxidation by KMNO,
a. Natural medium (soft oxidation)

KMnO‘l’HZ:R:Hg:EHg + 2Mn04 + 4H20 — e 3CH>-CH2 + 2Mn02 + 20H
I I
OH OH T
b. Basic medium (soft oxidation) KMnO, dlark brown predpitate
KOH
b

CH2=CHz + 2MnO4 + 20H- ——m CH2-CHz + 2MnOg<-

I I
OH OH T

dark green solution
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b. Acidic medium (hard
oxidation) KMnO,, H,SO,

H CHs CHs
T T
Cc—rC +4[0] —m COs + H:0 + D:E“‘x
e
H”f CH3 CH3
Carbondioxi keto
de n
CHs CH3 0 fEHS
ry
EE:EJHH +3[0] ——mw CH3z-—C e + 0O=C
e S e
H/ CH3 OH CHjs

carboxylic acid ketone

CHsy CHsz CH3
e f,f" .
C—C +2[0] @ —m C=0
T
CHs CHz CH3
Keto




Polvmerization

P L catalyst

n(CH;—{11=CI1,)

. C‘|H -CH, t
CH.

Polymer is a macromolecule consisting of a large number
of recurring units called monomers. The number of
repetitions of the monomers in the chain (n) is called the
"degree of polymerization"). In the polymerization process, a
mixture of macromolecules with different degrees of
polymerization is usually obtained, so the polymers are not
characterized by a fixed melting point, and melt in the
temperature range.

The polymerization reactions associated with rupture of
the double bonds in the molecules of monomers.
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Preparation of Alkenes
1. Partial Reduction of
Alkynes

H, + Lindlar catalyst
(H, + Pd/CaCO4/Quinoline)

> CH3—CH = CH—CH,
cis-2-butene
CHE‘—C = C_CH3
Na + NH, liquid

> CH;—CH = CH—CH,
trans-2-butene




2. Dehalogenation of Dihalo

Alkanes
H H

CH;—C—C—H + Zn —>—» CH;—CH = CH, + ZnBr,
Br Br | Propene

12 dibromopropane




3. Dehydrohalogenation of Alkyl
Halides

CH,

1-Bromopropane

' H Br|

B H Propylene




4. Dehydration of

Alcohols
H H
I I cons H,SO,4
H C C H 1.6[)"(: > CHZ = CH2 + Hzo
I_l{ (I)H Ethylene
Alcohol

C ,-GH-C -CH;— CH .,-CH=CH-C .
| H

OH
2—-Butan 2—-Bute

ol ne




B=NnDe =&y = N\

Best Regards!

=+ Thank you!
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