CLASSIFICATION OF AXIS OF SYMMETRY

AXis
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E I llru)lp.ﬂ AXi1s Subsidiary Axis
{ (P-axis) ‘ (S-axis)
Axis of highest order Axis other than P-axis

n = order of axis ‘
3 Cjare S-axis

e.g. BF; : G5 1s P-axis

CLASSIFICATION OF PLANE OF SYMMETRY :

Plane
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Vertical Plane Horizontal Plane . Dihedral Plane
Ov Oh
Plane |l to P-axis Plage =l ko Phaxds Plane Il to P-axis and bisecting angle
between two C, axis in the moleculs.
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Eg: Staggered Ethane : 3oy

S 3oy, Lol

3Cyaus:

Planes :
crl T
l CI2 v bisecting
Cls// G, bisecting
N o, bisecting
~er o
(ol G, bisecting

C, Passing through.
C, Passing through.

C, Passing through.

I Cy axis : Passing through. ¢I' p C1*

interchanging CI'/CI*

p—===ClF
p—CB interchanging cricr
i interchanging C1'/CI*

cl' ci?citp reflecting  cPP/CP
cl'cPcr*p  reflecting  CI%/CP
ctcrrcrp reflecting  CJ12/C13
clcPcPp  reflecting ¢l

In PCI, replace 2CI with 2Brand Keep all elements as such.
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Cov=Cy42 oy o, of operation = 2n = 4

eg: CiVe= 0y 4 o, ho. of operation = 2n = §

(“4\*"(‘4 b do, no. of operation = 2n = §

Total no. of operation of elements = order of group=2n

(2) C Point Group:C_ = C,+o,

CZh i C2 5 B

no. of operation = 2n = 4

eg: . :
C3h = C3,+ (SN =0
Can=Cy+ oy =2

Total no. of operation is known as order of group.

(3) D, Point Group: no.of operation = 4n

D, Group
Dn . Dnd

Dnh

CitnC, Ca#+nCy+noy Cn +nC; + no, +o;,

D, =C, +nC,

D.d =C, +nC, + 0,

D,h=C, +nC, +no, + o,

Any molecule having either 1 C, or 3C, not having 2 C, always.
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Can2o, =C,
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C, only plane of symmetry G,

The molecule having only one plane not any axis then called they fallin C_point group
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C,+2C, + 20, +Gy,
=Dy,

3Cy +20, +0,

Cy+ 2C2 +20,+0, = D5,
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G+g,=G, (. twCy+o0,+0, =D,
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C, n= n= because ge issomuchsmallthen n=w
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C,+0, =C,, €, +20,=C,, C.t+28. =C,
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(Actual Structure)

We will state the point group of any molecule inits highest stable arrangement.

Example:
I
- Consider CH, as a point th
Hy ™ T\CH - disasd o
3 CH, 3 point group Cay.
0 s
” ‘Consider OH as a, point then,
Example: e ;
ple: HO | point group Csy,.
OH
B
i
means c” | ~e Type molecule
C

EXAMPLE: H,0, :

Having 3 structures - Cis, Trans, Open book

H
Qe 0—0
£ \ ‘ /
H H H
g Trans
Cis
Cyt20,=Cy, Cotop=Cypy .
dihedral angle =0 dihedral angle =180° C, point group
| Cis having no dihedral angle

Trans having many dihedral angle.



