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Molecular Orbital Theory approach to bonding: Just add the individual orbital wave
- functions: g
functions:

Whis + Whis + Whis + Wais + Weis + Weos + Weopx + Weopy + Weops

+ Weis + Weos + Weopx + Weopy + Weops

Valence Bond Theory approach to bonding: Hybridize the atomic orbitals on atoms first,
then look for overlap with remaining orbital wave functions:

Whis + Whis + Whis + Wi + Wers + (Weos + Wegpy + Weapy) %
+ Weis + (Weos + Weops + Peopy) £ Weps S




Hc=cH & —

Ethyne
(Acetylene)

Molecular Orbital Theory approach to bonding: Just add the individual orbital wave
functions:

lI”Hls + lI”Hls + lIJCls + lIJC2s + lIJC2px + \PCZpy + lIJC2pz + lpCls
+ Weos + Weopx + Weopy + Weop,

Valence Bond Theory approach to bonding: Hybridize the atomic orbitals on atoms first,

then look for overlap with remwmnctions:
Wi + Whis + Weors + (Weps + ‘Pcsz) +@ Weop) + Peis
+ (Weos + Weopy) @
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Molecular Orbital Theory approach to bonding: Just add the individual orbital wave
functions:

Whis + Whis + Whis + Whis + Whis + Pais + Weis + Weos + Weopx

+ IIJC2py + IIJC2pz + IIJCls + lIIC2S + IPCZPX + lpC2py + lI!C2pz

Valence Bond Theory approach to bonding: Hybridize the atomic orbitals on atoms first,
then look for overlap with remaining orbital wave functions:

Whis + Phis + Pais + Yais + Yais + Wais + Wers + @czs + IIICsz_1
+Weopy + IIJCzpz»+ Wers + (Poos + Weopx J:s Weopy + Yeops) s?

i




v bﬂ"\JS ~ Fav* Cesee WM 1Y ‘aovv:xi

Ve veen ""'\7 2 GQ?’I«S

l) Osler'\q? 0’(? v\w\’\y‘\?ﬁ\J"\\Z_«A 2? J’fb‘u\’)\\s
Lé Q)pfv\s A..,uu’\— \oe Sj)} ) $?

2) ) elechraas Q=< 1V vond
1) We Tyrere Q«J,Qbanel? oLl
Wz c_aw>To£e_t'?D Yoon TD cr\J Wrucn e

H‘O (/\/E\/ ER —= 1 Yonds  can <7<%'c-\cl

ovel o Thao

j. @Yamc — &)Cf‘notel
V7 wmolecdar oda)

NOT  consi ste- /\“\'\eovy —= Yheye
WAV Lewis exdende] Ay \por\ci\tb
hrachures —> 4hig sclials  sY)) enly

15 U \'7\/ we  \aw o A eledes

C,ow)vf.;\o u)ﬁ:j 5“(\‘(4 c?}'uvqs ( !



' Q(/\) \
AN .
Q"\a' \aode/ H H Theee bonds Yo aYomg
e Ne=cé—" and T A bond
\"% / N
H H
Ethene
(Ethylene)

Molecular Orbital Theory approach to bonding: Just add the individual orbital wave
- functions: g
functions:

Whis + Whis + Whis + Wais + Weis + Weos + Weopx + Weopy + Weops

+ Weis + Weos + Weopx + Weopy + Weops

Valence Bond Theory approach to bonding: Hybridize the atomic orbitals on atoms first,
then look for overlap with remaining orbital wave functions:

Whis + Whis + Whis + Wi + Wers + (Weos + Wegpy + Weapy) %
+ Weis + (Weos + Weops + Peopy) £ Weps S
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{0 rfC) @ A common situation, and the one many resonance contributing
/')-“ structures describe, occurs when three 2p orbitals combine on

H/(\:f\(‘lj/p - H/ {6/ S::Zzean; atoms. A good example is the carboxylate anion. When
O O jacent 2p orbitals interact (we add the three 2p orbital
U & ) wave functions Wc2pz + Wo2pz + Wo2pz ), three new molecular
Y orbitals are produced; a low energy bonding “pi-way”, a non-
o 050 bonding orbital and an antibonding orbital as shown below. This
|E E;g;’iréance pattern of three molecular orbitals is generally the same
/C~\~O: 5o whenever three 2p orbitals interact even if there are different
- atoms involved, for example the enolate ion or allyl cation. There
Carboxylate anion are four electrons in the pi system of the carboxylate anion, (you

can see this by looking at either of the contributing structures; two electrons from the pi bond and two
from the third lone pair on the negatively charge O atom). Note the non-bonding orbital contains the
electron density of two electrons that are paired, do NOT think of it as having one upaired electron on
each O atom. | know, weird, but remember it is best to think of bonding electrons as waves, not
particles. Note the electron density on only the O atoms of the non-bonding orbital explains why the
negative charge is localized on the O atoms in the carboxylate anion.

Wc2pz + W02pz + WO2pz O,f)@ e 0“’. “
Carboxylate anion

Resonance
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Carboxylate anion

Molecular Orbital Theory approach to bonding: Just add the individual orbital wave

functions:

Whis + Weis + Weos + Weopk + Weopy + Weop, + Wois + Woos +
Woopx + Woopy + Woopt Wors + Woos + Woopx + Woopy + Yooy,

Valence Bond Theory approach
then look for overlap wi nin

"\

nding: Hybridize the atomic orbitals on atomsxf%
rbital wave functions:

Whis + Weis + (Weos + Weoopx + Weopy) + Weop, + Wors + (Woos +
Woopx + Poorpy) + Porpt Pous + (Woos + Woopx + Woopy) + Yoop,

Sigma (o) bonding - overlap
of hybridized orbitals

Q2
o

CoghOsp”

L=
m-way bonding - ovgf% of 3 adjacent unhybridized 2p
orbitals
O II’C2pz + IIIO2pZ + ‘P02pz
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Molecular Orbital Theory approach to bonding: Just add the individual orbital wave
functions:

LIJHIS + ‘IJHIS + IIJHls + lPCls + IIJC2s + lIJC2px + IPC2py + IIJC2pz + IIJCls +
Weos + Weopx + Weopy + Weop, Wois + Woos + Woopx + Woopy + oo,

Valence Bond Theory approach to bonding: Hybridize the atomic orbitals on atoms first,
then look for overlap with remaining orbital wave functions:

Wi + Whis + Whis + Wers + (Weos + Weops + Weopy) + Weop, + Wers +
(qJCZS + IIICZpX + IIIC2py) + lpC2pz+ IIIOls + (‘POZS + IIJOZpX + lIJ02py) +
IIIO2pz wa . : L
; , -way bonding - overlap of 3 adjacent unhybridized 2p
Sigma (o) bonding - overlap orbitals
of hybridized orbitals IPCZpZ + IPCZpZ + IPOsz
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