ibridizzazione sp3

0 Od—

add together then divide into
four equivalent hybrid orbitals:

STPHP+P 5 4x (V45 +%4p)
2s 2py 2pz 4 —
sp® orbital
four sp® on one C atom point
to the corners of a tetrahedron
Q-

an sp°® orbital




metano

molecular orbitals of methane

A c
2p ¢ ¢ p ‘G:E:
> ’,r \“
2 S S S S !
p ! ! ! I | L
[ \ \
()] ‘\ ‘\
2s % 5 5 1sx 4
N Yo | | |
P T A B
N Y YRR W Y
Yy Yy Y Y o
four C—H o bonds

methane



energy

molecular orbitals of ethane (just C—C bond shown)

3 x spdused in
bonds to 3 x H

-t

C—C o bond made from
overlap of sp® orbital on
each C atom

C—H o bonds m’ade from
overlap of sp® orbital on
C and 1s orbital on H

A c empty antibonding C-C ¢ orbital
2p ¢ ¢ ," \\
e e S et
N N\ / N Y,
' ' K '

3 x sp® used in
bonds to 3 x H

filled bonding C—C o orbital

1.10 A
H~109¢° / H

AMC——C

Hg' 1154 21\
= <1.54 A q

2p



etene (etilene)

ethene (ethylene)
H C—H bonds

| : : 108 pm
117-8(-)<
C—-C bond

H H 133 pm

plus remaining 2py orbital

add together then divide into
O * @ = DO three equivalent hybrid orbitals: 8
2s 2py

StP+P 5 3x(Vgs+2qp)
2p, 3 —_—

sp? orbital 2py




C—C n bond made from overlap
of p orbital on each C atom

each C atom has three
sp? orbitals plus a p orbital

oo B2

C—C o bonds made from -~
overlap of sp? orbital on each C atom

&



energy

diagramma degli OM dell’'etene

molecular orbitals of ethene (ethylene) o
/ o *. unfilled antibonding orbitals
C gty C

keep one PR . ~-. #
op # + p orbital #<::~ /' X et kgeé)rt;)i?fl # # 2p
unhybridized ' 2p  "“--_. 2P unhybridized

44 a4
— sz\\\ sp? “——~—
2 x sp? used in \\\ 2 x sp? used in
bondsto 2 x H bondsto 2 x H
2s % # 2s

_H—z filled bonding C—C ¢ orbital



chemtube3D

ethene (ethylene)
H C—H bonds

| : i 108 pm
11 -8(—)<
C—C bond

H H 133 pm

click the structure to

visualize the orbitals of ethene
or go to: www.chemtube3d.com/orbitalsethene.htm



Isoprene

Isoprene is the main non-methane volatile organic
compound (VOC) emitted by terrestrial vegetation (500
million tons per year worldwide) It strongly affects climate
by influencing tropospheric ozone production and the
formation of organic aerosol. Models currently estimate that

/5% of isoprene is emitted from tropical terrestrial

ecosystems.




