Nonequivalent Positions - Sigma SALCsfor tbp
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Not all position functions are accessible by apmiyihe
operations oD, to any single function.

Equatorial functionsd, o,, 0;) are distinct from axial
functions 6,, os).

Therefore, a projection operator applied to angnexice
function can only project a SALC that is a combimatof
the functions in its own set.

We must break up the problem into two parts.

I'ey=A/+E" and I';=A'+A"
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Equatorial SALCs

Do the projections i, to lift the E' degeneracy and give
two separate projections.

By inspection:
cI)eq(All) = 1N 3(0, + 0, + 0y)
From the characters of the torepresentations:

P(E%)o, « 0, + €0, + €*0,4
P(E’)o, < 0, + €*0, + €04

Add and subtract to form real functions, using
€ +e*=2cos &/3 =2(-%) =-1
€ —e* = 21 sin 21/3
€*— e =-2sin 21/3
{P(E)o, + P(E’)0,} = 20, —0,—0,
= @eq(Ela) = 1/\/-6(201 _02 _03)
{P(E)o, —P(E’)oy} = 0,—0,4

= O (E®) = 1N 2(0, — 0,)



Axial SALCs
v/ By inspection

cI)ax('A‘ll) - 1/‘/-2(04 + O.5)
cI)ax('A‘Zn) = 1/‘/-2(04 _05)
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Limiting Case M odel

Available AOs on the central atom:
S=A (P B) =FE p,= A de.= A
By matching AOs with the forms of the SALCs:

« The equatorial SALCs only interact wistv A, and Q,,
) =FE

 The axial SALCs only interact with, - A" andd,. - A/’
This segregation into two separate kinds of intesas is a

result of considering the equatorial and axial poss
separately.
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Limiting Case Model - LCAQOs
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Limiting Case M odel dsp’ Hybrids

We can use the forms of our pendant-atom SALC eujumt
to write down equations for trep,, p,, p,, andd,. orbitals
as functions of the fivdsp’ hybrids.

s=1IN3 (¥, +¥,+ 7))
p,=1N6 (2¥,-¥,-7,)
py: 1/‘/-2 (TZ_T3)
p,=1N2 (¥,-¥s)
d.=1N2 (¥, +¥F.)

In matrix form:

s] (s w3 3 o0 o |[E
Pl 20/6 -14/6 -1//6 0 0 |[¥,
Pl=10 142 -142 0 o ||¥;
p, 0 0 0 142 -14/2| [T,
o o0 0 142 142 [¥s
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Limiting Case M odel dsp’ Hybrids

¢/ Use the transposed matrix to write the equationifer
hybrids as functions of the AOs:

D s 26 0 0 o l[s
o 143 -14/6 142 0 0
3| = |14/3 -14/6 -1/42 0 0
4 0 0 0 142 142
s|] |0 0 0 -1//2 14/2]

SIS

INS"

GGG
|

From this we get the following individual equations

¥, =1N3s+ 2K 6p,

¥, = 1A 3s— 1N 6p, + 14 2p,
¥, =14 3s— 1N 6p,— 14 2p,
P, = 14 2(d, + )

P = 142(d; —p)
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| mproving the Model - A Pictorial Approach

|deally, each equation in the set@SALCs for atbp
molecule should have the form

®. =N(¢,0,£C,0,xCz0;£C,0,xC0) 1=1,2,3,4,5

where the coefficients; are nonzero, except as required by
symmetry.

If we do not exclude any functions from the SALLs
priori we can form a nonsegregated set, using a pictorial
approach.
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Nonsegregated L CAOs
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Restrictionson SAL C Equations

®. =N(¢,0,£C,0,xCz0;£C,0,xC0) 1=1,2,3,4,5

@,(A):

O3
O1

O2

Os

All five o functions participate.
C11 = C12 = Ci3 = Cyeq

C14 = C15 = Crax
In generalgc o, # Cpa
Previous expression needs to be modified.
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Restrictionson SAL C Equations

d,(E):

* 0, ando; excluded, s@,, =¢C,; =0
* Previous expression is correct.

d,(E"):
* 0, ando; excluded, s@;, =¢c;; =0

0, also excluded, so,; =0
* Previous expression is correct.
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Restrictionson SAL C Equations

D, (A" ):

Os

Os

* 04, 0, ando, exclgdeo_l, S@,, =C,;,=C;3=0
* Previous expression is correct.

D4 (A):

O4

O3

O2

Os

All five o functions participate.
Cs51 = G52 = C53 = Cseq

Cs4 = Cs5 = Coax
In generalCse, # Csay
Previous expression needs to be modified.
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Equationsfor the A," SALCs

D, = N{CieP1 + Oy + D3) + Craf Dy + Ps)}
D5 = Ny{ Coo Py + i) — G Py + Py + b3) }
® Can't hope to write a "one-size-fits-all" equatfonthese.

® Coefficients for the axial positions and equatopiasitions
will vary on a case by case basis.

® For the complete set of equatiohs;;* = 1.
A Special Case - Equal Axial and Equatorial Contributions

®, = 1N 5(0, + 0, + 05 + 0, + O5)

®, = 1N 6(20, —0,—05)

®, = 1N 2(0, —0,)

®,= 1N 2(0, —05)

®. = 3K 30{0, + 05 — 2/300, + 0, + 0,)}



