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IIT Delhi - CML 100:14 — Hiickel MOT

Hiickel Molecular Orbital Theory

Pi-bonds built onto the Sigma bond framework

Ethene

Take the case of H,C = CH,. The molecular axis is along the x-axis

1 bonds are composed of the p, orbitals of the two carbon atoms A and B

Trial wavefunction

N
¢ = Z Cifi = Cabza + CeDzB
n=1

Secular equation, secular determinant:

HAA - ESAA HAB - ESAB
HAB - ESAB HBB - ESBB

The determinant must go to zero.

Hyy = fpzAﬁpzAdT =«

Hyp = fpzAﬁszdT =p
Sij = 8ij

a—FE B _

| a—E|_O

(a—E)?-p%2=0

E=axf

() =

B~ —75Kk] mol™! (from experimental data)

For two electrons, E; = 2a + 2f8

Stabilization due to = bond = —150 k] mol~?
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Ethene M.O.s
cala—E)+cgf=0
caf +cgla—E)=0
Gives, ¢y = cg = ¢ = c4(Dza + PzB)

¢b = (IKZA I:ZB)
V2

Determine for LUMO

1,3-Butadiene

A linear molecule.

a—FE B 0 0
B a—E P 0 _, 1
0 pa—E B W E= o- 1.62p
0 0 B a-E AEMO s
e E3: D\'.'D.ﬁgﬁ
Putx = L2 4
LURO
x 1 0 0 HOMO
g 1 x 1 0f_, 1
01 x 1 Y E.= o+ 0628
0 0 1 x EMC s
P Ey= o+ 182p
E
3++/5
x*=3x24+1=0 =x?= > = x = +1.618,+0.618

E, = 4a + 4472p
Egeioc- = Ep(butadiene) — 2E, (ethene) = 0.472~ — 35 k] mol™!

Q. Determine the M.O.’s?



