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3.1 DEFINITION & CLASSIFICATION
Alkenes:

Hydrocarbons that contain C=C

Their general formula is

Cnl 1 2n
Alkynes:
Contains C=C

Have the general formula

CnH 2n-2
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Both of these classes of hydrocarbons are

unsaturated (contain fewer hydrogens per carbon

than alkanes)

Can be converted to alkenes:

.y = Hz
RCH=—=_HE
catalyst
alkene
o 2H,
RC=CR catalyst

alkyne

- RCH.CH.B

alkane
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IN ADDITION

Compounds with more than one C=C
or C=C bond exist.

If 2C=C, the compounds are called
Alkadienes or, more commonly,
dienes.

There are also trienes, tetraenes, and
even polyenes.

Compounds with more than one C=C, or
with C=C and C=C, are also known.
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FURTHER CLASSIFICATION

When 2 or more multiple bonds are present 1in a
molecule, depending on the relative position of the
multiple bonds, the following classification 1s
used.

C=C=C C
C=C=C=C C C

cumulated conjugated nonconjugated (isolated)

C=C—C—C=C
By W o W O

I
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MORE SAMPLE PROBLEMS

The correct IUPAC name for the following compound 1is:
Er

CH3—CH—CHz—C—CH;—CH3

CH=

A)  2-Bromo-4-methylenehexane
B) 2-(2-Bromopropyl)-1-butene

C) 4-Bromo-2-ethyl-1-pentend
D) 2-Bromo-4-ethyl-1-pentene
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E) 2-Bromo-4-ethyl-4-pentene




GIVE THE IUPAC NAME FOR

CH;CHC=CCHA

|
CHzCH=7

3-Methyl-4-hexyne
[4-Methyﬁ_-2-hexyne J
2-Ethyl-3-pentyne
4-Ethyl-2-pentyne
3-Methyl-2-hexyne
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Select the structure for cis-3-methyl-6-vinylcyclohexene.

(" .
- =
- CH 5
,.-"'!"\-\._ .-'".-l.-"""\-\._ 3""..-" . =
# | | “a, o3
@ (] [ ] i
T \.1 :1
= = "y >
= = CH,=CH 2
CH=CH, CHy g,
2 ©
I |l I "
J z
CH 5
CH=CH, WS »
w
(o))
do
EI }I_‘
’ CH4 =
CH=CHg
v W
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o The Structure of Ethene (Ethylene):

H H
N\ #
C=C
P d N
H H
Ethene

» The geometry around each carbon is called trigonal planar
All atoms directly connected to each carbon are in a plane
The bonds point towards the corners of a regular triangle

The bond angle are approximately 120°




TABLE 3.1 COMPARISON OF C-C AND C=C BONDS

Comparison of C—C and C=C bonds

Property L C=C
1. Number of atoms attached to a carbon 4 (tetrahedral) 3 (trigonal)
2. Rotation relatively free restricted
3. Geometry many conformations planar

are possible; staggered

is preferred
4. Bond angle l{EfEL 5 1l2ka
5. Bond length 1.54 A 1.34 A




o 4 THE ORBITAL MODEL OF DOUBLE BOND; THE P1 BOND

.‘ sp? hybridized orbitals
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o There are three o bonds around each carbon of ethene and these are
formed by using sp? hybridized orbitals

o The three sp? hybridized orbitals come from mixing one s and two p
orbitals

One p orbital is left unhybridized
o The sp? orbitals are arranged in a trigonal planar arrangement
The p orbital is perpendicular (orthoganol) to the plane

Ground state Excited state sp?-Hybridized state

» L L » 1L 11 2 L

§. | e g LR

s L Ls 1 g A
Promotio_ thri_ ’

Chapter 1

Enel




FIGURE 3.2
UNHYBRIDIZED VS SP2-HYBRIDIZED ORBITALS ON CARBON

Energy

A

2p —e— —o-

28 —0-0—

Atomic orbitals

of carbon

—--p

—-— - - sp°

The 2s and two 2p orbitals

are combined to form three

hybrid sp? orbitals, leaving
one electron stillina p
orbital.

®
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o Overlap of sp? orbitals in ethylene results in formation of a ¢ framework

One sp? orbital on each carbon overlaps to form a carbon-carbon ¢ bond;
the remaining sp? orbitals form bonds to hydrogen

o The leftover p orbitals on each carbon overlap to form a bonding ® bond
between the two carbons

o A  bond results from overlap of p orbitals above and below the plane of the ¢
bond

It has a nodal plane passing through the two bonded nuclei and between
the two lobes of the m molecular orbital

p Orbitals

Overlap

o Bonds

------
""""""""

o Bond
overlap




FIGURE 3.4
SCHEMATIC
FORMATION
OF A CARBON-
CARBON
DOUBLE
BOND

Figure 322510_03_04_la
Hart/Craine/Hart: ORGANIC CHEMISTRY 1ll/e
Houghton Mifflin Company — 100%

1b — 12/11/01

28pi x 30pi

two sp?-hybridized
carbons with p
orbitals parallel

the ¢ bond is formed by
two electrons in
overlapping sp? orbitals

the n bond is formed by
two electrons in
overlapping parallel

p orbitals
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FIGURE 3.6 ROTATION OF ONE SP? CARBON
THE ORBITAL MODEL (SP2) EXPLAIN THE FACTS
ABOUT DOUBLE BOND. ROTATION AROUND DOUBLE
BOND IS RESTRICTED.

No Orbitla overlap
No 7U bond




3.5 CIS-TRANS ISOMERISM IN ALKENES

o The double bond 1s formed by end-on overlap of sp?
orbitals to form a o bond and lateral overlap of aligned p
orbitals to form a w bond (Figure).

o Since rotation around the double bond 1is restricted, cis—
trans isomerism is possible if each carbon atom of the
double bond has two different groups attached to it.

p Orbitals
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