DATA SHEET

Exercise 1: Point groups - symmetry elements and operations

demo: cyclohexane

a) Flowchart point group assignment
proper axis C3 -> improper axis yes = S6 -> 3 C2 -> h no -> = D3d

b) Additional symmetry elements

i 3d

c) Symmetry Elements (to be shown on several diagrams printed from computer screen)

D3d = {E 2C3 3C2 i 2S6 3d}
1) Chlorocubane 

a) Flowchart point group assignment
b) Additional symmetry elements

c) Symmetry Elements (to be shown on several diagrams printed from computer screen)

2) all trans perhydrotriphenylene

a) Flowchart point group assignment
b) Additional symmetry elements

c) Symmetry Elements (to be shown on several diagram printed from computer screen)

3) cyclo-octatetraene

a) Flowchart point group assignment
b) Additional symmetry elements

c) Symmetry Elements (to be shown on several diagrams printed from computer screen)

4) hexavinylbenzene

a) Flowchart point group assignment
b) Additional symmetry elements

c) Symmetry Elements (to be shown on several diagrams printed from computer screen)

5) S8 Crown

a) Flowchart point group assignment
b) Additional symmetry elements

c) Symmetry Elements (to be shown on several diagrams printed from computer screen)

6) dibromodichlorocyclohexane

a) Flowchart point group assignment
b) Additional symmetry elements

c) Symmetry Elements (to be shown on several diagrams printed from computer screen)

 Exercise 2: Symmetry properties of molecular vibrations and molecular orbitals.

1) Vibrations and MO symmetries of H2O (Demonstration)

i) Symmetry properties of B2 vibration.
	freq
	C2v
	E
	C2
	v (xz)
	v’ (yz)

	4391
	B2
	
	
	
	


ii) Symmetry properties of B2 MO.
iii) Symmetry of lumo, lumo+1, homo and homo-1 in H2O
	MO
	C2v
	E
	C2
	v (xz)
	v’ (yz)

	mo 7
	
	
	
	
	

	mo 6
	
	
	
	
	

	mo 5
	
	
	
	
	

	mo 4
	
	
	
	
	


2) BFBr2 Vibrations

	freq
	C2v
	E
	C2
	v (xz)
	v’ (yz)

	195
	
	
	
	
	

	368
	
	
	
	
	

	504
	
	
	
	
	

	574
	
	
	
	
	

	876
	
	
	
	
	

	1382
	
	
	
	
	


3) BCl3 Vibrations

	freq
	D3h
	E
	2C3
	3C2
	h
	2S3
	3v

	536
	
	
	
	
	
	
	

	600
	
	
	
	
	
	
	

	313
	E
	******
	******
	
	
	******
	

	313
	E
	******
	******
	
	
	******
	

	   Sum
	
	
	
	
	
	
	

	1085
	E
	******
	******
	
	
	******
	

	1085
	E
	******
	******
	
	
	******
	

	   Sum
	
	
	
	
	
	
	


 4) Symmetry properties of the bonding orbitals in Cr(CO)6

i) Classification of central atom d and p orbitals
	Orbital
	Oh irrep

	px py pz 
	

	dz2 dx2- dy2 
	

	dxy dxz dyz
	


ii) Symmetries of frontier orbital sets A B C A*
SET A

Cr orbital

Ligand orbital


irrep

description

mo 41

mo 42

symmetry of shell A

SET B

Cr orbital

Ligand orbital


irrep

description

mo 43

mo 44

mo 45

symmetry of shell B

SET C

Cr orbital

Ligand orbital


irrep

description

mo 58

mo 59

mo 60

symmetry of shell B

SET A*

Cr orbital

Ligand orbital


irrep

descrption

mo 62

mo 63

symmetry of shell A*
